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PART    I. 

OFFIGEBS  OF  THE  CORPS  OF  ENGINEEBa 

Statok,  ehanges,  and  distribution  of  officers  of  corps,  8. 

THE  BOARD  OF  ENGINEERS 5 

BOARD  ON  TORPEDO  SYSTEM 5 

POST  OF  FORT  TOTTBN,  N.  Y.—U.  S.  ENGINEER  SCHOOL.— BATTALION 
OF  ENGINEERS.-ENGINEER  DEPOT. 

Offigeb  in  command,  Maj.  John  G.  D.  Enigbt,  Corps  of  Enginbbbs— 

Poet  of  Fort  Totten,  U.S. Engineer  School,  6;  Battalion  of  Engineers,  Engineer 
Depot,  6;  statement  of  fonde,  7;  new  appropriations,  estimates,  8. 

EQUIPMENT  OF  ENGINEER  TROOPS  AND  CIVILIAN  ASSISTANTS  TO 
ENGINEER  OFFICERS 8 

FORTIFICATIONS. 

Projkctb,  9;  temporary  defenses,  gnn  and  mortar  batteries,  10;  dynamite  batter- 
ies, 12;  range  and  position  finders,  preservation  and  repair  of  fortifications,  13; 
supplies  for  coast  defenses,  sea  walls,  and  embankments,  sites,  14;  submarine 
mines.  National  Defense  appropriation  and  allotments,  15;  defenses  of  coasts  of 
Maine  and  New  Hampshire,  16;  Boston,  Mass.,  southeast  coast  of  Massachusetts 
and  Rhode  Island,  at^ew  Bedford,  Mass.,  and  Newport,  K.  I. ,  18;  eastern  entrance 
to  Long  Island  Sound  and  coast  of  Connecticut,  19;  New  York  City,  20;  Delaware 
River,22;  Baltimore,  Md.,  23;  Washington,  D.C., 24;  Hampton  Roads,  Va.. coast 
of  North  Carolina,  25;  coast  of  South  Carolina,  20;  coast  of  G^rgia,  Cumber- 
land Sound,  Ga.  and  Fla..  east  coast  of  Florida,  Key  West,  Fla.,  27;  Tampa  Bay, 
Fla.,29;  Pensacola,  Fla.,  Mobile  and  Mississippi  Sound, SO;  New  Orleans, La., 
and  Sabine  Pass,  Tex. ,  82;  Galveston,  Tex.,  Great  Lakes,  33;  San  Diego,  Cal.,  34; 
dan  Francisco,  Cal.,  35;  mouth  of  Columbia  River,  Puget  Sound, 36;  estimates 
for  1900-1901, 87. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

Genibal  statement,  87. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  thx  chabgb  of  Majs.  R.  L.  Hoxib  and  S.  W.  Roessler,  Corps  of  Enqi- 

NBEBS— 

Lubec  Channel,  Me.,  44;  Moosabec  Bar,  Me.,  Narragu£«uB  River,  Me.,  45; 
breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor,  Me.,  harbor  at 
Sullivans  Falls,  Me.,  46;  Union  River,  Me.,  47;  Bagaduoe  River,  Me.,  48;  Pe- 
nobscot River,  Me.,  49;  Rockland  Harbor,  Me.,  51;  Carvers  Harbor,  Vinalhaven, 
Me.,  52;  Georges  River,  Me.,  Kennebec  River,  Me.,  53;  Sasanoa  River.  Me., 
Portland  Harbor^  Me.,  55;  Saco  River,  Me.,  Cape  Porpoise  Harbor,  Me.,  58; 
Cocheco  River,  N.  H.,  59;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  60;  Exeter 
River,  N.  H.,  61;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Cape  Porpoise  Harbor,  Me., 
examinations  and  surveys,  62. 
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In  thb  oharob  of  Ck>L8.  Chas.  B.  Sutxb  and  S.  M.  Mansfield,  Corps  of 
Enoinbbrs— 

Newbnryport  Harbor,  Mass.,  Merrimac  Biver,  Mass.,  68;  Powow  Biver,  Mass., 
64;  Essex  Biver,  Mass.,  harbor  of  refnge,  Sandy  Bay,  Cape  Ann,  Mass.,  65;  har- 
bor at  Gloucester,  Mass.,  66;  harbor  at  Manchester,  Mass.,  repair  of  sea  wall  at 
Marblehead.  Mass.,  68;  harbor  at  Lynn,  Mass.,  60;  Mystic  and  Maiden  rivers, 
Mass.,  70:  Mystic  Biver,  Mass.,  below  month  of  Island  End  Biver,  harbor  at 
Boston,  Mass.,  71;  Town  Biver,  Mass.,  Wejrmonth  Biver,  Mass.,  75;  harbor  at 
Scitnate,  Mass.,  76;  harbor  at  Dnxbnry,  Mass.,  harbor  at  Plymouth,  Mass.,  78; 
harbor  at  Proviiicetown,  Mass.,  harbor  at  Chatham,  Mass.,  80;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  estimate  of  cost  of 
improvement  of  Mystic  Biver,  Mass.,  examinations  and  surveys,  81. 

In  tub  chaboe  of  Maj.  D.  W.  Lookwood.  Corps  of  Enoinbers— 

Harbor  of  refuge  at  Hyannis,  Mass.^arbor  of  refnge  at  Nantucket,  Mass.  83; 
harbor  at  Vineyard  Haven,  Mass.,  Woods  Hole  Channel,  Mass.,  84;  New  Bed- 
ford Harbor,  Mass.,  85;  Canapitsit  Channel,  Mass.,  Taunton  Biver,  Mass.,  86; 
Sakonnet  Biver,  B.  I.,  87;  Sakonnet  Point,  B.  I.,  Pawtucket  Biver,  B.  I.,  88; 
Providence  Biver  and  Narragansett  Bay,  K.  I.,  89;  removal  of  Green  Jacket 
Shoal,  Providence,  B.  I.,  harbor  at  Wickford,  B.  I.,  90;  Fall  Biver  Harbor,  Mass., 
Newport  Harbor,  B.  I.,  91;  harbor  of  refuge  at  Point  Judith,  B.  I.,  entrance  to 
Point  Judith  Pond,  B.  I.,  98;  harbor  of  refuge  at  Block  Island,  B.  I.,  94;  Great 
Salt  Pond,  Block  Island,  B.  I.,  95;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations  and  surveys,  96. 

In  the  charob  of  Maj.  Smith  S.  Lbaoh,  Corps  of  Engineers— 

Pawcatuck  Biver,  B.  I.,  and  Conn.,  97;  harbor  of  refuge  at  Stonington.  Conn.,  99; 
Mystic  Biver,  Conn.,  100;  Thames  Biver,  Conn.,  102;  Connecticut  Biver  below 
Hartford,  Conn.,  104;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  106; 
New  Haven  Harbor,  Conn.,  107;  breakwaters  at  New  Haven,  Conn.,  109;  Housa- 
tonic  Biver,  Conn.,  110;  Bridgeport  Harbor,  Conn.,  112;  Saugatuck  Biver  and 
Westport  Harbor,  Conu;,  115;  Norwalk  Harbor,  Conn.,  117;  Five-mile  Biver 
Harbor,  Conn.,  119;  Stamford  Harbor,  Conn.,  120;  harbor  at  Coscob  and  Mianus 
Biver,  Conn.,  122;  Greenwich  Harbor,  Conn.,  128;  estimate  of  cost  for  extension 
of  channel  of  BridgeiK>rt  Harbor,  Conn.,  124;  examination  and  survey,  125. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bentaurd  and  Maj.  H.  M.  Adams, 
Corps  of  Engineers— 

Port  Chester  Harbor,  N.  Y.,  125;  Mamaroneck  Harbor,  K.  Y.,  126;  Larchmont 
Harbor,  N.  Y.,  127;  East  Chester  Creek,  N.  Y.,  Bronx  Biver,  N.  Y.,  128:  Matti- 
tuck  Harbor,  N.Y.,  129;  Port  Jefferson  Harbor,  N.Y.,  130;  Huntington  Harbor, 
N.Y.,131;  Glencove  Harbor,  N.  Y.,  132;  Flushini?  Bay,  N.  Y.,  183;  East  Biver 
and  Hell  Gate,  N.  Y.,  184:  Harlem  Biver,  N.  Y.,  185;  Newtown  Creek,  N.  Y.,  137; 
Wallabout  Channel,  N.  Y. ,  188;  Canarsie  Bay,  N.  Y. ,  139;  Browns  Creek,  Say ville, 
N.  Y.,  Patchogue  Biver,  N.  Y.,  140;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  survey  of  Wallabout  Channel,  N.  Y. ,  141 ;  exami- 
nations and  surveys,  142. 

In  the  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers-- 

New  York  Harbor,  N.  Y.,  142;  Bay  Bidge  Channel,  the  triangular  area  between 
Bay  Bidge  and  Bed  Hook  channels,  and  Bed  Hook  and  Buttermilk  channels,  in 
the  harbor  of  New  York,  144;  Gowanus  Creek  Channel,  New  York  Harbor,  146; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  survay 
of  East  Channel,  New  York  Harbor,  from  Narrows  to  the  sea,  147. 

In  thb  charge  of  Col.  J.  W.  Barlow  and  Lieut.  Col.  A.  M.  Miller,  Corps 
OF  Engineers— 

Channel  between  North  and  South  Hero  islands.  Lake  Champlain,  Vt.,  harbor  at 
Burlington,  Vt,  148;  Otter  Creek,  Vt.,  149;  Narrows  of  Lake  Champlain,  N.  Y. 
and  Vt.,  150;  Hudson  Biver.  N.  Y.,  151;  Saugerties  Harbor,  N.  Y.,  153;  harbor  at 
Bondout,N.  Y.,  harbor  at  Peekskill,N.Y.,  154;  Passaic  Biver,  N.  J..  155;  channel 
between  Staten  Island  and  New  Jersey,  156;  Elizabeth  Biver,  N.  J.,  Ban  tan 
Biver,  N.  J.,  157;  South  Biver,  N.  J.,  158;  Baritan  Bay,  N.  J.,  159;  Matawan 
Creek,  N.  J.,  Eeyport  Harbor,  N.  J.,  160;  Shoal  Harbor  and  Compton  Creek,  N.  J., 
161;  Shrewsbury  Biver,  N.  J.,  Manasquan  Biver,  N.  J.,  162;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  sur- 
VB,164. 
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In  the  ohabob  of  Lieut.  Col,  C.  W.  Raymond,  Corps  op  Enginebrs— 

Delaware  Riyer,  N.  J.  and  Pa.,  164;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  168;  Schuylkill  River,  Pa.,  169;  ice  harbor  at  Marcushook,  Pa.,  constmo- 
tion  of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  171;  Delaware  Breakwater, 
Del.,  172;  harbor  of  refnge,  Delaware  Bay,  Del.,  178;  Rancocas River,  N.  J. ,  174; 
Alloway  Creek,  N.  J.,  175;  Cooper  Creek,  N.  J.,177;  Mantua  Creek,  N.  J.,  178; 
Gk»hen  Creek,  N.  J.,  180;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  examinations  and  surveys,  182. 

In  the  charge  op  Wm.  F.  Smith,  United  States  Agent,  Major  op  Engi- 
neers, IT.  S.  A.,  retired— 

Wilmington  Harbor,  Del. ,182;  Appoquinimink  River,  Del.,  185;  Smyrna  River, 
Del.,  187;  Murderkill  River,  Del.,  188;  Mispillion  River,  Del.,  189;  Broadkiln 
River,  Del.,  inland  waterway  from  Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at 
or  near  Lewes,  DeL,  190;  Susauehanna  River,  above  and  below  Havre  de  Grace, 
Md.,  192;  Chester  River,  Md.,  from  Crumpton  to  Jones  Landing,  Choptank 
River,  Md,,  193;  La  Trappe  River,  Md.,  194;  Warwick  River,  Md.,  195:  Broad 
Creek  River,  Del.,  196;  Kanticoke  River,  Del.  and  Md.,  197;  Wicomico  River, 
Md.,  199;  Manokin  River,  Md.,  Pocomoke  River,  Md.,200;  Queenstown  Harbor, 
Md. ,  Rockhall  Harbor  and  inner  harbor  at  Rockhall,  Md. ,  201 ;  removing  sunken 
vessela  or  craft  obstructing  or  endangering  navigation,  examinations  and  sur- 
veys, 202. 

In  the  charge  op  Col.  Peter  C.  Hains  and  Lieut.  Charles  W.  Eutz,  Corps 
op  EInoineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  203;  channel  to  Curtis  Bay,  in 
Patapooo  River,  Baltimore  Harbor,  Md.,  204;  harbor  of  southwest  Baltimore 
(Spnn^r  Gkirden),  Md.,  removing  sunken  vess^  or  craft  obstructing  or  endang- 
ering navigation,  205. 

In  the  charge  op  Lieut.  Col.  Chas.  J.  Allen,  Corps  op  Engineers— 

Potomac  Biver  at  Washington,  D.  C. ,  206;  Potomac  River  below  Washington,  D.  C. , 
Occoqaan  Creek,  Va,,  209;  Aquia  Creek,  Va.,  210;  Nomini  Creek,  Va.,  211; 
Lower  Machodoc  Creek,  Va. ,  212;  Rappahannock  River,  Va. ,  218;  Urbana  Creek, 
Va.,  215;  harbor  at  Milford  Haven,  Va.,  216;  York  River,  Va.,  217;  Mattaponi 
River,  Va.,  218;  Pamunkey  River,  Va.,  219;  James  River,  Va.,  220;  protection 
of  Jamestown  Island,  Va.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  survey  of  Anacostia  River,  D.  C,  222;  examinations 
and  surveys,  223. 

In  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  op  Engineers— 

Harbor  at  Norfolk  and  its  approaches,  Va. ,  223;  Elizabeth  River.  Va. ,  224;  Western 
Branch  of  Elizabeth  River,  Va. ,  Nansemond  River,  Va. ,  225;  Appomattox  River, 
Va.,  226;  harbor  at  Cape  Charles  City,  Va.,  227;  Nandua  Creek,  Va.,  waterway 
from  Norfolk,  Va. ,  to  the  sounds  of  North  Carolina,  228;  inland  water  route  from 
Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  229;  Eden- 
ton  Bay,  N.  C,  230;  Roanoke  River.  N.  C,  231;  Pasquotank  River,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  esti- 
mate of  cost  of  dredging  Deep  Creek  Branch  of  Elizabeth  River,  Va.,  exami- 
nations and  surveys,  232. 

In  the  charge  op  Capts.  W.  E.  Craiohill  and  E.  W.  Van  C.  Lucas,  Corps  of 
Engineers— 

Ocracoke  Inlet,  N.  C,  283;  Fishing  Creek,  N.  C,  Pamlico  and  Tar  Rivers,  N.  C, 
234;  Contentnia  Creek,  N.  C,  236;  Trent  River,  N.  C,  236;  Neuse  River,  N.  C, 
inland  waterway  between  Newbem  and  Beaufort,  N.  C,  237;  harbor  at  Beau- 
fort, N.  C,  238;  inland  waterway  between  Beaufort  Harbor  and  New  River, 
N.  C.  New  River,  N.  C,  239;  Black  River,  N.  C,  240;  Northeast  (Cape  Fear) 
River.  N.  C,  Cape  Pear  River  above  Wilmington,  N.  C,  241;  Cape  Fear  River 
at  and  below  Wilmington,  N.  C,  242;  Town  Creek,  Brunswick  c3ounty,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  244. 
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In  the  ohabob  of  Maj.  E.  H.  Buffner,  Corps  of  Enqinebrs— 

Waccamaw  River,  N.  0.  and  S.  C,  245;  Little  Pedee  River,  S.  C^  Great  Pedee 
River,  S.  C,  246;  Georgetown  Harbor,  S.  C,  Winyah  Bay,  S.  C.,  247;  Santee 
River, S.C, 249;  Wateree River,  S.C., '^•>0;  Congaree  River,  S.  C. ,  251 :  Congaree 
River,  S.  C,  between  Columbia  and  Granby,  Charleston  Harbor,  including  Mount 
Pleasant  and  Sullivan  Island  shore.  S.  C,  253;  Wappoo  Cut,  S.  C,  258;  Beaufort 
River,  S.  C. ,  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 254;  plan  and  estimate  for  improvement  of  entrance  to  Charleston  Harbor, 
S.  C,  examinations  and  surveys,  255. 

In  the  oharob  of  Capt.  Cassius  E.  Gillette,  Corps  of  Engineers^ 

Savannah  Harbor,  Ga. ,  255;  Savannah  River,  Ga. ,  between  Savannah  and  Augusta, 
257;  Savannah  River  above  Augusta,  Ga.,  259;  Doboy  Bar,  Ga.,  Darien  Harbor, 
Ga.,  260;  Altamaha  River,  Ga.,  261;  Oconee  River,  Ga.,  262;  Ocmulgee  River | 
Ga.,  263;  Brunswick  Harbor,  Ga.,  264;  inside  water  route  between  Savannahl 
Ga.,  and  Femandina,  Fla.,265;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  266;  examination  and  survey,  267. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bbntaurd  and  Capt.  C.  H.  McKinstry, 
Corps  of  Engineers— 

Cumberland  Sound,  Ga.  and  Fla.,  267;  St.  Johns  River,  Fla.,  from  Jacksonville 
to  the  ocean,  269;  St.  Johns  River  at  Orange  Mills  Flats,  Fla.,  Volusia  Bar,  Fla., 
271;  Ocklawaha  River,  Fla.,  272;  St.  Augustine  Harbor,  Fla.,  Indian  River! 
Fla,  273;  harbor  at  Key  West,  Fla,  and  entrance  thereto,  275;  removing  water 
hyacinths  from  Florida  waters,  276;  dredge  for  river  and  harbor  improvements 
in  Florida,  plan  and  estimate  for  removal  of  water  hyacinths  from  the  navi- 
gable waters  of  Florida  and  Liouisiana,  277. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bentaued  and  Capt.  Henrt  Jervbt 
Corps  of  Engineers—  ' 

Caloosahatchee  River,  Fla.,  278;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  279« 
Sarasota  Bay,  Fla.,  280;  Manatee  River,  Fla.,  281;  Tampa  Bay,  Fla.,  282;  HiUs- 
boro  Bay,  Fla.,  284;  Anclote  River,  Fla.,  285;  Withlacoochee  River,  Fla.,  Suwa- 
nee  River,  Fla.,  286;  plan  and  estimate  for  improvement  of  Tampa  Bay,  Fla., 
287;  examinations  ana  surveys,  288. 

In  the  charge  op  Maj.  F.  A,  Mahan  and  Capt.  C.  A.  F.  Flagler,  Corps 
OF  Engineers— 

Carrabelle  Bar  and  Harbor,  Fla.,  288;  Apalachicola Bay ,  Fla.,  289;  Apalachioola 
River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  290;  upper  Chipola  River 
Fla.,  from  Marianna  to  its  mouth,  291;  Flint  River,  Gto.,  292;  Chattahoochee 
River,  Ga.  and  Ala.,  298;  Choctawhatchee  River,  Fla.  and  Ala.,  294;  La  Grange 
Bayou,  Fla.,  including  Holmes  River,  Fla.,  from  Vernon  to  its  mouth,  295;  har- 
bor of  Pensacola,  Fla.,  296;  Blackwater  River,  Fla.  and  Ala.,  297;  Escambia  and 
Conecuh  rivers,  Fla.  and  Ala.,  298;  Alabama  River,  Ala.,  299;  Coosa  River,  Ga. 
and  Ala.,  between  Rome,  Ga.,  and  the  East  Tennessee,  Virginia  and  Georgia 
Railroad  Bridge,  300;  between  the  East  Tennessee,  Virginia  and  Georgia  Rail- 
road Bridge  and  Wetumka,  Ala.,  801;  operating  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  examinations  and  surveys, 
802. 

In  the  charge  of  Maj.  Wm.  T.  Bossell,  Corps  of  Engineers* 

Mobile  Harbor,  Ala.,  803;  Black  Warrior  River,  Ala.,  304;  operating  and  care  of 
locks  and  dams  on  Black  Warrior  River,  Ala.,  Warrior  River,  Ala.,  305;  Tom- 
bigbee  River  from  its  mouth  to  Demopolis,  Ala.,  806;  Tombigbee  River  from 
Demopolis,  Ala.,  to  Columbus,  Miss.,  307;  Tombigbee  River  from  Fulton  to 
Columbus,  Miss.,  Tombigbee  River  from  Walkers  Bridge  to  Fulton,  Miss.,  308; 
Noxubee  River,  Miss.,  Pascagoula  River,  Miss.,  809;  Pascagoula  River  and 
Horn  Island  Harbor,  Miss.,  310;  Chickasahay  River,  Miss.,  811;  Leaf  River, 
Miss.,  channel  from  Gulfport  to  Ship  Island  Harbor,  Miss.,  812;  Ship  Island 
Pass.  Miss.,  mouth  of  Pearl  River,  Miss.,  813;  Pearl  River  below  Jackson,  Miss., 
314;  Pearl  River  between  Carthage  and  Jackson,  Miss.,  Pearl  River  between 
Edinburgand  Carthage,  Miss.,  315;  Bogue  Chitto,  La.,  816;  survey  for  canal 
between  Warrior  River  and  Five-mile  Creek,  Ala.,  removing  sunken  vessels  or 
aft  obstructing  or  endangering  navigation,  surveys,  317. 
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In  thb  ohabqe  op  Maj.  Jambs  B.  Quinn,  Corps  op  Enginbers— 

liunaection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River.  317; 
Cnefancte  River  and  Bogne  Falia,  La.,  318;  Tickfaw  River  and  its  tribntaries, 
La.,  319;  Amite  River  and  Bay  on  Manchac,  La.,  820;  closing  crevasse  in  Pass  a 
Lontre,  Mississippi  River,  321;  improving  the  ontlet  of  the  Mississippi  River  at 
Pass  a  Lontre,  Bayon  Lafonrche,  La.,  323;  bayon  Plaqnemine,  Grand  River, 
and  Pigeon  bayons,  La.,  325;  Bayon  Conrtablean,  La.,  826;  Bayon  Teche.  La., 
327;  channel,  bay,  and  passes  of  Bayou  Vermilion,  La.,  328:  Mermentan  River 
and  tributaries,  La.,  329;  mouth  and  passes  of  Calcasieu  River.  La.,  330;  John- 
sons Bayou,  La.,  removing  water  hyacinths  from  Louisiana  waters,  332;  mouths 
of  Sabine  and  Neches  rivers,  Sabine  River,  Tex.,  333;  harbor  at  Sabine  Pass, 
Tex.,  335:  Homochitto  River,  Miss.,  survey  of  Southwest  Pass,  Mississippi 
River,  337;  examination  and  survey,  888. 

Ik  the  charge  of  Maj.  James  B.  Quinn  and  Capt.  C.  S.  Ricnfe,  Corps  of 
Ekqineers— 

Oidveston  Harbor,  Tex.,  388;  deepening  the  channel  from  Galveston  Harbor  to 
Texas  City.  Tex.,  339;  improving  Galveston  ship  channel  and  Buffalo  Bayou, 
Tex.,  340;  operating  and  care  of  Morgan  Canal,  Tex.,  Trinitv  River,  Tex.,  341; 
channel  in  West  Galveston  Bay,  Tex.,  842;  month  of  Brazos  liiver.  Tex.,  Brazos 
River  between  Velasco  and  Richmond,  West  Galveston  Bay  Channel,  Double 
Bayon.  and  the  mouths  of  adjacent  streams,  343;  Brazos  River,  Tex..  Aransas 
Pass,  Tex.,  844;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Aransas  Pass  and  Harbor,  Tex., 
345;  estimate  of  cost  of  iniprovement  of  mouth  of  Brazos  River,  near  Velasco, 
Tex.,  survey  of  Galveston  Bay  and  Harbor,  Tex.,  examinations  and  surveys,  346, 

WESTERN  RIVERS. 

Ik  the  charge  of  Maj.  J.  H.  Willard,  Corps  of  Enqineers— 

Red  River,  La.,  Ark.,  and  Ind.  T.,  847;  Red  River,  above  Fulton,  Ark.,  849;  Cypress 
Bayou,  Tex.  and  La.,  Ouachita  and  Black  rivers,  Ark.  and  La.,  850;  Bayou 
Bi^tholomew,  La.  and  Ark.,  352;  Boeuf  River,  La.,  353;  Tensas  River  and  Bayou 
Macon,  La,,  354;  Yazoo  River,  Miss.,  855;  mouth  of  Yazoo  River  and  harbor  at 
Vicksburg,  Miss.,  357;  Tallahatchie  River,  Miss.,  358;  Big  Sunflower  River, 
Miss.,  359;  water  gauges  on  the  Mississippi  River  and  its  principal  tributaries, 
860;  surveys  and  examination,  362. 

Ik  the  charge  of  Capts.  W.  L.  Sibert  and  H.  C.  Newcomer  and  Lieut. 
RoBT.  McGregor,  Corps  op  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  862;  Arkansas  River, 
Ark.,  863;  White  River,  Ark.,  364;  Buffalo  Fork  of  White  River,  Ark.,  Upper 
White  River,  Ark,,  365;  Cache  River,  Ark.,  366;  Black  River,  Ark.  and  Mo., 
Current  River,  Ark.  and  Mo.,  867;  St.  Francis  River,  Ark.,  368;  St.  Francis 
River,  Mo.,  examinations  and  surveys,  869. 

In  THE  charge  of  Maj.  Thos.  H.  Handburt  and  Capt.  Edw.  Burr,  Corps 
OF  Engineers— 

Removing  snags  and  wrecks  from  the  Mississippi  Biver  below  the  mouth  of  the 
Missouri  River,  Mississippi  River,  between  Ohio  and  Missouri  rivers,  370;  har- 
bor at  St.  Louis.  Mo.,  to  prevent  the  Mississippi  River  from  breaking  through 
into  Cache  River  at  Beechridge,  III.,  373;  examinations  and  surveys,  374. 

In  the  charge  of  Capt.  C.  MoD.  Townsend,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  Mississippi 
Kiver  between  Missouri  River  and  St.  Paul,  Minn.,  375;  operating  and  care  of 
Des  Moines  Rapids  Canal  and  Dry  Dock,  376;  operating  and  care  of  Galena 
River  improvement,  Bl.,  La  Crosse  Harbor,  Wis.,  examinations  and  sorveys, 
877. 

Ik  thb  charge  of  Maj.  Frederic  V.  Abbot,  Corps  of  Engineers— 

MiflsiB8ippi  River  between  St.  Paul  and  Minneapolis,  Minn.,  378;  construction  of 
reservoirs  at  head  waters  of  Mississippi  River,  379;  operating  and  care  of  res- 
ervoirs at  head  waters  of  Mississippi  River,  Chippewa  River,  including  yellow 
banks.  Wis.,  880;  St  Croix  River,  wis.  and  Minn. ,  381 ;  Minnesota  River,  Minn., 
Red  River  of  the  North,  Minn.  andN.  Dak.,  382;  bar  at  mouth  of  Warroad 
River,  Minn.,  gauging  Mississippi  River  at  or  near  St  Paul,  Minn.,  884;  exami- 
nations and  surveys,  385. 
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In  the  charge  of  Maj.  Fredbrio  V.  Abbot  and  Capt.  J.  C.  Sanpord.  CJorps 
OF  Engineers— 

Missouri  River,  between  Stnbbs  Ferry,  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  885;  improving  Upper  Missonri  Biver  by  snagging,  893;  Yellowstone 
River,  Mont  and  N.  Dak.,  894. 

In  the  charge  of  Lieut.  Col.  M.  B.  Adams  and  Maj.  Dan  C.  Kingman,  Corps 
OF  Engineers— 

Obion  River,  Tenn.,  894;  Forked  Deer  River.  Tenn.,  896;  Cumberland  River, 
Tenn.  and  Ky.,  below  Nashville,  897;  above  Nashville,  899. 

In  the  charge  of  Maj.  Dan  C.  Kingman,  Corps  of  Engineers— 

Tennessee  River  system,  Tennessee  River  above  Chattanooga,  Tenn.,  401;  below 
Chattanooga,  Tenn.,  403;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  French  Broad  and  Little  Pigeon  rivers,  Tenn.,  400:  Clinch  River,  Tenn., 
408;  Elk  River,  Tenn.  and  Ala.,  409;  survey  of  Elk  River,  Tenn.  and  Ala., 
examinations  and  surveys,  410. 

In  the  charge  of  Maj.  Wm.  H.  Bixby,  Corps  of  Engineers— 

Ohio  River,  41 0<  operating  snag  boat  on  the  Ohio  River,  operating  and  care  of 
Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  418;  movable  dams,  Ohio 
River,  414;  surveys  and  examinations,  417. 

In  the  charge  of  Maj.  Chas.  F.  Powell,  Corps  of  Engineers— 

Monongahela  River,  W.  ya.,417;  Monongahela  River,  Pa.,  418;  operating  and 
care  of  locks  and  dams,  Monongahela  River,  harbor  at  Pittsburg,  Pa.,  419;  locks 

.  and  dams  at  Herr  Island,  head  of  Six-mile  Island,  and  at  Springdale,  Allegheny 
River,  421;  AlleghenyRiver,  Pa.,  422;  survey  of  Allegheny  River,  Pa.,  survey 
of  West  Fork  River,  W.  Va.,  examination  and  survey,  423. 

In  the  charge  of  Capt.  H.  F.  Hodges,  Corps  of  Engineers— 

Muskingum  River,  Ohio,  428;  operating  and  care  of  locks  and  dams  on  Muskingum 
River,  Ohio,  424;  Little  Kanawha  River,  W.  Va. ,  42^5;  operating  and  care  of 
lock  and  dam  in  Little  Kanawha  River,  W.  Va.,  426;  Great  Kanawha  River,  W. 
Va.,  427;  operating  and  care  of  locks  and  dams  in  the  Great  Kanawha  River, 
W.  Va.,  Elk  River,  W.  Va.,  429;  Gauley  River,  W.  Va.,  New  River,  Va.  and 
W.  Va.,  481;  Guyandotte  River,  W.  Va.,  432;  Big  Sandy  River,  W.  Va.  and  Ky., 
433;  operating  and  care  of  lock  and  dam  in  Big  Sandy  River,  43.'>:  Tug  Fork  of 
Big  Sandy  River,  W.  Va.  and  Ky.,  Levisa  Fork  of  Big  Sandy  River.  Ky.,  486; 
Kentucky  River,  Ky.,  487;  operating  and  care  of  locks  and  dams  in  Kentucky 
River,  Ky.,  489;  examinations  and  surveys,  440. 

In  the  charge  of  Capts.  J.  G.  Warren  and  Geo.  A.  Zinn,  Corps  of  Engi- 
neers— 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  440;  operating  and  care  of  Louisville 
and  Portland  Canal,  442;  Wabash  River,  Ind.  and  111.,  below  Vincennes,  443; 
above  Vincennes,  operating  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash 
River,  444;  White  River,  Ind.,  Tradewater  River,  Ky.,  Lock  No.  2,  Green  River, 
at  Rumsey,  Ky.,  445;  Green  River,  above  mouth  of  Big  Barren  River,  Ky., 
operating  and  care  of  locks  and  dams  on  Green  and  Barren  Rivers,  Ky.,  446; 
Rough  River,  Ky.,  447;  operating  and  care  of  lock  and  dam  in  Rough  River. 
Ky.,  examination  and  survey,  448. 

LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Engineers— 

Harbor  at  Grand  Marais,  Minn.,  448;  harbor  at  Agate  Bay,  Minn.,  harbor  at 
Duluth,  Minn.,  and  Superior,  Wis.,  449;  harbor  at  Ashland,  Wis.,  451;  harbor 
at  Ontonagon,  Mich.,  waterway  across  Keweenaw  Point  from  Keweenaw  Bay 
to  Lake  Superior,  Mich. ,  452;  operating  and  care  of  waterway  across  Keweenaw 
Point  from  Keweenaw  Bay  to  Lake  Superior.  Mich.,  harbor  at  Marquette,  Mich., 
453;  harbor  of  refuge,  Marquette  Bay,  Mich.,  454;  harbor  of  refuge  at  Grand 
Marais,  Mich. ,  455 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinations  and  surveys,  456. 
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l9  THB  CHABOB  OF  CaPTS.  J.  G.  WaBBEN  AND  GbO.  A.  ZiNN,  COBFS  OF  EnOI- 
NBEBS— 

MeDominee  Harbor,  Mioh.  and  Wis.,  456;  Menominee  River,  Mich,  and  Wi8.^57; 
Ooonto  Harbor,  Wis..  458;  Pensankee  Harbor,  Wis.,  Green  Bay  Harbor.  Wis., 
450;  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  460;  operating  and  care 
of  Storgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  Stnrgeon  Bay  Canal  har- 
bor of  refoge.  Wis.,  461;  Ahnapee  Harbor,  Wis.,  462;  Eewannee  Harbor,  Wis., 
Two  Rivers  Harbor,  Wis.,  468;  Manitowoc  Harbor,  Wis.,  464;  Shebovgan  Har- 
bor, Wis.,  465;  Port  Washington  Harbor,  Wis.,  harbor  of  refuge.  Milwankee, 
Wis.,  466;  MUwankee  Harbor,  Wis.,  467;  South  Milwankee  Harbor,  Wis.,  Racine 
Harbor,  Wis., 468;  Kenosha  Harbor,  Wis.,  460;  Waukegan  Harbor,  111.,  470;  Fox 
River.  Wis.,  471;  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  surveys 
and  examinations,  478, 474. 

In  THB  CHABGB  OF  MaJ.  W.  L.  MaBSHALL,  COBPS  OF  BnGIKBBBS— 

Chicago  Harbor,  m.,  474;  Chicago  River,  HI.,  476;  Calumet  Harbor,  HI.,  477;  Cal- 
umet River,  IlL  and  Ind..  478;  Illinois  River,  111.,  480;  operating  and  care  of 
Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches  thereto,  Illinois 
and  Mississippi  Ctmal,  111.,  482;  operating  and  care  of  Illinois  and  Missis- 
sippi Canal  around  lower  rapids  of  Rock  River,  at  Milan,  IlL,  484;  survey  of 
Upper  Illinois  and  Lower  Des  Plaines  rivers,  Bl.,  with  a  view  to  the  extension 
of  navigation  from  the  Illinois  River  to  Lake  Michigan  at  or  near  Chicago,  Dl., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  exami- 
nation and  survey,  485. 


In  THB  CHABOB  OF  LlBUT.  COU  G.  J.  LyDBCKBB  AND  CAPT.  CHBSTER  HaRDING, 
COBPS  OF  Enqinkkrs— 

Michigan  City  Harbor,  Ind.,  486;  St.  Joseph  Harbor,  Mich.,  488;  St.  Joseph  River, 
Mich.,  489;  South  Haven  Harbor,  Mich.,  490;  Saugatuck  Harbor,  Mich.,  491; 
Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  492;  Grand 
Haven  Harbor,  Mich.,  494;  Grand  River,  Mich.,  496;  Muskegon  Harbor,  Mich., 
496:  White  Lake  Harbor,  Mich.,  497;  Pentwater  Harbor,  Mich.,  498;  Ludington 
Harbor,  Mich.,  499;  Manistee  Harbor,  Mich.,  500;  harbor  of  refuge  at  Portage 
Lake,  Manistee  County,  Mich.,  Frankfort  Harbor,  Mich.,  501;  Charlevoix  Har- 
bor, Mich.,  503;  Petoskey  Harbor,  Mich.,  removing  snnken  vessels  or  craft 
obstructing  or  endangering  navigation,  504;  examinations  and  surveys,  505. 

Ih  THB  CHABGB  OF  LlBUT.  COU  G.  J.   LTDBOKBB,  COBPS  OF  ENOINBBRS— 

Ship  canal  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  505;  St.  Marys  River  at  the  falls,  Mich.,  506;  operating  and  care  of  St. 
Marys  Falls  Canal,  Mich.,  507:  Hay  Lake  Channel,  St  Marys  River.  Mich.,  50^; 
Cheboygan  Harbor,  Mich.,  510;  Alpena  Harbor  (Thunder  Bav  River),  Mich., 
Saginaw  River,  Mich.,  511;  Sebewaing  River,  Mioh.,  harbor  of  refuge  at  Sand- 
beach,  Lake  Huron,  Mich^  S13;  mouth  of  Black  River,  Mich.,  Black  River  at 
Port  Huron,  Mich.,  515;  Pine  River,  Mich.,  516;  Belle  River,  Mich.,  517:  St. 
Clair  Flats  Canal,  Mich.,  oi>erating  and  care  of  St.  Clair  Flats  Canal,  Mich., 
518;  Clinton  River,  Mich.,  519;  Detroit  River,  Mich..  580;  Ronge  River,  Mich., 
521;  taming  basin  in  Rouge  lUver,  Mich.,  removing  sunken  vessels  or  craft  ob- 
stmoting  or  endangering  navigation,  examinations  and  surveys,  521^ 

In  THB  CHABOB  OF  COU  JaBBD  A.  SMITH,  COBFS  OF  EnoINBBRS— 

Monroe  Harbor,  Mich.,  528;  Toledo  Harbor,  Ohio,  524;  Port  Clinton  Harbor,  Ohio, 
525;  Sandusky  Harbor,  Ohio,  526;  Hnron  Harbor,  Ohio,  527;  Vermilion  Harbor 
Ohio,  528;  Black  River  (Lorain)  Harbor,  Ohio,  529;  Cleveland  Harbor,  Ohio, 
530;  Fairport  Harbor,  Ohio,  582;  Ashtabula  Harbor,  Ohio,  583;  Conneaut  Har- 
bor, Ohio,  584;  removing  snnken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Cleveland  Harbor,  Ohio,  586. 

In  THB  OHABOB  OF  Maj.  Thomas  W.  Stmons,  Cobps  of  Enoinbbbs— 

Harbor  at  Erie,  Pa.,  586;  harbor  at  Dnnkirk,  N.  Y.,  587;  harbor  at  Buffalo,  N.  T., 
588;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y.,  540;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  541;  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  542;  examinations  and  surveys,  548. 
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In  thb  oharob  of  Maj.  Thomas  W.  Stmons  and  Capt.  Grahav  D.  Pitch, 
Corps  of  Bnginebrs— 

Harbor  at  Wilson,  N.  Y.,  648;  harbor  at  Charlotte,  N.  Y.,  harbor  at  Poultneyville, 
N.  Y.,  544;  harbor  at  Great  Sodtw  Bay,  N.  Y. ,  harbor  at  Little  Sodus  Bay,  K.  Y. , 
645;  harbor  at  Os^vef o,  N.  Y.,  646;  harbor  at  Cape  Vincent.  N.  Y..  547:  shoals 
in  the  St.  Lawrence  Kiver  between  Ogdensbnrg  and  the  foot  of  Lake  Ontario, 
harbor  at  Ogdensbnrg,  N.  Y.,  648. 

PACIFIC  COAST. 

IH  THB  OHAROB  OF  MaJ.  OHAS.  E.  L.   B.  DaVIB  AND  CaPT.  JaMBS  J.  MBTLBB, 

Corps  of  Enoinebrs— 

San  Diego  Harbor,  Cal.,  649;  deep-water  harbor  at  San  Pedro  Bay,  Cal.,  660; 
Wilmington  Harbor,  Cal.,  661;  San  Lnis  Obispo  Harbor.  Cal.,  552;  snrvey  of 
Wilmington  Harbor,  Cal.,  examination  and  survey  of  inner  harbor,  San  Pedro, 
Cal.,  558. 

In  THB  CHARGB  OF  MaJ.  W.  H.  HbUEB,  CORPS  OF  EnQINBERS— 

Harbor  at  Alviso  Creek,  Cal.,  harbor  at  San  Francisco,  Cal.,  Oakland  Harbor,  Cal.» 
554;  San  Joaquin  River,  Cal.,  555;  Mokelumne  River,  Cal.,  556:  Sacramento  and 
Feather  rivers,  Cal.,  557;  Napa  River,  Cal.,  558;  Petaluma  Creek,  Cal.,  Hum- 
boldt Harbor  and  Bay,  Cal. ,  550;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  survey  of  San  Joaquin  River  and  Mormon  and  Stoclrton 
channels,  Cal.,  examinations  and  surveys,  561. 

In  THB  CHARGB  OP  Maj.  W.  L.  Fisk  AND  Capt.  Wm.  W.  Harts,  Corpb  of 
Enginbers— 

Port  Orford  Harbor,  Oreg.,  562;  Coquille  River,  Oreg.  (general  improvement), 
563;  Coquille  River,  Oreg.,  between  Coquille  and  Myrtle  Point,  665;  entrance  to 
Coos  Bay  and  Harbor,  Oreg.,  567;  harbor  at  Coos  Bay,  Oreg.  (dredging),  568; 
Coos  River,  Oreg.,  570;  Umpqua  River,  Oreg.,  671;  mouth  of  Siuslaw  River, 
Oreg.,  572;  Alsea  River,  Oreg.,  Yaquina  Bay,  Oreg.,  574;  Yaquina  Bay,  Oreg., 
examination,  577;  Nestugga  River,  Oreg.,  Tillamook  Bay  ana  Bar,  Oreg.,  678; 
Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  580;  Columbia  River  at 
Three-mile  Rapids,  and  the  construction  and  equipment  of  a  boat  railway  from 

'  the  foot  of  The  Dalles  Rapids  to  the  head  of  the  Celilo  Falls,  Oreg.  and  Wash., 
582;  canal  at  the  Cascades,  Columbia  River,  Oreg.,  584;  operating  and  care  of 
canal  and  locks  at  the  Cascades  of  the  Columbia  Kiver,  Oreg.,  Columbia  River 
between  Vancouver,  Wash.,  and  the  mouth  of  Willamette  River,  586;  Clear- 
water River,  Idaho;  588;  examinations  and  surveys,  590. 

In  thb  charqb  of  Maj.  W.  L.  Fisk,  Corps  of  Enqinbbrs— 
Long  Tom  River,  Oreg.,  590;  Willamette  River  above  t^ortland,  and  Tamhill 
River,  Oreg. ,  591;  Columbia  and  Lower  Willamette  rivers  below  Portland, Oreg., 
592;  Columbia  River,  Oreg., below  Tongue  Point,  594;  mouth  of  Columbia  River, 
Oreg.  and  Wash.,  Clatskanie  River,  Oreg.,  595;  Lewis  River,  Wash.,  596;  Cow- 
litz River,  Wash.,  597;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash., 
examinations  and  surveys,  598. 

In  the  charqb  of  Capt.  Harry  Taylor  and  Libut.  Mbriwbthbr  L.  Walkbr, 
Corps  of  Enoinebrs— 

Willapa  River  and  Harbor,  Wash..  599;  Grays  Harbor  and  bar  entrance.  Wash., 
600;  Chehalis  River,  Wash.,  602;  Puget  Sound  and  its  tributary  waters.  Wash., 
603;  harbor  at  Olympia.  Wash.,  605;  waterway  connecting  Puget  Sound  with 
lakes  Union  and  Washington,  606;  Everett  Harbor,  Wash.,  608:  Swinomish 
Slough,  Wash.,  609;  Okanogan  River,  Wash.,  611;  Pend  Oreille  Riv^r,  Wash., 
Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the  international  boundary 
line,  612;  Kootenai  River,  above  Jennings,  Mont.,  613;  Flathead  River,  Mont., 
surveys  and  examination,  614. 

EXAMINATIONS,  SURVEYS,  AND  CONTINQENCIBS  OF  RIVERS  AND 

HARBORS 616 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

Lieut.  Commanders  N.  J.  K.  Patch  and  John  C.  Fremont  and  Lieut. 
Edwa&d  J.  BsRwiND,  U.  S.  N.,  Supervisors 616 
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MISCELLANEOUS. 
BRIDGING  NAVIGABLE  WATERS  OP  THE  UNITED  STATBa 

Under  authority  of  speciai  cLcts  of  Congress. — (1)  Bridge  of  the  Mineral  Range 
Bailroftd  Company  across  Portage  Lake  between  Houghton  and  Hancock, 
Mich.,  (2)  bridge  of  Monroe  Connty,  Miss.,  across  Tombigbee  River,  (8)  bridge 
of  the  Pocahontas  Bridge  Company  across  Black  River  at  Focahontas,  Ark.,  (4) 
brid^  of  the  Choctaw  and  Memphis  Railroad  Company  across  Arkansas  River 
at  Little  Rock,  Ark.,  618;  (5)  bridge  of  the  Choctaw  and  Memphis  Railroad 
Company  across  Fonrche  LeFevre  River,  Ark. ,  (6)  bridge  of  the  Georgia  and  Ala- 
bama Railway  Compan  v  across  Savannah  River,  Ga. ,  between  Hntchinsons  Island 
and  the  mainland,  (7)  bridge  of  the  Dnbuque  and  Dnnleith  Bridge  Company 
acrosB  Mississippi  River  between  Dnbnqne,  Iowa,  and  Dnnleith  (East  Dnbnqne) , 
DL,  (8)  bridges  of  the  Rutland  Canadian  Railroad  Companv  in  and  across  Lake 
Chunplain  between  Colchester  and  South  Hero,  Grana  Isle  and  North  Hero, 
North  Hero  and  Albnrg,  Vt.,  (9)  bridge  of  the  Grand  Trunk  Railway  Com- 
pany and  the  International  Bridge  Company  (international  bridge)  across  Niag- 
ara River  at  Buffalo,  N.  Y.,  (10)  bridge  of  the  Shreveport  and  Red  River  Val- 
ley Railway  Company  across  Loggy  Bayou,  La.,  (11)  bridge  of  the  Kansas  City 
and  Atlantic  Railway  Company  across  Missouri  River  at  Kansas  City,  Mo.,  (12) 
bridge  of  the  New  York  and  New  Jersey  Bridge  Company  across  Huoson  River, 

il 3)  bridge  of  the  Niagara  River  Bridge  and  Tunnel  Company  across  Niagara 
^iver  at  Grand  Island,  near  Buffalo,  N.  Y.,  619;  (14)  bridge  of  the  Corao^lis 
and  Sewickley  Bridge  Company  across  Ohio  River  at  Sewickley,  Pa.,  (15)  bridge 
of  the  city  of  Marietta  across  Muskingum  River  at  Marietta,  Ohio,  (16)  bridge 
of  the  Texarkana  and  Fort  Smith  Kailroad  Company  across  Red  River,  near 
Texarkana,  Ark.,  620. 
Under  authority  of  State  laws,—{l)  Bridge  of  the  San  Francisco  and  San  Joaquin 
Valley  Railway  Company  across  San  Joaquin  River,  near  Stockton,  Cal.,  (2) 
bridge  of  the  Chicago  and  Northwestern  Railway  Company  across  Fox  River 
at  Oshkosh,  Wis.,  (8)  bridge  of  Dyer  County,  Tenn.,  across  South  Fork  of 
Forked  Deer  River,  at  Yellow  Bluff.  (4)  bridge  of  the  citv  of  Cambridge,  Mass., 
across  Charles  River  between  Boston  and  Cambridge,  Mass.,  (5)  bridge  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  Company  across  North  Branch  of 
Chicago  River  near  Clybonm  Place,  Chicago,  111.,  (6)  bridge  of  the  Wappoo 
Bridge  Company  across  Wappoo  Cut,  between  St.  Andrews  Farish  and  James 
Island,  S.  C,  620;  (7)  bridge  of  the  Portland  and  Cape  Elizabeth  Railway  Com- 
pany across  Portland  Harbor,  Me.,  (8)  bridge  of  Lorain  County,  Ohio,  across 
blacK  River  at  Lorain,  Ohio,  (9)  bridge  of  the  San  Frandsco  and  San  Joaquin 
Valley  Railway  Company  across  Middle  River,  Cal.,  (10)  bridge  of  the  San 
Francisco  and  San  Joaquin  Valley  Railway  Company  across  Old  River,  Cal., 
(11)  bridge  of  the  Walkerton  and  Mattaponi  Bridge  (Jompany  across  Mattaponi 
River  at  Walkerton,  Va.,  (12)  bridge  of  the  city  of  Milwaukee,  Wis.,  across 
Milwaukee  River  at  Huron  street,  (18) bridge  of  Clay  County,  W.  Va.,  across 
Elk  River  at  Clay,  (14)  bridge  of  the  Brooklyn  and  Jamaica  Bay  Turnpike  Com- 
pany across  Beach  Channel,  Jamaica  Bay,  at  Rockaway  Beach,  N.  Y.,  (15) 
bridge  of  the  city  of  Milwaukee,  Wis.,  across  Kinnickinnic  River  at  Lincoln 
avenne,  (16)  bridge  of  the  Chicago  and  Northwestern  Railway  Company  across 
Embarrass  River  at  New  London,  Wis.,  (17)  bridge  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Fox  River  at  Omro,  Wis.,  (18)  bridge  of 
the  city  of  Oshkosh,  Wis.,  across  Sawyer  Creek,  (19)  bridge  of  the  Norfolk  and 
Atlantic  Terminal  Company  across  Tanners  Creek  near  Norfolk,  Va. ,  (20)  bridges 
of  the  town  of  Phippsbnrg.  Me.,  across  Morse  and  Sprague  rivers,  621;  (21) 
bridge  of  the  Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Railway  Company 
across  Cuyahoga  River  at  Cleveland,  Ohio,  (22)  bridge  of  the  Maine  Central 
Railroad  Company  across  Mill  Creek  at  Thomaston,  Me.,  (28)  bridge  of  the 
Chicago  Terminal  Transfer  Railway  across  South  Branch  of  Chicago  River 
south  of  Taylor  street,  Chicago,  111.,  (24)  bridge  of  the  Pittsburg,  Cincin- 
nati, Chicago  and  St.  Lonis  Railway  Company  across  Little  Calumet  River 
at  Riverdale,  111.,  (26)  bridge  of  the  Chicago  and  Northwestern  Railway  Com- 
pany across  Manitowoc  River  at  Manitowoc,  Wis.,  (26)  bridge  of  the  cit;ir  of 
Ubicago  across  South  Branch  of  Chicago  River  at  Taylor  street,  (27)  bridge 
of  the  Southern  Branch  Drawbridge  Company  across  South  Branch  of  Eliza- 
beth River,  Va.,  (28)  bridge  of  the  Lynn  and  boston  Railroad  Company  across 
Bangns  River  between  Saugus  and  Lynn,  Mass.,  (29)  bridge  of  the  Metropolitan 
Park  Commission  of  Massachusetts  across  Saugus  River,  Mass.,  (30)  bridge  of 
the  city  of  Algoma,  Wis.,  across  Ahnapee  River,  (31)  bridge  of  Lake  County, 
I  Grand  River,  Ohio,  (82)  bridge  of  the  R.  Martin  Sugar  Company,  Limited, 
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across  Bayou  Teche  at  Rnth  Plantation,  St. Martin  Pariah,  La.,  (88)  bridges  of 
the  Southern  Pacific  Railroad  Company  across  Pacheco,  Alhambra,  and  Cordelia 
sloughs,  Cal. ,  (84)  bridge  of  the  Calumet  Western  Railway  Company  across  Calu- 
met River  near  C^cago,  111.,  (85)  bridge  of  King  William  County,  Va.,  across 
Pamunkey  River  at  New  Castle  Perry,  632;  (36)  bridge  of  King  County,  Wash. , 
across  White  River  near  Orillia,  (37)  bridge  of  the  Lockport  Bridge  Stock  Com- 
pany across  Bayou  Lafourche  at  Lockport,  La.,  (88)  bridge  of  the  Rapid  Railway 
Company  across  Belle  River  at  Marine  Ci^,Micb.,  fSO)  bridge  of  the  Rapid  Rail- 
way Company  across  Pine  River  at  St.  Clair,  Mick,  (40)  bridge  of  Tuscaloosa 
County,  Ala.,  across  Warrior  River  at  Fosters  Perry ,  (41  )bridge  of  Colusa  County, 
Cal.,  across  Sacramento  River  at  Colusa,  (42)  bridge  of  the  Jacksonville,  Tampa 
and  Key  West  Railway  Company  across  Rice  Creek,  Florida,  (48)  bridge  of  the  De- 
troit and  Northern  Railway  Company  across  Belle  River  at  Marine  City,  Mich., 
(44)  bridge  of  Stanislaus  and  Merced  counties.  Cal.,  across  San  Joaquin  River  at 
Hills  Ferry,  (45)  bridge  of  the  Richmond,  Petersburg  and  Carolina  Railroad 
Company  across  James  River  at  Richmond,  Va. ,  (46)  bridge  of  Morgan's  Lou- 
isiana and  Texas  Railroad  and  Steamship  Company  across  Bayou  Lafourche 
La.,  (47)  bridge  of  the  Chicago,  Indianapolis  and  Louisville  Railway  Company 
across  Calumet  River  at  Hammond,  Ind. ,  (48)  bridge  of  the  South  Bound  Railroad 
Company  across  Congaree  River  near  Columbia,  S.  C,  (49)  bridge  of  the  Streator 
and  Clinton  Railroad  Company  across  Illinois  River  near  Marquette,  111.,  (50) 
bridge  of  the  city  of  Boston,  Mass.,  across  Mystic  River  (Maiden  Bridge),  (51) 
bridge  of  Newcastle  County,  Del.,  across  Brandy  wine  River  at  Wilmington,  628. 
AlteratUma.—'W  Bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad 
Company  across  Sakonnet  River  at  Tiverton,  R.  L,  (2)  bridge  of  the  Charleston 
and  Western  Carolina  Railroad  Company  across  Savannah  River  near  Augusta, 
Ga.,  (8)  bridge  of  the  Chicago  and  West  Michigan  Railway  Company  across 
Kalamazoo  River  at  New  Richmond,  Mich.,  (4)  bridge  of  Anne  Arundel  County, 
Md.,  across  Stone  House  Cove,  Curtis  Bay,  624. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridges  of  Tyrrell  County,  N.  C,  across  Scuppemong  River,  (2)  bridge  of 
Charleston  and  Colleton  counties.  S.  C,  across  Rantowles  Creek,  (8)  bridge  of 
the  Charleston  and  Western  Carolina  Railway  Company  across  Savannah  River 
near  Augusta.  Ga. ,  (4 )  bridge  of  the  Jacksonville  and  Atlantic  Railway  Conminy 
across  Pablo  (>eek,  Florida.  (5)  bridge  of  the  Jacksonville,  Mayport  and  Pablo 
Railway  Company  across  Pablo  Creek,  Florida,  (6)  bridge  of  Duval  County,  Fla., 
across  Pablo  Creek.  (7)  bridge  of  the  Chicago  and  West  Michigan  Railway  Com- 
pany across  Kalamazoo  River  at  New  Richmond,  Mich.,  625;  (8)  bridge  of  Anne 
Arundel  County,  Md.,  across  Stone  House  Cove,  Curtis  Bay,  626. 

BRIDGES  AT  WASHINGTON,  D.  C. 

In  the  charge  op  Lieut.  Col.  Chas.  J.  Allen,  Corps  op  Engineers— 

Repair  of  the  Aqueduct  Bridge  across  Potomac  River,  626;  memorial  bridge,  6»7, 

MAINTENANCE   AND   REPAIR   OF  WASHINGTON   AQUEDUCT,  AND 
"^  ^CREAQlNOt  AND  INVESTIGATING  THE  ^ATER 

SUPPLY  OF  WASHINGTON,  D.  C. 

In  the  charge  op  Lieut.  Col.  A.  M.  Miller,  Corps  of  Engineers,  and  Ma j. 
Theo.  a.  Bingham,  Corps  of  Engineers,  Colonel,  U.  S.  A.— 

Washington  Aqueduct,  627;  increasing  and  investigating  the  water  supply  of 
Washington,  D.C.,  629,681. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT, 
DISTRICT  OF  COLUMBIA. 

In  the  charge  op  Col.  Theo.  A,  Bingham,  U.  S.  Army. 632 

NORTHERN  AND  NORTHWESTERN  LAKES 688 

YELLOWSTONE  NATIONAL  PARK,  INCLUDING  THE  CONSTRUCTION, 
REPAIR,  AND  MAINTENANCE  OF  ROADS  AND  BRIDGES. 

In  the  charge  op  Oapt.  Hiram  M.  Chittenden,  Corps  op  Engineers...  687 
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APPENDIX  No.  4. 

FORTIFICATIONS,  FISCAL  YEAR  1898-99. 

(A)  Coasts  op  Mainb  and  New  Hampshibb.    (In  the  charge  of  Majs.  R.  L. 

Hozie  and  S.  W.  Roessler,  Corps  of  Engineers.) — 685. 
(B>  Boston  Harbor,  Mass*    (In  the  charge  of  Cols.  Chaa.  R.  Snter  and  S.  M. 

Mansfield,  Corns  of  Engineers.)— 709. 

(C)  Southeast  Coast  of  Massachusetts  and  Rhode  Island  at  New  Bedford, 
Mass..  and  Newport,  R.  I.  (In  the  charge  of  Maj.  D.  W.  Lockwood,  Coi-ps  of 
Engineers.)— 724. 

(D)  Eastern  Entrance  to  Long  Island  Sound  and  Coast  of  Connecticut. 
(In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers. )— 747. 

{£)  New  York,  N.  Y.  (In  the  charge  of  Majs.  H.  M.  Adams  and  John  G.  D. 
Knight,  Corps  of  Engineers.)— 762. 

(F)  Delaware  River.  N.  J.,  Pa.,  and  Deu  (Inthecharge  of  Lient.  Col.  C.  W. 
Raymond,  Corps  of  Engineers.)— 782. 

(G)  Baltimore,  Md.  (In  the  charge  of  CoL  Peter  C.  Hains  and  Lieut.  Charles 
W.  Kntz,  Corps  of  Engineers.)— 805. 

(H)  Washington,  D.  C.    (In  the  charge  of  Lieat  Col.  Chas.  J.  Allen,  Corps  of 

En^pneers. )— 822. 
(I)  Hampton  Roads,  Va.    (In  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  of 

Engineers. )— 884. 
(J)  Coast  of  North  Carolina.     (In  the  charge  of  Capts.  W.  E.  Craighill  and 

B.  W.  Van  C.  Lncas,  Ck)rps  of  Engineers. )— 845. 
(K)  Coast  of  South  Carolina.    (In  the  charge  of  Maj.  E.  H.  Rnffner,  Corps  of 

Engineers.)— 859. 
(L)  Coast  of  Georgia.    (In  the  charge  of  Capt.  Cassins  E.  Gillette,  Corps  of 

Engineers. ) — 870. 
(M)  Cumberland  Sound,  Ga.  and  Fla.,  East  Coast  of  Florida,  and  Key 

West,  Fla.     (In  the  charge  of  Lient  Col.  W.  H.  H.  Benyanrd  and  Capts.  Cas- 

sins  S.  Gillette  and  C.  H«  McEinstry,  Corps  of  Engineers.)— 886. 
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(N)  Tampa  Bay,  Pla.    (lii  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyanrd  and 

Capt.  Henry  Jervey,  Corps  of  Engineers.)— 899. 
(O)  FENSACOLA,  Fla.    (In  the  charge  of  Maj.  F.  A.  Mahan  and  Capt  C.  A.  F. 

Flagler,  Corps  of  Engineers.)— 914. 
(P)  Mobile  and  Mississippi  Sound.    (In  the  charge  of  Maj.  Wm.  T.  Bossell, 

Corps  of  Engineers.)— 924. 
(O)  ^Bw  Orleans,  La.,  and  Sabine  Pass,  Tex.    (In  the  charge  of  Maj.  James 

B.  Qninn,  Corps  of  Engineers.)— 934. 
(R)  Qalveston,  Tex.    (In  the  charge  of  Maj.  James  B.  Qninu  and  Capt  C.  8. 

Rich6,  Corps  of  Engineers.)— 951. 
(S)  Lake  Ports.     (In  the  charge  of  Col .  J.  W.  Barlow,  Lient  Cols.  G.  J.  Lydecker 

and  A.  M.  Miller,  Maj.  Thomas  W.  Symons,  and  Capt.  Qraham  D.  Fitch,  Corps 

of  Engineers.)— 974. 
(T)  San  Dieqo,  Cal.    (In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis  and  Capt 

James  J.  Meyler,  Corps  of  Engineers.)- 975. 
(U)  San  Francisco,  Cal.    (In  the  charge  of  Cols.  Chas.  R.  Snter  and  S.  M. 

Mansfield  and  Majs.  W.  H.  Heaer  and  Chas.  E.  L.  B.  Davis,  Corps  of  Engi- 
neers.)—980. 
(V)  Mouth  of  Columbia  River,  Oreo,  and  Wash.     (In  the  charge  of  Maj. 

W.  L.  Fisk,  Corps  of  Engineers.)— 993. 
(W)  Puoet  Sound,  Wash.     (In  the  charge  of  Capt.  Harry  Taylor  and  Lient. 

Meriwether  L.  Walker,  Corps  of  Engineers.)- 1005. 


RIVERS  AND  HARBORS. 

APPENDIX  A. 
REPORT  OF  MAJ.  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

Improvements.— Lnbec Channel,  Me.,  1018;  MoosabecBar,  Me.,  1019;  Narragnagos 
River,  Me.,  1021;  breakwater  from  Monnt  £>e8ert  to  Porcnpine  Island,  Bar  Har- 
bor, Me.,  1022;  harbor  at  Sullivan  Falls,  Me.,  1023;  Union  River,  Me..  1024;  Baga- 
dnceRiver.Me.,1031;  Penobscot  River,  Me.,  1032;  harbor  at  Rockland,  Me.,  1034; 
Carvers  Harbor,  Vinalhaven,  Me.,  1037;  Georges  River,  Me.,  1088;  Kennebec 
River,  Me.,  1039;  Sasanoa  River.  Me.,  1040;  Portland  Harbor,  Me.,  1041;  Saco 
River,  Me.,  1048;  harbor  at  Cape  Porpoise,  Me.,  1045;  Cocheco  River,  N.  H.,  1046; 
harbor  of  refuge  at  Little  Harbor,  N.  H. ,  1047 :  Exeter  River,  N.  H.,  1048;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1049. 

Survey.— Cape  Porpoise  Harbor,  Me.,  1050. 

APPENDIX  B. 

REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Improvements.— Newburyport  Harbor,  Mass.,  1058;  Merrimac  River,  Mass.,  1060; 
Powow  River.  Mass.,  1001;  Essex  River,  Mass.,  1063;  harbor  of  refuge,  Sandy 
Bay,  Cape  Ann,  Mass.,  1064;  harbor  at  Gloucester,  Mass.,  1066;  harbor  at  Man- 
chester, Mass.,  1068;  sea  wall  at  Marblehead,  Mass.,  1069;  harbor  at  Lynn, 
Mass.,  1070;  Mystic  and  Maiden  rivers.  Mass.,  1071;  Mystic  River,  Mass.,  below 
mouth  of  Island  End  River,  1073;  harbor  at  Boston,  Mass.,  1074;  Town  River, 
Mass.,  1080;  Weymouth  River,  Mass.,  1081;  harbor  at  Scituate,  Mass.,  1083; 
Duxbury  Harbor,  Mass.,  1085;  harbor  at  Plymouth,  Mass.,  1086;  harbor  at 
Provincetown,  Mass.,  1090;  harbor  at  Chatham,  Mass.,  1093;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1094. 

Survey.— Mystic  River,  Boston,  Mass.,  1096. 

Harbor  Lines.— Charles  River,  around  United  States  navy-yard,  at  Boston, 
Mass.,  1098;  Charles  River,  at  Cambridge  and  Boston,  Mass.,  1100. 

APPENDIX  C. 
REPORT  OF  MAJ.  D.  W.  LOCKWOOD.  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refuge  at  Hyannis,  Mass.,  1104;  harbor  of  refuge  at 
Nantucket,  Mass.,  1106;  Vineyard  Haven  Harbor,  Mass.,  1109;  Woods  Hole 
Channel,  Mass.,  1111;  New  Bedford  Harbor,  Mass.,  1114;  Canapitsit  Channel, 
Mass.,  1117;  Taunton  River,  Mass.,  1118;  Sakonnet  River,  R.  L,  1120:  Sakonnet 
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Point  Harbor,  R.  L,  1122;  Pawtncket  River,  R.  I.,  1123;  Providence  River  and 
Narragansett  Bay,  R.  L,  1125;  Green  Jacket  Shoal,  Providence  River,  R.  L, 
1127;  Wickford  Harbor,  R.  I.,  1129;  Fall  River  Harbor,  Mass.,  1130;  Newport 
Harbor,  R.  I.,  1132:  harbor  of  refnge  at  Point  Jndith,  R.  I.,  1135;  entrance  to 
Point  Judith  Pond,  R.  I.,  1188;  harbor  of  refnge  at  Block  Island,  R.  I.,  1130; 
Great  Salt  Pond,  Block  Island,  R.  I.,  1141;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1144. 
Harbor  Lines.— Narragansett  Bay  on  the  eastern  shore  of  Conanicut  Island,  at 
Jamestown,  R.  L,  1146. 

APPENDIX  D. 
REPORT  OF  MAJ.  SBilTH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Impbovbments. — Pawcatuck  River,  R.  I.  and  Conn.,  1149;  harbor  of  refuge  at 
Stonington,  Conn.,  1152;  Mystic  River,  Conn.,  1153;  Thames  River,  Conn.,  1155; 
Connecticut  River  below  Hartford,  Conn.,  1158;  harbor  of  refuge  at  Duck  Island, 
Conn.,  1161 ;  New  Haven  Harbor,  Conn. ,  1162;  breakwaters  at  New  Haven,  Conn., 
1165;  Housatouic  River,  Conn.,  1166;  Bridgeport  Harbor,  Conn.,  1168;  Saugatuck 
River  and  Westport  Harbor,  Conn.,  1177;  Norwalk  Harbor.  Conn.,  1178;  Five- 
mile  River  Harbor,  Conn.,  1180;  Stamford  Harbor,  Conn.,  1182;  harbor  at  Coscob 
and  Mianus  River,  Conn.,  1184;  Greenwich  Harbor,  Conn.,  1186. 

Survey. — Bridgeport  Harbor,  Conn.,  1187. 

Harbor  Lines.— Thames  River  at  New  London,  Conn.,  1189;  Bridgeport  Harbor, 
CoasL,  1193;  Norwalk  Harbor,  Conn.,  1202. 

PART    II. 

APPENDIX  E. 
REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Imrovements.— Port  Chester  Harbor,  N.  Y.,  1208;  Mamaroneck  Harbor,  N.  Y., 
1210;  Larchmont  Harbor,  N.  Y.,  1213;  East  Chester  Creek.  N.  Y.,  1215;  Bronx 
River.  N.  Y.,  1217;  Mattituck  Harbor,  N.  Y.,  1219;  Port  Jefferson  Harbor,  N.  Y., 
1220;  Huntington  Harbor,  N.  Y.,  1223;  Gleucove  Harbor,  N.  Y.,  1225;  Flushing 
Bay,  N.  Y.,  1227;  East  River  and  Hell  Gate,  N.  Y.,  1229;  Harlem  River,  N.  Y., 
1282;  Newtown  Creek,  N.  Y.,  1239;  Wallabout  Channel,  N.  Y.,  1242;  Canarsie 
Bay,  N.  Y.,  1245;  Browns  Creek,  Sayville,  Long  Island,  N.  Y.,  1247;  Patchogue 
River.  N.  Y.,  1249;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation.  1251. 

Survey.— Wallabout  Channel,  N.  Y.,  1251. 

Ha&bob  Lines.— East  River  at  Rikers  Island,  N.  Y.,  1254;  East  River  at  Oak 
Point,  New  York,  N.  Y.,  1255;  East  River,  between  East  Twenty-third  and 
East  Twenty-fourth  streets,  New  York,  N.  Y.,  1258. 

APPENDIX  F. 
REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Ikprovemsnts.— New  York  Harbor,  N.  Y,  1261;  Bay  Ridge  Channel,  the  trian- 
gular area  between  Bay  Ridge  and  Red  Hook  channels,  and  Red  Hook  and  But- 
termilk channels.  New  York  Harbor,  1266;  Gowanus  Creek  Channel,  N.  Y., 
1274;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1276. 

BuBVST.— East  Channel,  New  York  Harbor,  from  the  Narrows  to  the  sea,  1279. 

APPENDIX  G. 

REPORT  OF  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERa 

iMPROVEifBNTB.— Harbor  at  Burlington.  Vt.,  1289;  Otter  Creek,  Vt.,  1291;  Nar- 
rows of  Lake  Champlaln,  N.  Y.  and  Vt.,  1292;  Hudson  River,  N.  Y.,  1293;  har- 
bor at  Saugerties,  N.  Y.,  1299;  harbor  at  Rondout,  N,  Y.,  1300;  harbor  at  Peeks- 
kill,  N.  Y.,  1301;  Passaic  River,  N.  J.,  1303;  channel  between  Staten  Island  and 
New  Jersey,  1304;  Elizabeth  River,  N.  J.,  1305;  Raritan  River,  N.  J.  1306; 
South  River,  N.  J.,  1307;  Raritan  Bay,  N.  J.,  1308;  Matawan  Creek,  N.  J.,  1309; 
harbor  at  Keyport,  N.  J.,  1310;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  1312; 
Shrewsbory  River,  N.  J.,  1318;  Manasquan  River.  N.  J.,  1314;  removing 
•unken  vessels  or  craft  obstructing  or  endangering  navigation,  1815. 
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APPENDIX  H. 
REPORT  OP  LIEDT.  COL.  0.  W.  RAYMOND,  CORPS  OP  ENOINBERS. 

Improvbmsnts.— Delaware  River,  N.  J.  and  Pa.,  1817;  harbor  between  Philadel- 

Shia,  Pa.,  and  Camden,  N.  J.,  1328:  Schnylkill  River,  Pa.,  1339;  ice  harbor  at 
[arcnshook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1344;  Delaware 
Breakwater,  Del.,  1345;  harbor  of  refnge,  Delaware  Bay,  Del.,  1354;  Rancocas 
River,  N.  J.,  1356;  AUoway  Creek,  N.  J.,  1358:  Cooper  Creek,  N.  J.,  1360;  Goshen 
Creek,  N.  J.,  1362;  Mantna  Creek,  N.  J.,  1364;  removing  sunken  vessels  or  craft 
obstmcting  or  endangering  navigation,  1867. 

APPENDIX  I. 

REPORT  OP  WM.   P.  SMITH,   UNITBD  STATES  AGENT,  MAJOR   OP 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

Improvements.-- Wilmington  Harbor,  Del..  1869;  Appoqninimink  River,  DeL, 
1374;  Smyrna  River,  Del.,  1376;  Murderkill  River,  Del.,  1378;  Mispillion  River, 
Del.,  1370;  Broadkiln  River,  Del.,  1380;  inland  waterway  from  Cbincoteagne  Bay, 
Ya.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1381;  Snsonehanna  River,  above 
and  below  Havre  de  Grace,  Md.,  1382;  Chester  River,  Md.,  from  Crnmpton  to 
Jones  Landing,  1383;  Choptank  River,  Md.,  1384;  La  Trappe  River,  Md.,  1386; 
Warwick  River,  Md.,  1387;  Broad  Creek  River,  Del.,  1389;  Nanticoke  River, 
Del.  and  Md.,  1391;  Wicomico  River.  Md.,  1392;  Manokin  River,  Md.,  1394; 
Pocomoke  River,  Md.,  below  Snow  Hill,  1395;  Qneenstown  Harbor,  Md.,  Rock- 
hall  Harbor  and  inner  harbor,  at  Rockhall,  Md.,  1397;  removing  sunken  vessels 
or  craft  obstracting  or  endangering  navigation,  1398. 

Harbor  Lines.— Annemessex  River,  at  Crisfield,  Md.,  1899. 

APPENDIX  J. 
REPORT  OF  COL.  PETER  0.  HAINS,  CORPS  OF  ENGINEBRa 

Improvbmbnts.— Patapsco  River  and  channel  to  Baltimore,  Md.,  1405;  channel  to 
Cnrtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1409;  harbor  of  south- 
west Baltimore  (Spring  Garden) ,  Md. ,  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1410. 

Harbor  Lines.— Patapsco  River,  at  Sparrows  Point,  Md.,  1410. 

APPENDIX  K. 
REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OP  ENGINEERS. 

Improvbments.— Potomac  River  at  Washington,  D.  C,  1413;  Potomac  River  below 
Washington,  D.  C,  1419;  Occoquan  Creek,  Va.,  1421;  Aquia  Creek,  Vs.,  Nomini 
Creek,  Va.,  1423;  Lower  Machodoc  Creek,  Va.,  1424;  Rappahannock  River.  Va., 
1425;  XJrbanaCreek,  Va.,1428;  harbor  at  Milford  Haven,  Va.,  1429;  York  River, 
Va.,  1431;  Mattaponi  River,  Va.,  1433;  Pamunkey  River,  Va.,  1435;  James  River, 
Va..  1436;  protection  of  Jamestown  Island,  Va.,  1440;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1442. 

Survey.— Anacostia  River,  D.  C,  1443. 

Harbor  Lines.— Potomac  River  at  Washington,  D.  C,  1468. 

APPENDIX  L. 
REPORT  OF  MAJ.  THOS.  L.  CASEY,  CORPS  OP  ENGINEERS. 

Improvements. — Harbor  at  Norfolk  and  its  approaches,  Va.,  1471;  Elizabeth 
River,  Va.,  1473;  Western  Branch  of  Elizabeth  River,  Va.,  1474;  Nansemond 
River,  Va.,  1475;  Appomattox  River,  Va.,  1476;  harbor  at  Cape  Charles  City, 
Va.,  1478;  Nandua  Creek,  Va.,  1479;  inland  water  route  from  Norfolk,  Va.,tothe 
sounds  of  North  Carolina,  1480;  inland  water  route  from  Norfolk,  Va.,  to  Albe- 
marle Sound,  N.  C,  through  Currituck  Sound,  1481;  Edenton  Bay,  N.  C,  1482; 
Roanoke  River,  N.  C,  1483;  Pas€[uotank  River,  N.  C.,  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1484. 

Survey.— Deep  Creek  Branch,  Elizabeth  Kiver,  Va.,  148(li 
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APPENDIX  M. 

REPORT  OF  CAPT.  B.  W.  VAN  0.  LUCAS,  CORPS  OP  ENQINBBRS. 

iMPBOTracENTS.— Ocracoke  Inlet,  N.  C,  1487;  Pishing  Creek,  N.  C,  1489;  Pamlico 
and  Tar  rivers,  N.C.,  1490;  ContentniaCreek,N.C.,l492;  Trent  River,N.C.,  1493; 
Nense  River,  N.  C,  1495;  inland  waterway  between  Newborn  and  Beanfort, 
N.  C,  via  Clnbfoot,  Harlowe,  and  Newport  rivers,  1497;  harbor  at  Beanfort, 
N.  C,  1498;  inland  waterway  between  Beanfort  Harbor  and  New  River,  N.  C, 
1499;  New  River,  N.  C  1501;  Black  River,  N.  C,  1502;  Northeast  (Cape  Fear) 
River,  N.  C,  1504;  Cape  Pear  River  above  Wilmington,  N.  C,  1605;  Cape  Pear 
River  at  and  below  Wilmington,  N.  C,  1507;  Town  Creek,  Brnnswick  Connty, 
N.  C,  1515;  removing  snnken  vessels  or  craft  obstrncting  or  endangering  navi- 
gation, 1516. 

APPENDIX  N. 

REPORT  OP  MAJ.  B.  H.  RUPPNBR,  CORPS  OP  BNGINEERa 

Impbovbmbnts.— Waccamaw  River,  N.  0.  and  S.  C,  1517;  Little  Pedee  River, 
8.  C,  1521;  Qreat  Pedee  River.  S.  C,  1523;  Georgetown  Harbor,  S.  C,  1526; 
Winyah  Bay.  a  C,  1527;  Santee  River.  S.  C,  1532;  Wateree  River.  S.  C,  1536; 
Congaree  River,  S.  C,  1539;  Congaree  River,  S.  C,  from  G^rvais  Street  Bridge, 
Colnmbia,  to  Granby,  harbor  at  Charleston,  including  Snllivan  Island  and  Mount 
Pleasant  shore,  a  C,  1542;  Wappoo  Cut,  S.  C,  1546;  Beaufort  River.  S.  C, 
1548;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1550. 

SuBVKT.—Entranoe  to  Charleston  Harbor,  a  C,  1551. 

APPENDIX  O. 

REPORT  OP  CAPT.  CASSIUS  B.  GILLETTE,  CORPS  OP  ENGINEERS. 

Improtbmbnts.— Savannah  Eburbor,  G^.,  1559;  Savannah  River  between  Augusta 
and  Savannah,  Ga.,  1567;  Savannah  River  above  Augusta,  Gki.,  1571;  Doboy  Bar, 
Ga.,  1573;  Darien  Harbor,  Ga.,  1574;  Altamaha  River,  Ga.,  1578;  Oconee  River, 
Qa.,  1580;  Ocmnlgee  River,  Ga.,  1582;  Brnnswick  Harbor,  Ga.,  1585;  inside 
water  route  between  Sayannah,  Ga.,  and  Pemandina,  Pla.,  1590;  removing 
sonken  vessels  or  craft  obstructing  or  endangering  navigation,  1592. 

APPENDIX  P. 
REPORT  OP  CAPT.  C.  H.  MoKINSTRY,  CORPS  OP  ENGINEERa 

Imfsoyiements.— Cumberland  Sound,  Ga.  and  Pla..  1593;  St.  Johns  River,  Pla., 
from  Jacksonville  to  fhe  ocean,  1597;  St.  Johns  River  at  Orange  Mills  Plats, 
Fla.,  1600;  Volusia  Bar,  Pla.,  1602;  Ocklawaha  River,  Pla.,  1603;  St.  Augustine 
Harbor,  Pla.,  1607;  Indian  River,  Pla.,  1608;  harbor  at  Key  West,  Pla.,  and 
entrance  thereto,  1610;  removing  the  water  hyacinth  from  Plorida  waters,  1612; 
dredge  for  river  and  harbor  improvements,  Fla. ,  1613. 

SuBTBT. — Removing  water  hyacinths  from  navigable  waters  of  Plorida  and 
Louisiana,  1618. 

APPENDIX  Q. 

REPORT  OP  CAPT.  HENRY  JERVEY.  CORPS  OP  ENGINEERS. 

Improvbmbnts.— Caloosahatchee  River,  Pla.,  1625;  Charlotte  Harbor  and  Pease 
Creek.  Pla.,  1626;  Sarasota  Bay,  Pla.,  1629;  Manatee  River.  Fla.,  1630;  Tampa 
Bay,  Fla.,  1682;  Hillsboro  Bay,  Pla..  1635;  Anclote  River,  Fla.,  Withlacoochee 
River,  Fla.,  1638:  Suwanee  River,  Pla.,  1639. 

SuBVEY.— Tampa  Bay,  Pla.,  from  Port  Tampa  to  mouth  of  bay,  in  Gulf  of 
Mexico,  1640. 

HARBOR  Links.— Hillsboro  River  at  Tampa,  Fla.,  1643. 
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APPENDIX  R. 
REPORT  OP  CAPT.  C.  A.  F.  FLAGLER,  CORPS  OF  ENGINEERS. 

Improvements.— Carrabelle  Bar  and  Harbor,  Fla.,  1647;  Apalachicola  Bay,  FUl, 
1649;  Apalachicola  River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  1658; 
upper  Cnipola  River,  Fla.,  from  Marianna  to  its  month,  1655;  Flint  River,  Ga., 
1657;  Chattahoochee  River,  Ga.  and  Ala.,  1660;  Choctawhatchee  River,  Fla.  and 
Ala.,  1604;  La  Grange  Bayou,  Fla.,  including  Holmes  River,  from  Vernon  to 
its  mouth,  1666;  Pensacola  Harbor,  Fla.,  1668;  Blackwater  River,  Fla.,  1678; 
Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1674;  Alabama  River,  Aia.,  1676; 
Coosa  River,  Ga.  and  Ala.,  1682;  operating  and  care  of  canals  and  other  worlra 
of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1692. 

APPENDIX  S. 
REPORT  OF  MAJ.  WM.  T.  ROSSELL.  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Mobile,  Ala.,  1696;  Black  Warrior  River,  Ala.,  from 
Tuscaloosa  to  Daniels  Creek,  1702;  operating  and  care  of  locks  and  dams  on 
Black  Warrior  River,  Ala.,  1703;  Warrior  and Tombigbee  rivers,  Ala.  and  Miss., 
1707;  Noxubee  River,  Miss.,  1716;  Pascagoula  River,  Miss.,  1717;  Pascagonla 
River  and  Horn  Island  Harbor,  Miss. ,  1718;  Chickasahay  River,  Miss.,  1720;  Loaf 
River,  Miss..  1721;  channel  from  Gulfport  to  Ship  Island  Harbor,  Miss.,  1723- 
Ship  Island  Pass,  Miss.,  1723;  Pearl  River  at  its  mouth,  Miss.,  1724;  Pearl  River 
below  Jackson,  Miss.,  1725;  Pearl  River  between  Carthage  and  Jackson,  Miss., 
1727;  Pearl  River  between  Edinbur^  and  Carthage,  Miss.,  1728;  Bogue  Chitto, 
La.,  1729;  canal  between  Warrior  River  and  Five-mile  Creek,  Ala.,  1730;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1783. 

Surveys.— Horn  Island  Pass  and  Harbor,  Miss..  1784;  channel  through  Ship 
Island  Pass,  and  from  Ship  Island  Harbor  to  Gulfport  and  to  Bilozi,  Mias.,  1787. 

APPENDIX  T. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1815. 

APPENDIX  U. 
REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

lMPRoyEMENTS.~Chefuncte  River  and  Bogue  Falia,  La.,  1838;  Tickfaw  River  and 
its  tributaries,  La.,  1835;  Amite  River  and  Bayou  Manchac,  La.,  1837;  closing 
crevasse  in  Pass  a  Loutre,  Missississippi  River,  1839;  improvement  of  the  outlet 
of  the  Mississippi  River  at  Pass  a  Loutre,  1841';  Bayou  Lafourche,  La.,  1842; 
Bayou  Plaquemme,  Grand  River,  and  Pigeon  bayous.  La.,  1844;  Bayou  Cour- 
tableau,  La.,  1847;  Bayou  Teche,  La.,  1848;  channel,  bay,  and  passes  of  Bayou 
Vermilion,  La.,  1850;  Mermentau  River  and  tributaries.  La.,  1851;  mouth  and 
passes  of  Calcasieu  River,  La.,  1853;  Johnsons  Bayou,  La.,  removing  water  hya- 
cinths from  Louisiana  waters,  1855;  mouths  of  iSabine  and  Neches  rivers,  Tex. 
1856;  Sabine  River,  Tex.,  1857;  harbor  at  Sabine  Pass,  Tex.,  1858;  Homochitto, 
River,  Miss.,  1862. 

SUBVBT.— Southwest  Pass,  Mississippi  River,  1863. 

APPENDIX  V. 
REPORT  OF  CAPT.  C.  8.  RICHfi,  CORPS  OF  ENGINEERS. 

Improvements.— Galveston  Harbor,  Tex.,  1953;  ship  channel  in  Galveston  Bay, 
Tex.,  1961;  channel  from  Galveston  Harbor  to  Texas  City,  Tex.,  1963;  Galveston 
ship  channel  and  Buffalo  Bayou,  Tex.  ,1964;  operating  and  care  of  Morgan  Canal, 
Tex.,  Trinity  River,  Tex.,  1965;  Buffalo  Bayou,  Tex.,  1967;  channel  in  West  Gal- 
veston Bay,  Tex.,  1968;  mouth  of  Brazos  River,  Tex.,  1969;  Brazos  River  between 
Velasco  and  Richmond,  West  Galveston  Bay  channel.  Double  Bayou,  and  mouths 
of  adjacent  streams,  Tex.,  Brazos  River,  Tex.,  1970;  Aransas  Pass,  Tex.,  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1972. 

Surveys. —Aransas  Pass  and  Harbor,  Tex.,  1973;  mouth  of  Brazos  River,  near 
Velasco,  Tex.,  1976. 
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APPENDIX  W. 

REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Impboyembnts.— Red  River,  La.,  Ark.,  aud  Ind.  T.,  1970;  Red  River  above  Fulton, 
Ark. ,  1 991 ;  Cypress  Bayou,  Tex.  and  La. ,  1992 ;  Ouachita  and  Black  rivers.  Ark.  and 
La.,  1994;  Bayou  Bartholomew,  La.  and  Ark.,  2000;  Boeuf  River,  La.,  2002;  Ten- 
sas River  and  Bayou  Magon,  La.,  2006;  Tazoo  River,  Miss.,  2009:  mouth  of 
Tazoo  River  and  harbor  at  Vicksburg,  Miss.,  2015;  Tallahatchie  River,  Miss., 
2020;  Big  Sunflower  River,  Miss.,  2022;  water  gauges  on  the  Mississippi  River 
and  its  principal  tributaries,  2025. 

APPENDIX  X. 

REPORT  OF  LIEUT.  ROBERT  McGREQOR,  CORPS  OF  ENaiNEBRa 

Impbovements.— Removing  obstruction  in  Arkansas  River,  Ark.  and  Kans.,  2081; 
Arkansas  River,  Ark.,  2083;  White  River,  Ark.,  2035;  Buffalo  Fork  of  White 
River,  Ark.,  2037;  Upper  White  River,  Ark..  2038;  Cache  River,  Ark.,  2089; 
Black  River,  Ark.  and  Mo.,  2040;  Current  River,  Ark.  and  Mo.,  2042;  St  Frauds 
River,  Axk.,  2043;  St  Francis  River,  Mo.,  204& 

PART   III. 

APPENDIX  T. 

REPORT  OF  CAPT.  EDW.  BURR,  CORPS  OF  ENGINEERS. 

bcPBOVSMENTS.— Removing  snags  and  wrecks  from  the  Mississippi  River  below 
the  month  of  the  Missouri  River,  2047;  Mississippi  River  between  Ohio  and 
Missouri  Rivers.  2058;  harbor  at  St.  Louis,  Mo.,  2087;  to  prevent  the  Mississippi 
River  from  breaking  through  into  Cache  River  at  Beechndge,  above  Cairo,  IlL, 
2088. 

APPENDIX  Z. 

REPORT  OF  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River,  2091;  Mississippi  Kiverl)etween  mouth  of  Missouri  River  and  St.  Paul, 
2102;  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2160;  opera- 
tion and  care  of  Gkdena  River  improvement,  111.,  2168;  harbor  at  La  Crosse, 
Wis.,  2171. 

APPENDIX  A  A. 

REPORT  OF  MAJ.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improtbments.— Mississippi  River,  between  St.  Paul  and  Minneapolis,  Minn., 
2178;  construction  of  reservoirs  at  head  waters  of  Mississippi  River,  2182;  oper- 
ating and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  2190;  Chippewa 
River,  including  yellow  banks.  Wis.,  3195;  St.  Croix  River,  Wis.  and  Minn., 
2197;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn,  and  N.  Dak., 
2200;  bar  at  mouth  of  Warroad  River,  Minn.,  2204;  gauging  Mississippi  River 
at  or  near  St.  Paul,  Minn.,  2205. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River  between  Stubbs  Ferry,  Mont.,  and  lower  limits 
of  Sioux  City,  Iowa,  2217;  snagging  Upper  Missouri  River,  2229;  Yellowstone 
River,  Mont,  and  N.  Dak.,  2231. 

APPENDIX  C  C. 

REPORT  OF  LIEUT.  COL.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements. —Obion  River,  Tenn.,2283;  Forked  Deer  River,  Tenn.,  2235;  Cum- 
borland  River,  Tenn.  and  Ky.,  2238. 
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APPENDIX  D  D. 
REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OP  ENQINEERa 

Improvements.— Tennessee  River  svstem,  2251:  Tennessee  River,  2252;  operatiner 
and  care  of  Muscle  Shoals  Canal.  Tennessee  River,  22H9;  French  Broad  and 
Little  Pigeon  rivers.  Tenn.,  2300;  Clinch  River,  Tenn.  and  Va.,  2803;  Elk  River, 
Tenn.  and  Ala.,  2306. 

SuBVBY.— Elk  River,  Tenn.  and  Ala.,  2308. 

APPENDIX  E  E. 
REPORT  OF  MAJ.  WM.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Ohio  River,  2311;  operating  snag  boat  on  the  Ohio  River,  2340; 

operating  and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2347; 

movable  dams  in  Ohio  River,  2352. 
Surveys.— Ohio  River,  from  Marietta,  Ohio,  to  Pittsburg,  Pa.,  final  report,  2861; 

Ohio  River  at  Cnllums  Ripple,  below  Cincinnati,  Ohio,  2367. 

APPENDIX  F  F. 
REPORT  OF  MAJ.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERa 

Improvements.— Monongahela  River.  W.  Va.  and  Pa.,  2873,  2375;  operating  and 
care  of  locks  and  dams  on  Monongahela  River,  W.  Va.  and  Pa.,  2376;  harbor  of 
Pittsburg,  Pa.,  2897;  locks  and  dams  at  Herr  Island,  above  head  of  Six-mile 
Island,  and  at  Springdale,  Allegheny  River,  Pa.,  2404;  open-channel  improve- 
ment, Allegheny  River,  Pa.,  2410. 

Survey.— Allegheny  River,  Pa.,  2411. 

Harbor  Line.— Ohio  River  at  Allegheny  City,  Pa.,  2449. 

APPENDIX  6  6. 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

Improvements.— Muskingum  River,  Ohio,  2454;  operating  and  care  of  locks  and 
dams  on  Muskingum  River,  Ohio,  2457;  Little  Kanawha  River,  W.  Va.,  2474; 
operating  and  care  of  lock  and  dam  on  Little  Kanawha  River.  W.  Va.,  2476; 
Great  Kanawha  River,  W.  Va.,  2479;  operating  and  care  of  locks  and  dams  on 
Great  Kanawha  River,  W.  Va.,  2485;  Elk  River,  W.  Va.,  2495;  GauleyRiver, 
W.  Va.,  2496;  New  River,  Va.  and  W.  Va.,  2498:  Guyandotte  River,  W.  Va., 
2499;  Big  Sandy  River,  W.  Va.  and  Ky.,  2501:  operating  and  care  of  lock  and 
dam  in  Big  Sandy  River.  W.  Va.  and  Ky.,  2505;  Tug  Fork  of  Big  Sandy  River, 
W.  Va.  and  Ky.,  2508;  Levisa  Fork  of  Big  Sandy  River,  Ky.,  2511;  Kentucky 
River,  Ky.,  2513;  operating  and  care  of  locks  and  dams  in  Kentucky  River, 
Ky.,  2523. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  Ohio  River  at  Louisville,  Ky.,  2545;  operating  and  oare 
of  Louisville  and  Portland  Canal,  Louisville,  Ky.,  2565;  Wabash  River,  Ind.  and 
HI.,  2577;  operating  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash  River, 
2578;  White  River,  Ind.,  2580;  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,2581; 
Green  River  above  mouth  of  Big  Barren  River,  Ky.  (Lock  No.  5),  2583;  operat- 
ing and  care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky.,2584;  Rough 
River,  Ky.,  2599;  operating  and  care  of  lock  and  dam  in  Rough  River,  Ky., 


APPENDIX  I  I. 
REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Grand  Marais,  Minn.,  2605;  harbor  at  Agate  Bav, 
Minn.,  2608:  harbor  at  Dnluth.Minn.,  and  Superior,  Wis., 2611;  harbor  at  Ash- 
land, Wis.,  2703;  harbor  at  Ontonagon,  Mich.,  2705;  waterway  from  Keweenaw 
Bay  to  Lake  Sui)erior, Mich.,  2707;  harbor  at  Marquette,  Mich.,  2715:  harbor  of 
refuge,  Marquette  Bay,  Mich.,  2718;  harbor  of  refuge.  Grand  Marais,  Mich.,  2719; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2722. 

Harbor  Line.— Portage  Lake  at  Houghton,  Mich.,  2723. 
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PART   IV. 

APPENDIX  J  J. 
REPORT  OP  CAPT.  J.  G,  WARREN,  CORPS  OP  ENGINEBRa 

Improvements.— Menominee  Harbor,  Miob.  and  Wis.,  2726;  Menominee  River, 
Mich,  and  Wis.,  2728;  Ocontx)  Harbor,  Wis.,  2731;  Pensankee  Harbor,  Wis., 
Green  Bay  Harbor,  Wis.,  2734;  Stnrgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  2737;  operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  2743:  harbor  of  refage,  Stnrgeon  Bay  Canal,  Wis.,  2749;  Ahnapee  Har- 
bor, Wis.,  2751;  Kewannee  Harbor,  Wis.,  2754;  Two  Rivers  Harbor,  Wis.,  2756; 
Manitowoc  Harbor,  Wis.,  2759;  Sheboygan  Harbor,  Wis..  2762;  Port  Washing- 
ton Harbor,  Wis.,  2765;  harbor  of  refiige  at  Milwaukee,  Wis.,  2767;  Milwaukee 
Harbor.  Wis.,  2770;  South  Milwaukee  Harbor,  Wis.,  2775;  Racine  Harbor,  Wis., 
2776;  Kenosha  Harbor,  Wis.,  2781;  Waukegan  Harbor,  III.,  2786;  Fox  River, 
Wis.,  2789;  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  2794; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2812. 

Surveys.— Sheboygan  Harbor,  Wis.,  2812;  Racine  Harbor,  Wis.,  2815;  Kenosha 
Harbor,  Wia,2817. 

Harbor  Line.— Fox  River,  at  Oshkosh,  Wis.,  2819. 

APPENDIX  K  K. 
REPORT  OP  MAJ.  W.  L.  MARSHALL,  CORPS  OP  ENGINEERS. 

Improvements.— Chicago  Harbor,  El.,  2821;  Chicago  River,  111.,  2826;  removal  of 
wreck  of  schooner  Jb/in  i2(i5er  from  North  Branch,  Chicago  River,  111.,  2838, 
2866;  Calumet  Harbor,  111.,  2833;  Calumet  River,  111.  and  Ind.,  2838;  niinois 
River,  111.,  2841;  operating  and  care  of  Lagrange  and  Kampsville  Locks,  Illi- 
nois River.  lU.,  and  approaches  thereto,  2849;  Illinois  and  Mississippi  Canal, 
2853;  operating  and  care  of  Illinois  and  Mississippi  Canal  around  rapids  of  Rock 
River  at  Milan,  ill.,  2888. 

Sotivby. — Upper  Illinois  and  Lower  Des  Piaines  rivers.  111.,  2890. 

Harbor  Line.— Calumet  Harbor,  111.,  2891. 

APPENDIX  L  L. 

REPORT  OP  CAPT.  CHESTER  HARDING,  CORPS  OP  ENGINEERS 

Improvements.— Michigan  City  Harbor,  In<L,  2895;  St.  Joseph  Harbor,  Mich., 
2901;  St.  Joseph  River,  Mich.,  2905;  South  Haven  Harbor,  Mich.,  2906;  Sauga- 
tuck  Harbor,  Mich.,  2910;  Kalamazoo  River,  Mich.,  2912;  harbor  at  Holland 
(Black  Lake),  Mich.,  2913;  harbor  at  Grand  Haven,  Mich.,  2917;  Grand  River, 
Mich.,  2920;  Muskegon  Harbor,  Mich.,  2928;  White  Lake  Harbor,  Mich.,  2931; 
Pentwater  Harbor,  Mich.,  2933;  Ludington  Harbor,  Mich.,  2936;  harbor  at 
Manistee,  Mich.,  2939;  harbor  of  refuge.  Portage  Lake,  Manistee  County,  Mich., 
2942:  Frankfort  Harbor,  Mich.,  2944;  harbor  at  Charlevoix,  Mich.,  2946;  harbor 
at  Petoskey.  Mich.,  2949;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  2951. 

APPENDIX  M  M. 

REPORT  OP  LIEUT.  COL.   G.  J.  LYDECKER,  CORPS  OP  ENGINEERS. 

Improvements. — Ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Duluth,  and  Buffalo,  2953;  St.  Marys  River  at  the  falls,  Mich.,  2960; 
St.  Marys  Palls  Canal,  Mich.,  2965;  Hay  Lake  Channel,  St.  Marys  River,  Mich., 
2979;  Cheboygan  Harbor,  Mich.,  2982;  Alpena  Harbor  (Thunder  Bay  River), 
Mich.,  2983;  Saginaw  River,  Mich.,  2985;  Sebewaing  River,  Mich.,  2987;  harbor 
of  refuge,  Sandbeach,  Lake  Huron,  Mich.,  2988;  mouth  of  Black  River,  Mich., 
2992:  Black  River  at  Port  Huron,  Mich.,  2993;  Pine  River,  Mich.,  2995;  BeUe 
River,  Mich.,  2996;  St.  Clair  Flats  Canal,  Mich.,  2998;  operating  and  care  of  St. 
Clair  Flats  Canal,  Mich.,  2999;  Clinton  River,  Mich.,  3001 ;  Detroit  River,  Mich., 
3003;  Rouge  River,  Mich.,  3013;  turning  basin  in  Rouge  River,  Mich.,  3014; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  8015. 
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APPENDIX  N  N. 
REPORT  OF  COL.  JARED  A.  SMITH.  CORPS  OP  ENGINEERS. 

Improvbments.— Monroe  Harbor.  Mich.,  3017;  Toledo  Harbor,  Ohio,  8020 ;  Port 
Clinton  Harbor,  Ohio,  3084;  Sandnsky  Harbor,  Ohio,  8036;  Huron  Harbor,  Ohio. 
3051;  Vermilion  Harbor,  Ohio,  3058;  Black  River  (Lorain)  Harbor,  Ohio,  8055; 
Cleveland  Harbor,  Ohio,  8057;  Fairport  Harbor,  Ohio,  3064 ;  Ashtabula  Harbor, 
Ohio,  3068 ;  Conneaut  Harbor,  Ohio,  3071 ;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  8075. 

Survey.— Cleveland  Harbor,  Ohio.  3075, 

Ha&bob  Lines.— Toledo  Harbor,  Ohio,  8078;  Cleveland  Harbor,  Ohio,  8080. 

APPENDIX  O  O. 
REPORT  OF  MAJ.  THOMAS  W.  SYM0N8,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  8091;  Dunkirk  Harbor,  N.  Y.,  3096;  Buffalo 
Harbor,  N.  Y.,  3101 ;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor. 
N.  Y.,  3114 ;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  3115 ;  Niagara  Hiver 
from  Tonawanda  to  Port  Day,  N.  Y.,3121. 

Harbor  Line.— Outer  harbor  at  Buffalo,  N.  Y., including  West  Seneca,  8123. 

APPENDIX  P  P. 

REPORT  OF  CAPT.  GRAHAM  D.  FITCH,  CORPS  OF  ENQINBERSw 

Improvements.— Wilson  Harbor,  N.  Y.,  8139;  harbor  at  Charlotte,  N.  Y.,  3130: 
harbor  at  Pultneyville,  N.  Y.,  3132;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3133; 
harbor  at  Little  Sodus  Bay,  N.  Y..  3135:  harbor  at  Oswego,  N.  Y.,  3138;  harbor 
at  Cape  Vincent,  N.  Y.,  8145;  shoals  in  the  St.  Lawrence  River,  between  Ogdens- 
burg  and  the  foot  of  Lake  Ontario,  3147;  harbor  at  Ogdensburg,  N.  Y.,  3149. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  JAMES  J.  MEYLER,  CORPS  OF  ENGECiTEERS. 

IMFROVEMENTS.—San  Diego  Harbor.  Cal. ,  8168;  deep-water  harbor  at  San  Pedro 
Bay,  Cal.,  8156;  Wilmington  Harbor,  Cal.,  8158;  San  Luis  Obispo  Harbor,  Gal., 
8159. 

APPENDIX  R  R. 
REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Alviso,  Cal. ,  8161 ;  harbor  at  San  Francisco,  Cal. ,  8163 ; 
Oakland  Harbor,  Cal.,  3163;  San  Joaquin  River,  Cal.,  3166;  Mokelumne  River, 
Cal.,  3168;  Sacramento  and  Feather  rivers,  Cal..  3169;  Napa  River,  Cal.,  3182; 
Petaluma  Creek,  Cal.,  3183;  Humboldt  Harbor  and  Bay,  Cal.,  8185;  removing 
sunken  vessels  or  craft  obstructing  or  endrtngering  navigation,  3188. 

Survey. — San  Joaquin  River  and  Stockton  and  Mormon  channels,  Cal,^  3188. 

Harbor  Lines. —Eastern  shore  of  San  Francisco  Bay,  between  Point  San  Pablo 
and  Oakland,  Cal.,  3194. 

APPENDIX  S  S. 

REPORT  OF  CAPT.  WILLU.M  W.  HARTS,  CORPS  OF  ENGINEERS. 

Improvements.— Port  Orford  Harbor,  Oreg.,  3199;  mouth  of  Coquille  River, 
Oreg.,  8200;  Coquille  River,  Oreg.,  between  Coquille  and  Myrtle  Point,  3203; 
entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3203;  dredging  Coos  Bay,  Oreg.,  3205; 
Coos  River,  Oreg.,  3208;  Umpqua  River,  Oreg.,  3209;  mouth  of  Siuslaw  River, 
Oreg.,  3210;  Alsea  River,  Oreg.,  Yaquina  Bay,  Oreg.,  3212;  examination  of 
Yaquina  Bay,  Oreg.,  3215:  Nestugga  River,  Oreg.,  3216;  Tillamook  Bay  and  Bar. 
Oreg.,  3217;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash..  3319;  Colum- 
bia River  at  Three  mile  Rapids,  and  boat  railway  from  The  Dalles  Rapids  to 
Celilo  Falls.  3221;  canal  at  the  Cascades,  Columbia  River,  Oreg.,  3222;  operating 
and  care  of  canal  and  locks  at  the  Cascades,  Columbia  River,  Oreg.,  3224; 
Columbia  River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River, 
3229;  Clearwater  River,  Idaho,  3231. 
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APPENDIX  T  T. 
REPORT  OP  MAJ.  W.  L.  PISK,  CORPS  OF  ENQINBERa 

Imfboyembnts.— Long  Tom  River,  Oreg.,  3233;  Willamette  River  above  Port- 
land, and  Yamhill  River,  Oreg.,  ^384;  Columbia  and  Lower  Willamette  rivers 
below  Portland,  Oreg.,  3239;  Columbia  River  below  Tongue  Point,  3245:  mouth 
of  Columbia  River,  Oreg.  and  Wash.,  8246;  Clatskanie  River,  Oreg.,  3247; 
Lewis  River,  Wash.,  3248;  Cowlitz  River,  Wash.,  3249;  gauging  waters  of 
Columbia  River,  Oreg.  and  Wash.,  3250. 

Harbor  LmBS.— Willamette  River  at  Albina,  Portland  Harbor,  Oreg.,  8251. 

APPENDIX  U  U. 

REPORT  OP  CAPT.  HARRY  TAYLOR,  CORPS  OP  ENGINEERS. 

Impbovsmknts. — Willapa  River  and  Harbor,  Wash.,  8259 ;  Grays  Harbor  and  bar 
entrance,  Wash.,  3261;  Chehalis  River,  Wash..  3266;  Puget  Sound  and  its  tribu- 
tary waters, Wash., 3267;  harbor  at  Olympia.  Wash.,  3270;  waterway  connecting 
Paget  Sound  with  lakes  Union  and  Washington.  3271:  Everett  Harbor,  Wash., 
8273;  Swinomish  Slough,  Wash.,  3274;  Okanogan  River,  Wash..  3275;  Pend 
Oreille  River,  Wash.,  Kootenai  River.  Idaho,  between  Bonners  Ferry  and  the 
international  boundary  line,  3276;  Kootenai  River,  above  Jennings,  Mont.,  3277; 
Flathead  Riyer,  Mont.,  3280. 

APPENDIX  V  V. 
REPORT  OP  LIEUT.  COMMANDER  J.  C.  FREMONT,  U.  a  NAVY. 
SupsEViaiON  of  the  harbor  of  New  York,  N.  Y.,  328U 

PART  V. 

APPENDIX  W  W. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

G.  L.  GiLLJESPiE,  colonel.  Corps  of  Engineers,  U.  S.  A.,  president;  Amos  Stickney, 
lieutenant-colonel,  Corps  of  Engineers,  U.  S.  A. ;  Thos.  H.  Handbury,  major. 
Corps  of  Engineers,  U.  S.  A.;  Messrs.  Henry  L.  Marindin,  assistant.  United  States 
Coast  and  Geodetic  Survey,  B.  M.  Harrod,  Robert  S.  Taylor,  and  J.  A.  Ocker- 
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APPENDIX  B. 


IMPROVEMENT  OP  BOHSRS  AND  HARBORS  IN  NEW  YORK  ON  LONG 
IfiliiND  SOUND,  ON  THE  SOUTHERN  SHORE  OF  LONG  ISLAND,  AND 
OF  TTART.TCM  AND  EAST  RIVERS,  NEW  YORE. 


REPORT  FOB  THE  FISCAL  TEAS  ENDINa  JUNE  SO,  1899,  WITH  OTHEB 
DOCUMENTS  RELATING  TO  THE  WOBKS,  OFFICERS  IN  CHABGE, 
UEUT.  COL.  W.  H.  H.  BENTAURD  AND  MAJOB  H.  M.  ADAMS,  CORPS 
OF  ENGINEEBS. 

mPBOVXMXKTS. 


1.  Port  Chester  Harbor,  New  York. 

2.  Mamaroneok  Harbor,  New  York. 
8.  Larchmont  Harbor,  New  York. 
4.  East  Chester  Creek,  New  York. 
6.  Bronx  Riven  New  York. 

6.  Mattitnck  Harbor,  New  York. 

7.  Port  Jefferson  Harbor,  New  York. 

8.  Huntington  Harbor,  New  York. 

9.  Glencove  Harbor,  New  York. 
10.  Flashing  Bay,  New  York. 

IL  Eaat  Riyer  and  Hell  Gate,  New  York. 


12.  Harlem  Riyer,  New  York. 
18.  Newtown  Creek,  New  York. 

14.  Wallabont  Channel,  New  York. 

15.  Canarsie  Bay,  New  York. 

16.  Browns  Creek,  Sayyille,  Long  Island, 

New  York. 

17.  Patcho^e  Riyer,  New  York. 

18.  Remoying  snnken  vessels  or  oraft  ob- 

structing or  endangering  naviga- 
tion. 


SUBVBY. 

19.  Wallabont  Channel,  New  York. 


HABBOR  LINBa. 


20.  East  River  at  Rikers  Island,  New 
York. 

U.  East  River,  between  Bnngav  and  Ca- 
bot streets,  Oak  Point,  New  York. 


22.;;£ast  River,  between  East  Twentv- 
third  and  East  Twenty-foorth 
streets.  New  York  City, 


United  States  Engineer  Office, 

New  Yorhj  N.  T.,  July  24^  1899. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  the  works  of  river  and  harbor  improvements  under  my  charge  for 
the  fiscal  year  ending  June  30, 1899. 

Very  respectfi^y,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
LieaU  OoLj  Carps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineerSj  U.  S.  A. 
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El. 
IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

Port  Chester  Harbor  is  on  the  boandary  line  between  the  States  of 
New  York  and  Connecticut.  It  consists  of  the  tidal  part  of  Byram 
Biver  and  of  a  bay  at  its  mouth. 

PROJECTS  FOR  IMPROVBBiBNT. 

In  1872  a  project  for  improvement  was  adopted,  which,  as  subse- 
quently modified,  consists  in  renlioving  Salt  Bock  to  9  feet  below  mean 
low  water,  building  a  breakwater  from  Sunken  Bock  to  Byram  Point, 
and  dredging  to  make  and  maintain  a  channel  to  the  Port  Chester 
wharves,  at  a  total  cost  of  $57,000. 

This  project  has  been  completed;  except  the  dredging  in  the  upper 
harbor. 

By  act  of  Congress  approved  March  3,  1899,  an  appropriation  of 
$25,000  was  made  ^<to  be  expended  in  enlarging  the  channel  below  and 
up  to  Town  Dock  to  a  depth  of  12  feet  and  a  width  of  70  feet,  and  from 
Town  Dock  to  the  steamboat  dock  to  a  depth  of  9  feet  and  a  width  of 
60  feet." 

A  project  for  the  expenditure  of  the  available  funds  in  accordance 
with  the  terms  of  this  act  was  submitted,  and  was  approved  by  the 
Secretary  of  War  March  20, 1899. 

The  work,  it  is  estimated,  will  require  the  removal  of  78,000  cubic 

Jrards  of  mud,  sand,  and  gravel,  and  of  050  cubic  yards  of  rock  and 
arge  bowlders. 

The  length  of  the  channel  from  deep  water  up  to  Town  Dock  is  about 
2,500  feet,  and  thence  up  to  the  steamboat  dock  about  4,200  feet. 

Detailed  descriptions  of  the  harbor  and  of  the  project  for  improve- 
ment are  printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1897,  page  1084. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1899. 

Ko  active  operations  were  in  progress  during  the  year. 

Specifications  were  prepared  and  advertisement  made,  inviting  pro- 
posals for  dredging  and  rock  excavation  under  the  existing  project. 

Bids  for  the  improvement  were  opened  May  17,  1899,  but  being  con- 
sidered too  high  were  rejected,  with  a  view  to  reisuivertising  the  work. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Salt  Bock  has  been  removed  to  a  depth  of  9  feet  below  mean  low 
water.  The  breakwater  has  been  built  from  Sunken  Bock  to  high- 
water  mark  on  the  rocks  at  Byram  Point,  leaving  a  gap  30  feet  wide 
near  the  shore  end,  to  allow  small  boats  to  pass  through  at  high  tide. 
The  end  of  the  breakwater  has  been  built  up  to  15  feet  above  low  water, 
to  serve  as  beacon  upon  Sunken  Bock. 

A  channel  has  been  dredged  from  deep  water  in  the  bay  to  the  steam- 
boat landing  at  Port  Chester,  a  distance  of  about  6,300  feet,  with  depth 
of  8  feet  at  mean  low  water  and  width  of  76  feet  up  to  Town  Dock,  and 
above  that  point  with  depth  of  6  feet  at  mean  low  water  and  width  of 
60  feet;  at  the  bend  at  the  steamboat  landing  the  width  was  made  100 
feet.  Above  the  steamboat  landing  the  depth  is  2^  feet  at  mean  low 
water. 
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PBOPOSBD  OPEBATIONS. 

The  available  fabds  will  be  applied  in  deepening  and  widening  the 
existing  channel. 

Farther  appropriations  should  be  applied  in  maintaining  the  improved 
channel,  which  is  subject  to  shoaling. 

Under  the  terms  of  the  river  and  harbor  act  of  March  3, 1899,  a  pre- 
liminary examination,  with  a  view  to  the  further  improvement  of  this 
harbor,  will  be  made. 

Port  Chester  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
hooBe  is  on  Great  Captains  Island,  If  miles  east  of  the  mouth  of  the  harbor  The 
DttTMt  works  of  defense  are  the  fortifications  on  Davids  Island,  New  York,  9  miles 
to  ^e  southwest. 

Money  statement 

imoant  appropriated  by  riyer  and  harbor  act  approved  March  8, 1899. ..  $25, 000. 00 
June  30, 1899,  amonnt  expended  during  fiscal  year 36. 03 

July  1, 1899,  balance  unexpended 24, 963. 97 

i Amonnt  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 6,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sund^  civil  act  of  June  4, 1897. 

Appropriations  for  improving  Port  Chester  Harbor,  If ew  York,  have 
been  made  as  follows: 


Applioatiot 


Date. 


Amount. 


ScBKnriag  Salt  Book 

Dredging  in  Byram  Biyer  and  Bay . 
Ikeakwater 

Do 

Do 

Breakwater  and  dredging 

Dredging  6  feet  depth 

Dtedgiiig 


Jane  1 
Aug. 
Aug.] 
Sept.  ] 
July 
Ang.  ] 
Jtine 
Mar. 


10,1872 

$12,000 

2,1882 

16,000 

11,1888 

6,000 

10,1890 

6.000 

13,1892 

6,000 

18,1894 

6,000 

8,1896 

6,000 

8.1899 

26,000 

Total. 


77,000 


No  contract  for  this  improyement  has  been  in  foroe  daring  the  pai»t  fiscal  year. 


iMfocf  ofpr(>pi>9aUfar  dredging  and  rock  excavation  in  Port  Chester  ffarlar,  New  York, 
received  in  response  to  advertieemmt  dated  April  17, 1899,  and  opened  May  17, 1899,  by 
Maj.  H.  3f.  Adams,  Corps  of  Engineers, 


Ko. 

Kame  and  addroM  of  blddflr. 

Dredging 
78,000cn. 
bio  yards 
(per  cubic 
yard). 

Rock  exoa> 
vation,650 
cubic  yards 
(per  cubic 
yard). 

Amount. 

1 

Dn  Bois  Bros.  Dredging  Co.,  19  Whitehall  street,  New 
YorkCitv 

$0.21 
.91 

fll.OO 
11.60 
9.50 
16.00 

$23,630 

t 

The  Hartford  Dredging  Co.,  Hartford,  Conn .............. 

23,020 

S 

4 

The  International  Con&acting  Co.,  Syracuse,  N.  Y 

PharlAa  TIT.  JohnntATi.  LiAirAa  TWil 

21,886 
47,970 

All  bids  rcjectedi  being  considered  too  high. 


Digitized 


byGoogk 


1210      BEPORT  OF  THE   CHIEF  OF  ENGINEEBSy  U.  8.  ARMY. 

COMMEBCIAL  STATISTICS  FOB  TBDIB  OAUEMDAB  TEAB  1898. 

Arrival  and  deparUtre  ofve$$eU, 


Knmber 

of  round 

trip.. 

Disft. 

Tonnage. 

Steamers - 

430 

400 

90 

806 

FMt, 

6 to  9.6 
4to  9 
6tol8 
6  to  10 

Tont. 
20  to  208 

8tfHiin  tnn % 

10  to    QO 

Rfli)  Tf^^welii ..^...... 

40  to  400 

Barires - --- 

lOOtoSOO 

Total 

1,225 

Freight  received  and  ehipped  5y  water. 


Tons. 

Estimated 
ralae. 

Beoeipts: 

Coal 

40,000 
80,000 
42,000 

$180,000 

135,000 

1.230,000 

Bailding  materials 

Mlsc^llaneoiii >..... .... 

Total 

112,000 

1,545,000 

Shipments: 

^arm  produce .............................................................. 

4,000 
24,000 

91  ooQ 

Manniaotnred  goods, etc. .^ 

3,3OO;O00 

Total 

28.000 

8,891,000 

The  aboye  figares  shoir  an  inoreaae  of  21,060  tons  in  amount  of  freight  oyer  that 
reported  for  1897. 
No  new  lines  of  transportation  are  reported  as  established  sinoe  July  1, 1898. 


Ex 

mPROVEMEKT  OF  MAMARONECK  HARBOR,  NEW  YORE. 

Mamaroneck  Harbor,  on  the  north  shore  of  Long  Island  Sound,  about 
5  miles  west  from  the  Connecticut  State  line,  consists  of  an  open  shallow 
bay  and  a  narrow  tidal  inlet  about  a  mile  long. 

The  channel  to  the  old  steamboat  wharf  (about  halfway  up  the  inlet) 
had  a  depth  of  5  feet  at  mean  low  water.  I^om  there  to  the  upper 
wharves  the  depths  gradually  decreased  to  1  foot.  At  and  near  its 
month  the  inlet  was  obstructed  by  several  rocks. 

The  mean  rise  of  tide  at  Mamaroneck  is  abogt  8  feet. 

PROJBOT  FOB  IMPROTBlfBNT. 

A  survey  of  the  harbor  was  made  in  1881,  in  pursuance  of  the  river 
and  harbor  act  of  that  year,  and  a  project  for  improvement  was  sub- 
mitted, and  under  the  river  and  harbor  act  of  1882  was  adopted.  This 
project  consisted  in  removing  Bound  Bock,  in  the  upper  channel,  to  a 
depth  of  4  feet  at  mean  low  water;  in  removing  five  other  rocks  (Bush 
Bock,  part  of  Nells  Bock,  Inner  Steamboat  Bock,  Outer  Steamboat 
Bock,  and  Little  Nanhook)  to  a  depth  of  7  feet,  and  in  dredging  a 
channel  7  feet  deep  and  100  feet  wide  from  Long  Island  Sound  to  the 
old  steamboat  wharf,  and  thence  4  feet  deep  and  80  feet  wide  to  the 
upper  wharves,  together  with  the  closing  of  a  small  channel  east  of 
•<  Grassy  EnoU,"  at  a  total  estimated  cost  of  $43,000. 
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Under  appropriations  made  in  1882  and  1896  Bound  Bock  was 
removed  to  4  feet  below  mean  low  water,  and  Bosh  and  Inner  Steam- 
boat rocks  to  7  feet  depth,  and  a  channel  60  feet  wide  and  6  feet  deep 
at  mean  low  water  was  dredged  to  the  upper  steamboat  dock  (a  dis- 
tance of  about  3y000  feet)  and  was  extended  200  feet  farther  with  35 
feet  width. 

By  act  of  Congress,  approved  March  3,  1899,  an  appropriation  of 
$7,000  was  made  to  continue  the  improvement. 

Since  the  adoption  of  the  project  of  1882,  conditions  in  Mamaroneck 
Harbor  have  changed.  The  old  steamboat  wharf,  where  it  was  sup- 
posed that  most  of  the  wat^r  freighting  would  be  transacted,  has  been 
practically  abandoned,  and  business  transferred  to  the  upper  wharves. 
Under  these  conditions  it  was  found  that  the  three  rocks  remaining  to 
be  removed  are  not  nearly  as  serious  an  obstruction  as  the  scant  depth 
in  the  upper  harbor.  In  submitting  the  project  for  the  available  fonds 
it  was  therefore  recommended  that  the  present  project  be  modified,  so 
as  to  omit  the  removal  of  the  three  outer  rocks,  and  to  extend  the  chan- 
nel 7  feet  deep  and  100  feet  wide,  from  the  old  steamboat  wharf  to  the 
npper  wharves,  without  changing  the  estimated  cost  for  completion. 
The  project  as  modified  was  approved  by  the  Secretary  of  War  April 
27,1899. 

A  sketch  of  Mamaroneck  Harbor  was  printed  in  the  Annual  Beport 
rf  the  Chief  of  Engineers  for  1886,  page  658. 

OPEBATIONS  DUEING  THE  FISOAL  YEAE  ENDINa  JUNE  30,  1899. 

No  active  operations  were  in  progress. 

Specifications  were  prepared  for  dredging,  and,  if  necessary,  rock 
removal,  to  make  the  channel  to  the  upper  wharves  7  feet  deep  at  mean 
low  water,  with  width  as  great  as  the  available  ftinds  will  permit.  Pro- 
posals for  the  work  were  oi)ened  June  24, 1899.  One  bid  was  received, 
at  27^  cents  per  cubic  yard  for  dredging  and  $8  per  cubic  yard  for 
removing  rock  and  bowlders,  and  its  acceptance  was  recommended. 

PEBSENT  OONDITION  OP  IMPEOVBMBNT. 

Boand  Bock  has  been  removed  to  a  depth  of  4  feet  at  mean  low  water, 
and  Bush  and  Inner  Steamboat  rocks  to  7  feet  depth. 

A  channel  6  feet  deep  at  mean  low  water  has  been  dredged  from  deep 
water  to  the  upper  steamboat  dock  60  feet  wide,  and  extends  200  feet 
farther  up  the  harbor  with  30  feet  width. 

PEOPOSED  OPEEATIONS. 

The  avaQable  funds  will  be  applied  to  deepening  and  widening  the 
channel  to  the  upper  wharves. 

MamaroBeck  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
honse  is  on  Execution  Bock,  about  4  miles  sonth.  The  nearest  works  of  defense  are 
the  formications  on  Davids  Island,  New  York,  5  miles  to  the  sonth-soathwest. 

Money  statement 

Amoant  ai^propriated  by  river  and  harbor  act  approved  March  3, 1899. ..    $7, 000. 00 
JnneSOy  1899,  amount  expended  during  fiscal  year 22.97 

July  1, 1899,  balance  unexpended 6,977.03 

Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 

Amount  tiiat  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1901 .    11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June4, 1897. 
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Appropriations  for  improving  Mamaroneok  Harbor,  New  York,  have 
been  made  as  follows: 


-I^'n 


Appliofttkm. 


Bate. 


Amount. 


.-:.  iu 


Bemoral  of  rooks . 
Dredging 


edgng 


Aug.  2,1882 
Jane  8,1896 
Mar.    8.1889 


Total. 


io,(K»:  iw 


82,000- 


No  contract  for  this  improyement  has  been  in  force  daring  the  past  fiscal  year. 


Alitraet  of  propo$dl9  for  dredgimg  and  excavation  in  Mamaroneok  Harbor,  New  York, 
received  in  reeponee  to  attached  adveriieemeni  dated  May  24, 1899,  and  opened  June  £4, 
1899,  hff  Lieut.  Col.  W.  JS.  S.  Benyaurd,  Corp$  of  Engineers. 


Ha 

Name  and  address  of  biddflr. 

Dredging 

per  cnbic 

yard. 

Exoayation 

per  cubic 

yard. 

of  material  that  can 
bo  removed  nndff 

Dredging. 

Amount 

al 

$0.27i 

18.00 

Oubieyde. 
22,000 

ie,o6aoo 

* 

aOnlybid. 


OOMMBRCIAL  STATISTICS. 


A  statement  of  commerce  for  the  calendar  vear  1898  has  been  asked  for,  but  not  > 

yet  received.    Following  are  the  commercial  statistics  reported  for  the  calendar  u 

year  1897:  ^ 

ArHvale  and  departuree  of  veseeU.  ^ 


KindofvesseL 

Number 

of  roond 

trips. 

Draft. 

Tonnage. 

Steamers  (2) 

150 
90 
6 
90 

Feet. 
7to8 

Tom. 
64  to  US 

Rteam  tiiira  (6) 

Sailvesseie..'. 

7to9 
7to9 

120  to  200 

Barges,  canal  boats,  etc 

100  to  650 

Total 

886 

Freight  received  and  shipped  hy  water. 


Beoeived. 

Shipped. 

Articles. 

Tons. 

Estimated 
yalne. 

Tons. 

value. 

Cotl 

11,800 
6.873 
9,000 

21,000 

$47,200 
68,780 
11,250 

630,000 

SnildinfrmAtflri^s      ..               .     .                        ........... 

dmshedf stone  .........  .              .                  ..  ............. 

Railroad  ties  iron,  and  miscellaiieons ^-r.-.-- 

3.000 

"    $120,000 

Total 

48.673 

757,180 

3,000 

120.000 

The  total  tonnage  of  above  commerce,  51,673  tons,  is  greater  than  that  reported  for 
1896  by  19.678  tons. 
No  new  lines  of  transportation  are  reported  established  since  July  1, 1898. 
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DIPBOVEMENT  OF  LABCHMONT  HARBOR,  NEW  YORK. 

Larchmont  Harbor  is  a  bay  on  the  northwest  shore  of  Long  Island 
'Sound,  about  25  miles  by  water  from  the  Battery,  JS^ew  York  City,  and 
6  miles  southwest  from  the  boundary  between  the  States  of  New  x  ork 
and  Connecticat. 

!  The  harbor  is  about  half  a  mile  wide  and  extends  rather  more  than 
I  Italf  a  mile  Inland.  It  is  a  basin  with  no  definite  channel,  the  low- water 
depth  of  18  feet  at  the  entrance  gradually  decreasing  toward  the  shores 
east,  north,  and  west. 
The  harbor  is  chiefly  used  by  the  Larchmont  Yacht  Club,  bnt  is  more 
or  less  sought  by  small  coasters  and  fishing  vessels  for  refuge  or  for 
iu;lit  anchorage.  It  is  exposed  to  storms  from  east  to  south,  and  dur- 
%  northeast  storms  heavy  seas  roll  around  Long  Beach  Point,  east  of 
the  harbor,  and  compel  vessels  to>go  well  up  into  shoal  water  for  shelter. 
The  entrance  is  divided  into  three  channels  by  two  rocks,  Umbrella 
Bock,  about  800  feet  from  the  west  shore,  being  a  large  ledge  with  least 
depth  of  3.1  feet  at  mean  low  water,  and  Huron  Bock,  about  900  feet 
wathwest  from  the  east  shore,  a  smaller  ledge  with  least  depth  of  9.8 
fcet  The  channel  between  the  rocks  is  over  900  feet  wide  aud  is  the 
one  ahnost  invariably  used.  There  are  other  rocks  inside  the  harbor 
which  are  well  known  and  are  marked  by  spindles;  they  are  too  near 
the  west  shore  to  interfere  with  the  nse  of  the  harbor  for  general  navi- 
gation.   The  mean  range  of  tides  is  7.4  feet. 

PROJEOTS  FOB  IMPROVEMENT. 

The  river  and  harbor  act  of  August  11, 1888,  provided  for  a  survey 
of  Larchmont  Harbor,  which  was  made  the  following  year.  The  report 
on  the  survey,  dated  November  26, 1889,  was  printed  as  House  Doc. 
No.  40,  Fifty-first  Congress,  first  session,  and  also  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1890,  Part  I,  page  676.  With  the  report 
were  presented  two  alternative  projects  for  improvement,  one  for 
rwnoval  of  Umbrella  and  Huron  rocks,  the  qther  for  breakwater  to 
cover  each  rock  and  extend  to  the  nearest  shore;  the  cost  of  removing 
the  rocks  to  15-feet  depth  at  mean  low  water  was  estimated  at  $126,000, 
and  the  cost  of  the  two  breakwaters  at  $105,000.  At  the  date  of  the 
report  the  preference  of  those  most  interested  in  the  harbor  was 
expressed  in  favor  of  removing  the  rocks.  After  farther  consideration 
they  changed  their  views,  preferring  the  breakwater,  and  in  accordance 
▼i&  their  petition  or  request  a  clause  in  the  first  draft  of  the  river  and 
liarbor  act  of  1890  which  required  that  the  money  appropriated  for 
the  harbor  be  expended  "  to  remove  obstructions  at  month  of  harbor  ^ 
was  stricken  oat. 

The  project  for  constructing  two  breakwaters  at  the  mouth  of  the 
wbor  was  approved  by  the  Secretary  of  War  September  27, 1890,  after 
the  first  appropriation  for  improving  the  harbor  was  made,  tip  to 
^y  1, 1899, 74  linear  feet  of  Umbrella  Breakwater  and  64  linear  feet  of 

^^  Breakwater  had  been  built. 

The  river  and  harbor  act  of  March  3, 1899,  provided  for— 

^Pwving  harbor  at  Larchmont, New  York:  Contixiiiiiiff  improYementi  fifty  thou- 
jwa  ojUaiB :  Provided,  That  said  sum,  or  saoh  part  thereof  as  mav  be  necessary,  may 
J^Medby  the  Secretary  of  War  on  such  project  under  any  modified  plan  that  may 
^»««*fttt  be  adopted  by  him. 
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After  conference  with  those  most  interested  in  the  improvement  of 
the  harbor  a  modified  project  was  sabmitted  to  the  Chief  of  Engineers 
by  Mty.  H.  M.  Adams,  ander  date  of  March  31,  1899,  and  approved 
by  the  Secretary  of  War  April  18, 1899.  The  modified  project  for  the 
improvement  of  this  harbor  now  consists  in  building  a  breakwater 
extending  southwardly  1,440  feet  from  the  6-foot  curve  off  Long  Beach 
Point  and  in  the  removal  of  Huron  Eock  to  a  depth  of  14  feet  at  mean 
low  water,  at  an  estimated  cost  of  $108,000. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1899. 

No  active  operations  have  been  in  progress  during  the  year. 

Specifications  were  prepared  and  proposals  invit^  for  the  construc- 
tion of  a  breakwater  beginning  at  the  6-foot  curve  off  Long  Beach  Point 
and  extending  thence  southwardly,  in  accordance  with  project  for 
expenditure  of  the  available  funds  approved  by  the  Secretary  of  War 
April  18,  1899.  The  proposals  were  opened  June  12,  1899,  and  the 
lowest  bid  received  for  the  work,  at  43  cents  per  gross  ton  in  place,  was 
accepted. 

PRESENT  OONDITION  OF  IMPROVEMENT. 

The  only  public  work  done  in  this  harbor  is  the  beginning  of  con- 
struction of  two  breakwaters.  Umbrella  Breakwater  has  been  made 
74  feet  long  and  Huron  Breakwater  64  feet  long.  Both  were  begun 
upon  the  rocks  and  were  built  to  10  feet  above  low  water,  with  top 
width  of  4  feet,  the  outer  ends  being  slightly  higher  to  serve  as  beacons 
on  the  rocks.  At  their  present  lengths  they  serve  no  other  purpose 
than  to  mark  the  rocks. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  construct  so  much  of  the  breakwater  as  the  availa- 
ble funds  will  permit. 

Larchmont  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
honse  is  on  Execution  Rook,  about  4  miles  south.  The  nearest  works  of  defense  are 
the  fortifications  on  Davids  Island,  New  York,  5  miles  to  the  south-southwest. 

Money  statement 

Amount  appropriated  by  riyer  and  harbor  act  approved  March  S,  1899. ..  $50, 000. 00 
June  30, 18^,  amount  expended  during  fiscal  year 34.93 

July  1, 1899,  balance  unexpended 49,965.07 


Amount  (estimated)  required  for  completion  of  existing  project 58, 000. 00 

Amountthat  can  beprontably  expended  in  fiscal  year  ending  June  30, 1901.     20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  improving  Larchmont  Harbor,  New  York:  $5,000 
by  act  of  September  19, 1890}  $50,000  by  act  of  March  3, 1899. 
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Abstract  of  proposals  for  building  riprap  breakwater  at  Larchmoni  Harbor,  Long  Island 
Sound,  received  in  response  to  advertisement  dated  May  If,  1899,  and  opened  June  IS, 
1899,  bjf  Lieut.  Col,  W,  H.  H.  Benyaurd,  Corps  of  Engineers. 


Ko. 


Kame  and  addreu  of  bidder 


Amount  on 
104.000 
tons. 


1 
2 

4 

6 
7 
8 


Staoy  B.  Opdyko,  Jr.,  1222  Belmont  ayenne,  Philadelphia, 
John  Seattle,  Leete  Island,  Conn 


Pa- 


Alex.  Crawford  Chenoweth,  41  Seat  Fifty-ninth  street.  New  York  City  . 

SamaelS.Bouker,110  Wall  street,  New  York  Cl^ 

Charles  Frey,jr., 411  Fourth  avenae,New  York  City 

Bagene  S.Belden,217  Laarel  street.  Hartford,  Conn 

Haghes  Broe.  &  Bangs,  Syraonse,  M.  Y 

The  Hodaon  Contracting  Co.,  2515  Broadway,  New  York  Oitj 


$50,000 
102,060 
101.920 
02,600 
44,720 
00, 480 
87,880 
07,240 


a  Lowest  bid. 
No  contract  for  this  Improvement  has  been  in  force  daring  the  past  fiscal  year. 


OOMMKRCIAL  8TATI8TIG8  FOR  CALENDAR  TBAR  1896. 

Komber  of  Teasels  other  than  yachts  entering  harbor  of  refugC;  or  for  the 

night,  dYiriiig  1898  (estimated) 800 

Draftof  such  vessels feet..    4to   12 

Tonnage  of  such  vessels tons..  10  to  500 

Freight  disdkarged  in  Larehmont  Harbor  in  1898. 

Number  of  cargoes 76 

Amount  in  tons • • • 4,600 

Vessels  owned  by  fhe  La/rohmoni  Yaokt  Club. 

[Draft,  from  3  to  10  fbet;  tonnage,  from  3  to  000  tons ;  total  tonnage,  4,500  tons.] 

Steamers 64 

Schoonera 38 

Sloops 95 

Smaller  boats 104 

Total 301 

No  new  lines  of  transportation  are  reported  as  established  since  July  1, 1898. 
The  amount  of  freight  reported  above  is  2,600  tons  more  than  reported  for  1891. 


£  4* 
IMPROVEMENT  OP  EAST  CHESTEB  GREEK,  NEW  YORK. 

East  Chester  Greek  is  a  small  tidal  stream  which  empties  into  Long 
Island  Sonnd  just  east  of  Throgs  Neck  and  20  miles  by  water  from  the 
Battery,  New  York  City. 

PROJECTS  FOR  IMPROVEMENT. 

In  1873  a  project  for  improvement  was  adopted,  which  has  since  been 
modified,  and  consists  in  making  a  channel  100  feet  wide  and  9  feet 
deep  at  mean  high  water  (abont  2  feet  at  low  water),  extending  from 
Pelham  Bay  up  the  stream  to  3,000  feet  above  Lockwoods,  and  in 
removing  rocky  obstructions  from  the  mouth  of  the  creek. 
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The  project  is  considered  completed.  7he  banks  of  the  cat  are  con- 
siderably disturbed  by  boats  navigating  the  dredged  channel,  and 
dredging  will  be  required  from  time  to  time  to  maintain  the  improvem  ent. 

A  detailed  description  of  the  stream  and  of  the  project  for  improve- 
ment is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  pages  1089-1090. 

OPERATIONS  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1809. 

No  work  was  done. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  channel  has  been  made  9  feet  deep  at  mean  high  water  ana  about 
100  feet  wide  from  Pelham  Bridge  to  a  point  3,000  feet  above  Lockwoods. 
It  is  in  good  condition. 

The  dikes  on  the  east  side  of  the  cut  below  Lockwoods,  built  in 
1877-78,  show  some  deterioration.    No  repair  is  necessary  at  present. 

PROPOSED  OPERATIONS. 

Future  appropriations  should  be  applied  to  maintaining  the  improved 
channel. 

East  Chester  Creeky  New  Tork,  is  m  the  ooUection  district  of  New  York.  The 
nearest  light-house  is  on  the  "Stepping  Stones/'  3  miles  southeast  of  the  month  of 
the  oreek.  The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  aboat  3i> 
miles  south. 

Money  statement. 

July  1, 1898,  balance  unexpended $1,010.00 

June  80, 1899,  amount  expended  during  fiscal  year 1.40 

July  1, 1899,  balance  unexpended 1,009.50 

July  1, 1899,  balance  available 1, 009. 50 


Appropriations  for  improving  East  Chester  Oreek  have  been  made  as 
follows: 


Applioation. 


Date. 


Amoiml 


Oattdng  throngh  manh  «nd  rook  and  diUnff  (in  1877) 

Dredgug  under  Boston  Koad  Bridge  and  %t  Qooee  Island  . 
Dredging  near  Lockwoods,  Groose  &land,  and  Pelham  Bridge . 


Mar.  8,1878 
Mar.  3,1876 
Jnne  18, 1878 


Dredging,  from  40  to  90  feet  wide,  from  Pell  Point  to  Town  Dock {(  J*^^  ^J'  J^ 


Diedging  above  Town  Dock  . 
Drediing  above  Lockwoods . . 

Dredging 


Total. 


Aug.  5,1886 
Aug.  11, 1888 
Aug.  18. 1894 
June  8,1896 


$26,000 
12,000 
10,000 
3,500 
8,500 
10,000 
5,000 
12,000 
10,000 


91,000 


No  contraot  in  force  daring  fiscal  year  ending  June  80, 1899. 


COlfMKBCIAL  STATISTIG8. 

A  statement  of  commerce  for  the  calendar  year  1898  has  been  asked  for,  bnt  not 
yet  received.  FoUowing  are  the  commercial  statistics  reported  for  the  calendar  year 
1896  s 
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Arrivali  and  departures  of  veesele. 

[Draft, 6  to  10  feet;  toDnafie, 200  to  800  tons.] 

Steameis 544 

Sail  Teasels 27 

Bargee 230 

Total 801 

Freight  received  and  shipped  by  water. 


Articles. 

Tons. 

Estirnated 
value. 

QmI 

16,878 
7,580 
70.470 

$84,300 
60,900 

RnfMing  materfalfl 

MianUuimiui  nteiiaHn*  fW^ights,  MhM,  Mphalt,  eniBhed  stone,  eto 

2,063,896 

Total 

04.928 

2, 199, 186 

No  new  lines  of  transportation  are  reported  as  established  since  Jaly  1, 1898. 


E5. 

IMPROVEMENT  OF  BRONX  RIVER,  NEW  YORK. 

The  Bronx  Biver  is  a  small  stream  which  flows  southwardly  through 
Westchester  County  and  discharges  into  the  East  Biver,  New  York, 
about  halfway  between  Hell  Gate  and  Throgs  Neck.  For  the  lower  3 
miles  o/its  course,  from  West  Farms  to  the  mouth,  the  river  is  a  tidal 
stream,  navigable  at  high  water.  This  part  of  the  Bronx  Biver  lies 
wholly  within  the  boundaries  of  New  York  City.  Excepting  a  small 
bay  at  the  mouth,  the  stream  is  everywhere  narrow,  with  widths  rang- 
ing from  50  to  300  feet.  The  natural  depth  in  the  bay  is  about  4  feet  at 
mean  low  water,  decreasing  to  1  foot  or  less  at  the  West  Farms  Docks. 
A  short  distance  above  these  docks  there  is  a  dam  which  wholly  limits 
nayigation. 

The  navigable  part  of  the  river  is  crossed  by  two  bridges,  both  with 
draws;  the  lower  one  is  a  highway  bridge,  about  2^  miles  above  the 
mouth  of  the  bay:  000  feet  above  is  the  bridge  of  the  New  York,  Ne^ 
Haven  and  Hartford  Eailroad,  Harlem  Biver  branch. 

The  meto  rise  of  tide  in  the  bay  is  6.6  feet;  at  West  Farms  it  is  5.9 
feet 

PROJECT  FOR  IMPROVEMENT. 

The  river  and  harbor  act  of  1880  provided  for  a  survey  of  the  Bronx 
Biver.  The  report  on  the  survey  presented  plans  for  making  a  channel 
30  feet  wide  and  4  feet  deep,  at  an  estimated  cost  of  $42,000.  No  appro- 
priation was  made  for  beginning  work. 

A  survey  of  the  Bronx  Biver  was  again  made  in  compliance  with  the 
provi^ons  of  the  river  and  harbor  act  of  1890,  the  report  upon  which, 
printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1891,  page 
^^1,  presented  a  project  for  improvement  which  was  adopted  under  the 
terms  of  the  river  and  harbor  act  of  1896.  This  project  consists  in 
dredging  and  removal  of  rock  to  make  a  navigable  chanuel  4  feet  deep 
at  mean  low  water,  to  be  100  feet  wide  from  the  entrance  (Strain  place) 
to  Barlow  street,  thence  to  Dongan  street  to  be  60  feet  wide,  and 
thence  to  the  head  of  navigation  at  West  Farms  to  be  50  feet  wide,  at 
an  estimated  cost  of  $85,985. 
ENG  99 77 
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By  act  of  Congress  approved  March  3, 1899,  an  appropiiatioii  of 
$20,000  was  made,  which  will  be  applied  in  making  a  survey  of  the 
rocky  obstmctions  in  the  river  between  the  !N'ew  York,  Kew  Haven 
and  Hartford  Railroad  bridge  and  the  head  of  navigation  at  'West 
Farms  and  in  deepening  the  channel  in  accordance  with  the  approved 
project. 

Harbor  lines  in  the  bay  at  the  month  of  Bronx  Biver  were  estab- 
lished by  the  Secretary  of  War  January  9, 1891. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1899. 

By  act  of  Congress  of  March  3, 1899,  $20,000  was  appropriated  for 
continuing  this  improvement,  and  in  compliance  with  Department 
letter  of  March  10, 1899,  a  project  for  expenditure  of  the  funds  was 
submitted  under  date  of  March  14, 1899,  and  approved  by  the  Chief  of 
Engineers  March  17, 1899.  This  project  provided  for  making  a  survey 
of  rocky  obstructions  in  the  channel  at  a  cost  not  exceeding  $500,  and 
for  dredging  or  rock  removal  after  the  survey  had  been  plotted  and  the 
condition  of  the  river  more  fully  understood.  Up  to  the  close  of  the 
year  ending  June  30, 1899,  the  survey  had  been  made  and  the  plottin^^ 
of  same  was  completed. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

Three  ledges  lying  within  the  50-foot  channel  have  been  removed, 
from  a  point  1,300  feet  below  to  350  feet  above  the  Westchester  Avenue 
Highway  Bridge,  except  immediately  under  and  close  to  the  bridge, 
making  a  depth  of  6  feet  at  mean  low  water,  where  rock  was  found  less 
than  the  projected  depth  of  4  feet.  The  channel  depth  up  to  that 
point,  where  the  bottom  is  muddy,  is  about  3  feet.  Above  the  railroad 
bridge,  where  no  work  has  been  done,  the  channel  depth  is  from  zero 
to  2i  feet. 

PROPOSED  OPERATIONS. 

The  appropriation  now  available  will  be  applied  to  the  removal  of  the 
worst  rock  obstructions  in  the  50-foot  channel,  and  future  appropria 
tions  should  be  applied  to  the  completion  of  tiie  work  contemplated 
under  the  adopted  project. 

The  Bronx  River  Ib  in  the  colleotion  distriot  of  New  York.  The  nearest  light-lioase 
is  on  North  Brother  Island,  about  2  miles  west  from  the  month  of  the  river.  The 
nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neok,  New  York. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1S99.. .  $20, 000. 00 
June  90, 18^,  amount  expended  during  fiscal  year 213. 48 

July  1, 1899,  balance  unexpended 19,786.52 

I  Amount  (estimated)  required  for  completion-  of  existinff  project 65, 985. 00 
Amount  that  can  be  prohtabl^  expended  in  fiscal  year  ending  June  30, 1901 .    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  improving  Bronx  Biver.  New  York:  $10,000  by 
act  of  June  3, 1896;  $30,000  by  act  of  March  3, 1899. 

No  contract  for  this  improvement  was  in  force  during  the  fiscal  year 
ending  June  30, 1899. 
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GOMMEBCX4I.  STATISTICS. 

No  data  regarding  oommeroe  for  the  calendar  year  1898  has  yet  been  received* 
Following  are  the  commeroial  statistios  reported  for  the  calendar  year  1897: 

ArrivaU  and  depart¥ifre$  ofve$$$ls. 

[Draft,  4  to 6  feet;  tonnage,  85  to  800  tone.] 

Number. 

Steamers 6 

Tu« 1,360 

Sail  Teasels 68 

Barges,  ete 607 

Total 2,031 

Freight  received  hy  water  (no  ehipmente). 


Artiolea. 

Tone. 

Estimated 
Talne. 

Owl 

65,600 
5,700 
54,880 
12,000 
1,780 

♦841,750 
48,700 

Lumber 

Bvildinf  materialA 

188,150 

Im 

80,000 

22,425 

Total 

189,810 

528, 025 

The  above  flgnres  show  an  increase  over  the  amount  of  freight  reported  for  1896 
of  45,066  tons. 
No  new  lines  of  transportation  are  reported  as  established  since  July  1, 1898. 


E  6. 
IMPROVEMENT  OP  MATTITUCK  HARBOR,  NEW  YORK. 

Hattitack  Harbor  is  a  tidal  inlet  on  the  north  shore  of  Long  Island, 
about  70  miles  east  from  New  York  Oity. 

PROJECT  FOR  IMPROVEMENT. 

Under  the  river  and  harbor  act  of  1896  a  project  for  improvement 
was  adopted  which  consisted  in  making  a  channel  to  be  7  feet  deep  at 
mean  low  water  and  100  feet  wide  at  the  entrance,  thence  to  the  mill- 
dam  80  feet  wide,  and  extending  it  to  the  Mattitnck  village  with  a 
depth  of  7  feet  at  high  water  and  a  width  of  80  feet,  the  entrance  chan- 
nel to  be  protected  by  parallel  jetties^^  at  a  total  estimated  cost  of 

ao  work  has  yet  been  done  under  this  project. 

Farther  details  as  to  this  harbor  and  the  project  for  improvement  are 
printed  in  the  Annual  Beport  of  the  Ohief  of  Engineers  for  1897,  page 
10d5,  and  for  1891,  page  843. 

OFEBiiTIONS  DURING  THE  FISOAL  YEAR  ENDING  JUNE  30,  1899. 

Kothing  has  been  done.  The  first  work  necessary  under  the  project 
for  this  improvement  is  the  construction  of  the  parallel  jetties  to  pro- 
tect and  fix  the  shifting  channel.  The  construction  of  these  two  jetties 
w&B  estimated  to  cost  about  $40,000,  and  the  available  funds  would  be 
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sufficient  to  build  about  three-fourths  of  either,  from  which  no  benefit 
to  navigation  would  result.  Therefore,  with  approval  of  the  Secretary 
of  War,  dated  February  12, 1897,  and  March  20, 1899,  the  project  for 
the  application  of  the  funds  provided  for  Mattitnck  Harbor  was  modi- 
fied to  permit  of  their  retention  until  a  sufficient  sum  is  appropriated 
to  complete  at  least  one  of  the  jetties. 

PROPOSED  OPBRA.TIONS. 

For  the  reason  above  stated  no  work  is  at  present  proposed. 

Mattitnok  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  li|cht- 
honse  Lb  on  Hortons  Point,  abont  8  miles  to  the  northeast.  The  nearest  work  of 
defense  is  Fort  Hale,  New  Haven  Harbor,  Connecticnt,  abont  25  miles  north  went. 

Money  statement 

Jnly  1, 1898,  balance  unexpended $10,000.00 

Amoont  appropriated  by  river  and  harbor  act  approved  March  3, 1899 ...      5, 000. 00 

15,000.00 
July  1, 1899,  balance  unexpended 15, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 68, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1901 .    25, 000. 00 
Submitted  in  compliance  with  Requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  improving  Mattitnck  Harbor,  New  York :  VlOjOOO 
by  act  of  Jnne  3, 1896;  $5,000  by  act  of  March  3, 1899.  No  expendi- 
tures have  been  made  from  these  amoants* 

No  contract  in  force  during  the  past  fiscal  year. 


GOBfMEROIAL  STATISTICS  FOB  THE  CALENDAR  TEAR  1898. 

Ko  statement  of  amount  of  tonnage  of  freights  by  water  has  been  received.  The 
harbor  in  its  present  condition  is  navigated  only  by  boats  of  very  light  draft,  and 
even  this  is  done  with  difficulty. 

The  greater  part  of  the  freighting  to  and  from  Mattituckj  estimated  at  about 
100,000  tons  in  1896,  is  done  by  rail. 


E  7. 
IMPROVEMENT  OF  PORT  JEFFERSON  HARBOR,  NEW  YORK. 

Port  Jefferson  Harbor  is  on  the  north  shore  of  Long  Island  and  abont 
60  miles  east  fit)m  Kew  York  City. 

PROJBOTS  FOR  IMPROVEMENT. 

In  1871  a  project  was  adopted  under  which,  in  1883,  a  channel  100 
feet  wide  and  8  feet  deep  at  mean  low  water  had  been  dredged  through 
the  inlet,  and  riprap  jetties  had  been  built  to  protect  the  channel  on 
either  side,  at  a  total  cost  of  $79,000. 

In  1890  a  project  was  adopted  for  enlarging  the  jetties  and  dredgiug 
the  channel  200  feet  wide  and  10  feet  deep^  this  was  modified  to  pro- 
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vide  for  12  feet  depth  by  the  terms  of  the  river  and  harbor  act  of  1894. 
Estimated  cost,  $145,000. 

The  appropriation  of  $7,500  made  by  act  of  Congress  approved  March 
3, 1899,  will  be  applied  to  enlarging  and  strengthening  the  jetties  in 
accordance  with  the  approved  project. 

Detailed  description  of  the  harbor  and  of  the  projects  for  improve- 
ment are  printed  in  the  Aunaal  Eeport  of  the  Ohief  of  Engineers  for 
1897,  page  1097. 

OPERATIONS  DUBINe  THE  FISCAL  YEAB  ENDING  JUNE  30,  1899. 

Ko  active  operations  were  in  progress  daring  the  year. 

PBESENT  OONDITION  OF  IMPBOYEMENT. 

The  east  jetty  is  1,390  feet  long,  part  of  the  shore  end  being  covered 
by  sand  which  has  drifted  in;  it  is  6  feet  above  high- water  level,  and 
approximately  4  feet  wide  on  top.  The  west  jetty  is  940  feet  long;  the 
outer  250  feet  bas  been  built  np  to  aboat  4  feet  above  high  water,  with 
4  fiBet  top  width ;  the  inner  part  is  aboat  2  feet  above  low  water.  Both 
jetties  are  rongh  and  in  an  unfinished  condition;  they  require  building 
op,  trimming,  and  filling  out  the  side  slopes. 

The  dredged  channel,  made  240  feet  wide  and  10  feet  deep,  has 
flhoaled  on  the  east  side  at  the  inner  end  and  is  now  about  200  feet 
▼ide.  The  12-foot  channel,  now  160  to  180  feet  wide,  lies  within  ahd 
on  the  west  side  of  the  10-foot  channel. 

PBOPOSEB  OPEBATIONB. 

With  the  available  funds  it  is  proposed  to  enlarge  and  strengthen 
tbe  jetties. 

Port  JeffeTBon  Is  a  port  of  delivery  in  tlie  oolleoiion  distriot  of  New  York.  There 
is  i  Ught-hooBe  on  Old  Field  Point,  li  miles  west  of  the  harbor  entrance.  Fort 
Hale,  New  Haven  Harbor,  Conneotiont,  23  miles  distant,  is  the  nearest  work  of 
Menie. 

Money  statement. 

Jnl7l,lS9S,  balance  unexpended $779.21 

Affloant  appropriated  by  river  and  harbor  act  approved  March  8, 1809. . .      7, 500. 00 


8,279.21 
«fimd  90^  1899,  amoont  expended  during  fiscal  year 6.69 


July  1,1899,  balance  unexpended 8,272.52 


^oont  (estimated)  required  for  completion  of  existing  project 87, 500. 00 

Amount  tiiatcao  be  profitably  expended  in  fiscal  year  ending  June  30, 1901: 

For  works  of  improvement $26,000.00 

For  maintenance  of  improvement 8,000.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
lutfbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


33,000.00 
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Appropriations  for  improving  Port  Jefferson  Harbor  have  been  niade 
as  follows: 


Applloation. 


Date. 


AiDonnt. 


For  praviomi  prcdeets : 
SMt  Jetty 


lEMt  and  west  JettlM .... 
Sast  Jetty  and  dredging  . 
East  and  weat  Jettiea  — 

Dredglns 

East  and  west  Jetties . . . . 

Bast  Jetty 


Total  for  the  preyious  prctjeets  . 


For  the  present  project : 

Snlarffing  Jetties  and  dredging 

Dredi^g  10  feet  deep 

Dredging  12  feet  deep 

Dredging  12  foot  deep 

Enlarging  and  strengthening  Jetties. 


Total  for  present  prqjeot 

Total  amoixnt  appropriated  for  this  harbor  since  1871. 


riCar.  8,1871 
I  Jane  10, 1873 
Mar.  3,1875 
Aug.  14, 1876 
Jnne  18, 1878 
Mar.  8,1870 
June  14, 1880 
rMar.  8,1881 
lA.og.   2,1889 


Sept  10, 1890 
July  18,18K 
Ang.  18,1804 
Jnne  8,1886 
Mar.    8,1890 


015.000 
15,000 
15.000 
0,000 
8,000 
5,000 

s»oio 

4^000 
8,000 


70,000 


25,000 

10,000 

7,500 

7,600 

7.500 


07.600 


136,500 


COMMKRCIAL  STATISTICS  FOB  THE  CALENDAR  YEAR  1898. 


Articles. 

Tons. 

Estimated 
valno. 

Beoeipts: 

Coal        

7,240 
2,000 
900 
9,800 
1.500 

$28,000 

30,000 

18,000 

101,200 

125,000 

Lnmher  • ................................. ................................... 

Bailding materials. r - , .  ..,......- 

Grain. .T.... 

General  merchandise  ....  r  -   -  -  

Total 

21.440 

800,  aoo 

Shipments: 

Flour 

1,800 

60.000 
10.000 

Farm  produce r -- 

Total 

a3,500 

60,000 

VesselB  engaged  in  dlfove  eommeree. 


Class. 


Number 

of  round 

trips. 


Tonnsge. 


Draft. 


Steamers 

Sailing  vessels 
Barges,  etc — 


a  710 

aiSO 

35 


Tom. 
10  to  1,100 
16  to  1,260 
100  to    250 


Feet, 
a  to  15 

4  to  14 
4to    8 


a  About. 


No  new  linea  of  transportation  are  reported  as  established  since  Jnly  1, 1898. 
The  flight  carried  in  1898  is  slightly  leao  than  that  reported  for  1897,  but  its  valae 
has  increased  nearly  $80,000. 
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£8. 
IMPBOVEMENT  OF  HUNTINGTON  HARBOB,  NEW  YORK. 

Hnntington  Harbor  is  on  the  north  shore  of  Long  Island,  and  about 
40  milee  east  from  Kew  York  City. 

PBOJEOTS  FOB  OiPBOYElCENT. 

In  1872  a  project  was  adopted  under  which  in  1873  a  shoal  at  the 
harbor  entrance  was  removed  and  a  channel  2,200  feet  long,  130  to  150 
feet  wide,  and  8  feet  deep  at  mean  low  water  was  dredged  up  to  the 
town  lanaings. 

In  1884  this  channel  had  completely  filled  up. 

In  1890  a  project  was  adopted  for  restoring  and  maintaining  this 
channel,  at  an  estimated  cost  of  $32,000. 

The  appropriation  of  $7,500,  made  by  act  of  Congress  approved 
March  3, 1899,  will  be  applied  to  removing  shoals  and  widening  the 
channeL 

Detailed  descriptions  of  the  harbor  and  of  the  projects  for  improve- 
ment are  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  pages  1100, 1101. 

OPEBATIOKS  DUBINe  THE  FISCAL  YBAB  ENDING  JUNE  30,  1899. 

"So  active  oi)erations  were  in  progress  during  the  year. 
A  contract  for  dredging  48,500  cubic  yards  of  material  was  entered 
into  with  the  DuBois  Brothers  Dredging  Company  on  May  24, 1899. 

PBESENT  CONDITION  OF  IMPBOVEMENT. 

The  dredged  channel  has  been  made  175  feet  wide  up  to  the  bend  at 
the  old  town  dock,  230  feet  wide  at  the  bend,  and  about  100  feet  wide 
for  about  200  feet  above  the  bend,  the  width  over  100  feet  being  made 
&r  purposes  of  maintenance  in  lieu  of  piling;  the  depth 'ms^ie  has 
been  8  feet  below  mean  low  water. 

PBOPOSED  OPEBATIONS. 

The  channel  will  be  widened,  and  shoals  removed  wherever  necessary. 

Huntington  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
lionse  is  on  Batons  Point,  at  the  east  side  of  the  month  of  Huntington  Bay,  about  4 
miles  distant  from  the  harbor.  The  nearest  works  of  defense  are  the  fortifications 
at  Willets  Pointy  about  20  miles  westward. 

Money  statement. 

Amount  awropriated  by  river  and  harbor  act  approved  March  3, 1899. . .    $7, 500. 00 
Jane  30, 1899,  amount  expended  daring  fiscal  year 33.43 

July  1,  1899,  balance  unexpended 7,466.57 

July  1, 1899,  outstanding  liabilities $16.67 

July  1,  1899,  amount  covered  by  uncompleted  contracts 6, 741. 50 

6,758.17 

July  1, 1899,  balance  avaUable 708.40 

I  Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amount  tiiat  can  be  profitably  expended  iu  fiscal  year  endmg  J  une  30, 1901 .      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriatious  for  improving  Huntington  Harbor  have  been  made 
as  follows: 


ApplioatloD. 


For  a  previooA  prcjeot: 
Dredging 


For  the  present  project: 
Dredgi 


edgng. 

Do. 

Do. 
Do. 


Total  for  present  prqject * 

Total  for  Huntington  Harbor,  both  projects. 


Date 


Jane  10, 1872 


Sept  10, 1800 
Joly  13,1803 
Aug.  18, 1894 
I  Jane  8,1800 
Mar.    8,1880 


AmLOant. 


f22,500 


10,000 
6,000 
2,000 
6,000 
7.600 


29,500 


62,000 


Ahstract  of  propoaaU  far  dredging  in  Huntington  Harbor,  New  York,  received  in  reeponse 
to  adveriisement  dated  April  15, 1899,  and  opened  May  15, 1899,  by  Maj,  Ei.  M.  Adams, 
Corps  of  Engineers, 


No. 

Name  and  address  of  bidder. 

Per  oabio 
yard. 

Total  bid 

for  48.500 

onbio  yards. 

ai 
? 

Da  Bois  Bros.  Dredging  Co.,  10  Whitehall  street,  New  York  City 

The  Hartford  Dredging  Co.,  Hartford,  Conn 

if* 

18,741.50 
10, 185  00 

8 

The  International  Contracting  Co.,  Syracase,  N.Y 

7,062.50 

a  Lowest  bid. 


CONTRACT  IN  FORCB. 

Name  of  oontraotor:  Da  Bois  Brothers  DredgiBg  Company, 

Date  of  contract:  May  24, 18d9. 

Date  of  approval :  Jane  6,  1899. 

Date  of  commencement:  Jaly  1,  1899. 

Date  of  completion:  Aagnst  81,  1899. 

Dredging  48,500  cable  yards,  more  or  less,  of  material,  at  13.9  cents  per  oabio  yard« 


COMMBRCIAL  STATISTICS. 

A  statement  of  commerce  for  the  calendar  year  1898  has  been  asked  for,  bat  not 
yet  received.  Following  are  the  commercial  statistics  reported  for  the  calendar 
year  1897: 


Articles. 

Tons. 

Estimated 
Talae. 

Receipts: 

C6ai 

6,600 

6,317 

787 

6,600 

^28, 000. 00 

Building  material 

04,000.00 

Grain..:. 

13,800  50 

Oeneral  merchandise.  ...-     -- -- 

260,000.00 

Total 

18,084 

800,609.50 

Shipments: 

Farm  orodnce  etc         .  . 

a6,600 

82, 600. 00 

•^      ' 

a  Shipments  rery  uncertain. 
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VesseU  eng<iged  in  above  commerce. 


aau. 


Number. 


Estimated 
number  of 
roond  trips 


Tonnage. 


Draft 


8«flinc  TMseltt. . 
Btffea,  etc 


456 

100 

3 


Tont. 
123  to  240 
50  to  100 
200 


Feet. 
6to8 


Tbe  above  figares  show  a  total  of  23,584  tons,  which  is  less  than  the  amount 
reported  for  189^  by  49,766  tons. 
No  new  lines  of  transportation  are  reported  as  established  since  July  1, 1898. 


Eg. 
IBiPROVEMENT  OP  GLENCOVE  HARBOR,  NEW  YORK. 

This  harbor  is  a  small  tidal  inlet  on  the  east  side  of  Hempstead 
Harbor,  Long  Island,  aboat  27  miles  by  water  from  the  Battery,  New 
York  City. 

PROJECT  FOR  IMPROVEMENT. 

In  1888  a  project  for  improvement  was  adopted;  it  was  modified  in 
1895,  and  now  consists  in  building  a  breakwater  in  Hempstead  Harbor 
to  sh^ter  the  anchorage  outside  Glencove  Harbor,  the  breakwater  to 
be  about  2,000  feet  long,  3  feet  above  high  water,  with  top  width  of  5 
feet    The  estimated  cost  is  $135,000. 

Further  details  concerning  the  harbor  and  project  for  improvement 
are  printed  in  the  Annual  Beport  of  the  Ohic^  of  Engineers  for  1897, 
page  1103. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1899. 

Ko  work  of  construction  has  been  done. 

A  red  light  has  been  maintained  upon  the  outer  end  of  the  uncom- 
pleted breakwater. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  breakwater  is  now  1,465  feet  long,  with  3  feet  top  width  at  a 
level  of  4  feet  above  mean  high  water.  It  has  settled  in  some  places. 
The  work  contains  about  80,580  tons  of  riprap. 

At  its  present  length  the  breakwater  affords  a  shelter  to  vessels  wait- 
ing for  tide  to  enter  Glencove  Harbor,  and  also  to  local  commerce  at 
Glencove  Dock. 

The  project  is  about  one-half  completed. 

PROPOSED  OPERATIONS. 

Fature  appropriations  should  be  applied  to  the  extension  of  the 
breakwater  under  the  adopted  project. 

Gkncove  Harbor  is  in  the  collection  dlstFiot  of  New  York.  The  nearest  light- 
house is  on  Sands  Point,  abont  4  miles  west.  Fort  Schuyler,  New  York  Harbor,  is 
tbe  nearest  work  of  defense. 
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Money  statement. 

July  ly  1898;  balance  nnexpeDded $365.06 

Jane  90, 18SK9y  amoant  expended  dnring  fiscal  year 201.00 

July  1, 1899,  balance  anexpended 164.06 

July  1, 1899,  ontetanding  UabilitieB 16.00 

Jnly  1, 1899,  balance  avaUable 148.06 

i Amount  (estimated)  required  for  completion  of  existinff  project 72, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enduiff  June  80, 1901 .  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  cItU  act  of  June  4, 1897. 

Appropriations  for  improving  Glencove  Harbor,  Kew  York,  liave 
been  made  as  follows: 


Applicfttion. 

Date. 

Amount. 

Broakwatdr  oonstmotioD 

Ang.  11,1888 
Sopt.19,1890 
JiOy  13,1802 
▲ag.  18,1894 
June   8,1896 

$20,000 
15.000 
10,000 
10,000 

Do 

Do 

Do 

Do - - 

8.000 

Total 

63,000 

No  contract  for  this  improvement  has  been  in  force  daring  the  fiscal 
year  ending  Jane  30, 1899* 


COMMBBCIAL  STATISTICS. 

A  statement  of  commerce  for  the  calendar  year  1898  has  been  asked  for,  but  not  yet 
received.  Following  are  the  commercial  statistics  reported  for  the  calendar  year 
1897: 

ArrivaU  and  departures  of  vesaeU, 

[Draft,  4}  to  7i  feet;  tonnage,  20  to  330  tons.] 


Kind  of  TeaseL 


Number 

of  reond 

trips. 


Aggregate 
tonnage  of 
alltripa. 


Steamers, steam  tags,  and  yachts., 

Sailing  Tossels 

Barges 


Total . 


1,855 
175 


277.405 
20.750 
03,000 


2,654 


400,755 


Freight  received  and  shipped  by  water. 


Chief  articles. 

Tons. 

Estimated 
Talae. 

Receipts: 

Coal 

15,000 
60,400 
160,000 
185,000 

$60,000 

720,000 

105,000 

1,447.000 

Com .     

Bnilding  materials,  Inmber,  barrels,  eto t , 

MiffCf^llaneons ..x.Tr..T^^-....-r ^,^--,^,.^,,,^-,,-^^-. .,....., 

Total 

2,832,000 

Shipments: 

Starch,  glacose,  etc 

105.000 
168,000 

2.698,000 
1,26©.  000 

MifW>AlianeOUS Trx......-r-r X rr 

Total 

8.967,000 

• 

Total  receipts  and  shipments ,r.. , 

733,400 

6,200,000 

The  report  for  1897  shown  626,965  tons  more  freif^ht  than  was  reported  in  1896. 
No  new  lines  of  transportation  have  been  established  since  July  1, 1898. 
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£   10. 

IMPROVEMENT  OF  FLUSHING  BAY,  NEW  YORK. 

Flashing  Bay  is  on  the  north  shore  of  Long  Island,  about  14  miles 
by  water  from  the  Battery,  New  York  City. 

PROJBOT  FOB  IMPBOYBMENT. 

In  1879  a  project  for  this  improvement  was  adopted,  which,  as  since 
modified,  consists  in  building  a  dike  4,663  feet  long  on  the  west  side  of 
the  channel  and  in  making  and  maintaining  a  channel  6  feet  deep  at 
mean  low  water  up  to  the  lower  bridge  at  Flushing,  at  an  estimated 
cost  of  $173,500. 

OPERATIONS  DURma  THE  FISCAL  YEAR  ENDING  JUNE  30,  1899. 

No  work  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  dike,  4,683  feet  long,  is  in  poor  condition.  The  outer  part,  1,606 
feet  long,  which  was  left  partly  completed  in  1891,  has  since  been  nearly 
destroyed  by  storms  and  ice.  Further  work  upon  the  dike  being  dis- 
continaed,  owing  to  the  strong  opposition  of  property  owners  along 
the  shores  of  the  bay  (see  Annual  Report  of  the  Chief  of  Engineers 
for  1892,  p.  723),  it  is  not  proposed  to  repair  the  structure.  A  small 
light  at  the  outer  (north)  end  of  the  dike,  maintained  by  the  Light- 
House  Department,  prevents  that  work  in  its  present  condition  being 
a  serious  menace  to  local  navigation. 

At  completion  of  last  contract,  in  May,  1897,  the  channel  up  to 
Flushing  was  in  good  condition,  with  an  available  depth  of  6  feet  or 
over  at  mean  low  water. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  dredging  to  maintain  and 
widen  the  channel  to  Flushing. 

Flash  ins  Bay  is  in  the  colleotion  district  of  New  York.  The  nearest  lieht-honse 
is  on  Norl£  Brother  Island,  3  miles  to  the  northwest.  There  is  a  smaU  light  on  the 
north  end  of  the  dilce,  in  the  hay,  maintained  hy  the  Light-House  Department. 
Fort  Schuyler  and  WiUets  Point,  about  4  miles  east  from  the  mouth  of  the  bay,  are 
the  nearest  works  of  defense. 

Money  gtatement 

Jnly  1, 189&  balance  unexpended $505.87 

Jane  30, 1S99,  amount  expended  daring  fiscal  year 1.40 


July  1, 1899,  balance  unexpended 504.47 

Amount  (estimated)  required  for  completion  of  existing  project 50, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $10,000.00 

For  maintenance  of  improvement 5,000.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I566  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


15,000.00 
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Appropriations  for  improving  Flushing  Bay,  New  York,  have  been 
made  as  follows: 


Application. 


Date. 


Constructioii  of  dike 

Diedu^g 

Do!lII""!""l"I"!!l'Illi;" 
Do 

Do 

Oonstrnction  of  dike  and  dredgiag  . 

Bepair  of  dike  and  dredging 

Dredging • 

Do.\\\\\\'""r.'.'.r.'''."'.".""/.ir.; 


Mm. 

June  J 

Mar. 

Ang. 

July 

Ang. 

Aug.  : 

8epl  ; 

July 

Ang. 

June 


8,1870 

f20,O0O 

14,1880 

15,000 

3,1881 

10,000 

2,1882 

5,O0O 

6,1884 

10,000 

6.1886 

10,000 

11.1888 

16.00O 

10,1800 

20,000 

18,1802 

10,000 

18,1804 

4,O00 

8,1806 

4,000 

Total. 


123,000 


No  contract  for  this  improvement  has  been  in  force  during  the  past 
fiscal  yean 


COMMERCIAL  STATISTICS. 


A  statement  of  commerce  for  the  year  1896  has  been  asked  for,  but  Dot  yet  receiTod. 
Following  are  the  commercial  statistics  reported  for  the  oalendar  year  ISO? : 

Freight  received  afMl  shipped  by  water. 


Articles. 


Tons. 


Estimated 
ralue. 


Beoeipts: 

Coal 

Bonding  materials. . 
Paring  smterials  a. . 

Farm  prodnoe 

Dyewoods 

IfigoeUsneons 


82,100 
12,670 
78,566 
2»,000 
8,000 
12,800 


$185,873 

63.626 

01,601 

67,230 

240,000 

186.100 


Total.. 


Shipments: 

Logwood  extracts. 
Misoellaneons 


150,145 


8,260 
1,000 


724.488 


690,000 
75,000 


Total. 


4,250 


726,000 


aUnnsnal  amoant  of  paving  done  in  1807. 
Vessele  engaged  in  above  traffic. 


Class. 

Norober 

ofroond 

trips. 

Tonnage. 

I>raft, 
loaded. 

804 

1,022 

157 

364 

Tont. 
100  to  166 

Feet. 
7to7| 

Togs - 

Sail  Teasels 

150  to  450 
100  to  700 

6tol4 
6  to  10 

Barges,  etc - 

Totsl 

1.837 

The  total  tonnage  of  freights  reported  for  1897, 163,395  tons,  is  82,575  tons  greater 
than  the  amount  reported  lor  1896. 
No  new  lines  of  transportation  are  reported  as  established  since  Jnly  1, 1898. 
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£  IZ. 
mPEOVEMENT  OF  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

East  Biver  is  the  designation  of  the  tidal  strait  which  extends  from 
the  Battery  to  Tbrogs  Neck,  a  distance  of  16  miles,  and  connects  New 
York  Harbor  with  Long  Island  Sonnd.  It  is  the  harbor  entrance  used 
iJmost  exclusively  by  the  coasting  trade  between  New  York  Oity  and 
tlie  New  England  States,  and  British  American  provinces. 

The  channel  in  places  is  crooked  and  narrow,  and  was  originally 
obstmcted  by  many  rocks  and  reefs,  over  and  around  which  the  tide 
ran  in  strong  eddying  currents,  witn  velocities  at  times  as  high  as  6 
miles  per  hour;  even  10  miles  has  been  recorded  at  single  points.  The 
most  dangerous  of  these  places  is  that  known  as  Hell  Gate,  where  the 
channel  turns  a  right  angle  around  Hallets  Point,  and  where  it  was 
originally  obstruct^  by  several  ree&,  some  bare  at  low  tide,  and  others 
covered  from  1  to  20  feet  deep. 

The  mean  rise  of  tide  in  East  Biver  below  (south  of)  Hell  Gate  is  ^ 
to  5  feet;  east  of  Hell  Gate,  where  it  is  affected  by  the  Long  Iidand 
Sound  tides,  it  is  from  5  to  7  feet. 

PROJECTS  FOB  IMPROVEMENT. 

The  project  for  improvement,  adopted  in  1867  and  subsequently  modi- 
fled,  provides  for  removal  to  a  depth  of  26  feet  below  mean  low  water 
of  the  following  rocks  in  and  near  Hell  Gate,  viz:  Hallets  Point  Reef 
(3  acres).  Way  Reef,  Shell  Drake,  Pot  Rock,  Frying  Pan,  Heel  Tap, 
N^rrcr  Point,  Scaly  Rock,  and  Middle  Reef  (which  includes  Flood  Rock, 
Gridiron,  Hen  and  Chickens,  and  Negro  Heads),  and  of  the  following 
rocks  south  of  Hell  Gate:  Ferry  Reef  and  Charlotte  Rock,  off  Thirty- 
foorth  street,  to  26  feet  depth;  Pilgrim  Rock,  off  Nineteenth  street,  to 
24  feet  depth;  Shell  Reef,  off  Ninth  street,  to  18  feet  depth;  Coenties 
Beef  and  Diamond  Reef,  near  the  south  end  of  East  River,  to  24  feet 
depth,  and  reef  off  Diamond  Reef  to  26  feet  depth;  and  of  the  follow- 
ing, east  of  Hell  Gate,  viz:  Reef  off  Sunken  Meadow  to  18  feet  depth; 
North  Brother  Island  Reef  to  26  feet  depth,  and  reef  off  Baretto  Point 
to  24  feet  depth;  also  for  the  building  of  four  sea  walls  upon  other 
ledges  to  guide  the  course  of  the  tidal  currents.  The  total  estimated 
cost  was  $5,139,120. 

By  act  of  Congress  approved  March  3, 1899,  the  removal  of  Mano'- 
war  Rock  was  included  in  the  project. 

The  estimated  cost  of  removing  this  rock  to  a  depth  of  26  feet,  mean 
low  water,  was  $500,000. 

July  1, 1898,  the  following  rocks  had  been  removed  to  the  required 
depth,  viz:  Hallets  Point  Kee^  Way  Reef;  Shell  Drake,  Scaly  Rock, 
Charlotte  Rock,  Pilgrim  Rock,  Coenties  Reef,  Diamond  Reef,  reef  oif 
Diamond  Reef,  North  Brother  Island  Reef,  and  reef  off  Baretto  Point. 
Shell  Reef  had  been  removed  to  the  required  depth,  except  at  a  few 
points;  Middle  Reef  had  been  removed  to  18-20  feet,  Flood  Rock  being 
blasted  to  the  required  depth,  but  not  entirely  removed;  Pot  Rock, 
Prying  Pan,  and  Heel  Tap  to  18-22  feet;  Ferry  Reef  to  24  feet,  and 
reef  off  Sunken  Meadow  to  nearly  the  required  depth.  No  work  had 
been  done  upon  Negro  Point.  A  dike  hiad  been  built  between  Great 
and  Little  Mill  Rocks,  Hell  Gate,  since  used  as  a  place  for  storing 
public  materials  and  for  laying  up  pubLc  vessels. 
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Farther  detailed  descriptions  of  the  locality,  projected  work,  and  work 
done,  are  printed  in  the  Annual  Reports  of  the  Ohief  of  Engineers — 

Pace. 

Forl8(58 741 

Forl874,  Partll 164 

Forl807 1026 

Modifications  in  harbor  lines  between  East  Twenty -third  and  East 
Twenty-fourth  streets;  at  Oak  Point,  East  Biver;  and  on  the  westerly 
shore  of  East  Biver,  at  Bikers  Island,  were  approved  by  the  Secretary 
of  War  on  April  17,  April  19,  and  May  15, 1899,  respectively. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1899. 

Plant  laid  up  and  cared  for  at  Mill  Bock. 

By  act  of  Congress  of  March  3, 1899,  $250,000  was  appropriated  for 
continuing  the  improvement,  including  the  removal  of  Man-o'-War 
Bock,  East  Biver. 

In  compliance  with  Department  letter  of  March  10, 1899,  a  project  for 
the  expenditure  of  the  appropriation  was  submitted,  and  was  approved 
by  the  Secretary  of  War  March  20, 1899.  This  project  provides  for 
making  a  survey  of  Man-o'- War  Bock  and  for  its  removal.  Daring  the 
month  of  April,  1899,  a  survey  of  Man-o'-War  Bock  was  made  and 
specifications  prepared  for  its  removal  to  26  feet  depth  at  mean  low 
water.  After  didy  advertising,  proposals  were  opened  on  June  3,  and 
the  acceptance  of  the  bid  of  the  B.  G.  Packard  Company  was  author- 
ized by  the  Ohief  of  Engineers  June  9,  1899.  A  contract  for  the 
removal  of  the  rock  to  the  required  depth  for  the  sum  of  $159,000  has 
been  prepared  and  forwarded  for  approval. 

PRESENT   CONDITION  OF  IMPROVEMENT. 

The  following  table  shows  the  rocks  and  reefs  to  be  removed  under 
the  adopted  project,  with  their  distance  from  the  Battery,  and  the 
original,  present,  and  projected  depths  for  each: 


Distance 
from  the 
Batterv. 


Leaat 
original 
depth. 


Least 
present 
depth. 


Pro- 
jected 
depth. 


Bemarka. 


Diamond  Reef 

Reef  off  Diamond  Reef 

Coenties  Beef 

Shell  Reef,  off  9th  street 

Pilgrim  Rock,  off  10th  street 

Ferry  Reef,  off  34th  street 

Charlotte  Rook,  off  84th  street 

"Man-o'-War  Rock 

Middle  Reef,  inolading  Flood  Rock, 

Gridiron,  Hen  and  Chickens,  and 

Negro  Heads. 

Haliaii  Point 

Heel  Tap 

Frying  Pan 

Pot  Rook 

Way  Reef 

Shell  Drake 

SoalyRock 

Negro  Point 

Reef  off  Snnken  Meadow 

North  Brother  Island  Reef 

Reef  off  Baretto  Point 


MUeM. 


i\ 


Feet 

17 

19 

U.8 

7.6 

12 

7 

U.7 
+  0.8 
+  « 


+  4 
12.1 
11 
20 
17.4 
18.8 


Feet. 
28 
26 
25.6 

a  18 
24 
24 
26.6 

-f  0.8 
18  to  20 


26 

20.6 

18- 

22.8 

26 

26 

26 


11 
16 
17 


17.8 

26 

24 


Feet. 
24 
26 
24 
18 
24 
26 
26 
26 
26 


Completed. 

Do.' 

Do. 

Do. 
Work  not  oommenoed. 


Completed. 


Do. 
Do. 
Do. 

Nearly  completed. 
Completed. 
Do. 


a  Nearly. 
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The  depth  proposed  in  the  original  project  was  24  feet  below  mean 
low  water.  Subsequently  the  projected  depth  was  Increased  to  26  feet 
for  all  the  rocks  in  and  near  Hell  Gate  and  for  some  of  the  others. 

Shell  Beef  and  reef  off  Sunken  Meadow  are  large  reefs  not  directly 
I  in  the  main  channel.  When  the  project  was  extended  to  include  work 
npon  these,  their  proposed  depth  was  placed  at  18  feet. 

PBOPOSED  OPERATIONS. 

With  the  available  funds  it  is  proposed  to  remove  Mau-o'-War  Bock 
to  a  depth  of  26  feet  below  mean  low  water,  and  other  rocky  obstruc- 
tions as  contemplated  by  the  approved  project. 

Mimey  atatemenU 

July  1, 1898,  balance  unexpended $1,547.49 

Affloant  appropriated  by  rirer  and  harbor  aot  approved  March  8, 1899.      250, 000. 00 

\  251,547.49 

June 80, 1899, amount  expended  dnring  fiscal  year 8,448.40 

July  1, 1899, balance  unexpended 248,099.09 

!         Jnly  1,1899,  outstanding  liabilities 149.60 

I         July  1,1899, balance  available 247,949.49 

[  '. 

I  Amount  (estimated)  required  for  completion  of  existing  project 1, 003, 840. 67 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1901 200,000.00 
Sabmitted  in  oompUanoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  June  i,  1897. 


AMOUNTS  APPROPRIATBD. 


Act  Of— 

July25,1888 $86,000.00 

April  10,1869 178,800.00 

July  11,1870 250,000.00 

March  3,1871 250.000.00 

June  10, 1872 225,000.00 

March  3, 1873 225,000.00 

June  23, 1874 225,000.00 

Mirch8,1875 250,000.00 

August  14,  1876 250,000.00 

June  18, 1878 350,000.00 

Msrcb&1879 250,000.00 

June  1^1880 200,000.00 

March  8,1881 200,000.00 

May4,1882 50,000.00 


Act  of— 

August  2,1882 $200,000.00 

Ju&5,1884 360,000.00 

August  5, 1886 112,500.00 

August  11,1888 250,000.00 

September  19, 1890 200, 000. 00 

July  13, 1892 150,000.00 

August  18, 1894 75,000.00 

June  3, 1896 60,000.00 

March  3, 1899 250,000.00 

Net  receipts  from  other 

sources 3,637.88 

Total 4,649,437.88 


Bednct  amount  reverted  to  United  States  Treasury $8, 158. 55 

Deduct  amount  aUotted  to  Harlem  River 11,000.00 


14,158.55 


4,635,279.38 
Amoant expended  to  June  30, 1899 4,387,180.24 
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Abstraotqf  propoBaU  far  excavation  and  remwal  of  Man-o*-  War  Rocik,  Eaet  Biver^  2few 
York  HarboTf  received  in  response  to  advertieement  dated  May  S,  1899,  and  opened  •Tuma 
S,  1899,  hjf  Moj,  H.  M.  Adams,  Corps  of  Engineers. 


P.  Sftnford  Eom  (Inoorporated),  277  Washington  ttreet,  Jeney  City,  K.  J . 

GeOTge  A.  Rogers,  Plattoburg,  K.  Y 

F.  wTDashe,  Arlington,  N.J 

R.  G.  Packard  Co.,  130  Pearl  street,  New  York  City  a 

Dunbar  die  Snllivan,  Buffalo,  K.Y 

Sberly  Onderdonk,  1  Broadway,  New  York  City 


$246,600.00 
2»4,8ao.  00 
240.000.00 
160, 000.  00 
IM.  000.  00 
16»,703.30 


a  Lowest  bid. 


COinitA.CT  IK  FORCE. 

Name  of  oontractor :  R.  G.  Packard  Co. 
Date  of  contract:  Jane  21, 1899. 
Dato  of  approval :  July  13,  1899. 

Date  of  commencement :  On  or  before  September  11, 1899. 
Date  of  completion :  On  or  before  March  11, 1901. 

Excavation  and  removal  of  Man-o'-War  Rook  to  a  depth  of  26  feet  below 
low  water  for  the  lump  sum  of  $159,000. 


COMMERCIAL  STATISTICS. 


The  commerce  of  the  East  River  is  so  intimately  connected  with  that  belon^ne  to 
New  York  Harbor  proper  that  it  is  impracticable  to  make  a  separate  statement  of  it. 


E  12. 

IMPROVEMENT  OP  HARLEM  RIVER,  NEW  YORK. 

Harlem  Eiver  aDd  Spnyten  Duyvil  Greek  are  two  tidal  inlets,  from 
the  East  Eiver  and  Hudson  Eiver,  respectively,  which  joined  at  Kings 
Bridge  and  separated  Manhattan  Island  from  the  mainland  to  the  north. 

The  Harlem  Eiver  had  a  natural  fair  channel  10  feet  deep  at  low 
water  from  the  East  Eiver,  near  Hell  Gate,  to  Morris  Dock,  a  distance 
of  5  miles,  except  at  High  Bridge,  where  the  depth  was  reduced  to  6 
feet  by  the  debris  of  stone,  etc.,  carried  into  the  river  during  the  con- 
struction of  the  bridge;  for  a  mile  farther,  to  Fordham  Landing,  it  had 
a  crooked  channel  of  7  feet  depth;  above  Fordham  Landing,  to  Ejngs 
Bridge,  a  farther  distance  of  about  a  mile,  the  channel  was  too  narrow 
and  crooked  to  be  used  by  any  but  the  smallest  class  of  boats.  From 
Kings  Bridge  to  the  Hudson  Eiver,  a  distance  of  1|  miles,  Bpujrten 
Duyvil  Greek  had  a  natural  available  depth  of  about  4  feet  at  low 
water.  At  Kings  Bridge  the  channel  between  the  two  inlets  was  very 
narrow  and  nearly  cut  off  by  a  ledge  of  rocks,  awash  at  low  tide. 

The  mean  rise  of  tide  in  the  Harlem  Eiver  was  from  5.5  to  6  feet;  in 
Spuyten  Duyvil  Creek  it  was  3.8  feet.  Mean  high-water  level  in  the 
Hudson  Eiver  at  Spuyten  Duyvil  Greek  was  nearly  a  foot  lower  and 
one  hour  and  forty  minutes  earlier  than  in  the  Harlem  Eiver. 


Digitized 


byGoogk 


APPENDIX  E — ^REPORT  OF   LIEUT.  COL.  BENYAURD.       1233 
PROJECT  FOR  IMPROVEMENT. 

This  project,  adopted  in  1876  and  subsequently  modified,  consists  in 
making  a  navigable  channel  between  the  East  and  Hudson  rivers,  by 
way  of  Harlem  Kiver  and  Spuyten  Duyvil  Creek,  cutting  oft'  the  sharp 
bend  at  Kings  Bridge  by  a  canal  through  Dyckman  Meadow,  the  width 
of  channel  to  be  350  to  400  feet,  and  the  depth  at  mean  low  water  to  be 
15  feet,  except  through  Dyckman  Meadow  rock  cut,  where  it  was  to 
be  18  feet,  the  work  to  be  done  by  rock  removal  and  dredging,  and  the 
sides  of  channel  to  be  protected  in  places  by  diking  or  revetment.  The 
estimated  cost  is  $2,700,000. 

By  act  of  Congress  approved  March  3, 1899,  the  sum  of  $100,000  was 
appropriated  for  "continuing  improvement,"  the  act  also  authorizing 
and  directing  the  Secretary  of  War  *<to  take  such  action  as  may  be 
most  advantageous  to  the  IJnited  States  regarding  the  unused  stone 
originally  exc<avated  for  this  improvement,  and  now  stored  on  leased 
ground  known  as  Dyckman  Meadow,  and  so  much  of  the  appropria- 
tion herein  made  as  may  be  necessary  may  be  used  for  such  purpose." 

In  compliance  with  the  foregoing,  so  much  of  the  available  funds  as 
may  be  necessary  will  be  applied  to  removing  the  broken  stone.  The 
balance  it  is  proposed  to  use  for  continuing  the  improvement,  in  accord- 
ance with  the  adopted  project. 

Up  to  the  beginning  of  the  last  fiscal  year  a  free  channel  of  12  to  15 
feet  depth  at  mean  low  water  had  been  made  through  the  entire  course 
between  East  and  Hudson  rivers,  with  18  feet  depth  at  the  Dyckman 
Meadow  rock  cut.  At  this  cut  the  width  had  been  made  350  feet; 
south  and  east  of  it,  to  the  East  Eiver,  the  width  was  150  feet  or  over, 
and  west  of  it,  to  the  Hudson  Eiver,  the  width  was  200  feet  or  over. 

Farther  detailed  descriptions  of  the  locality  and  projects  are  printed 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1875,  Part  II,  page 
224,  and  for  1887,  Part  I,  page  666. 

Harbor  lines  for  Harlem  Eiver  and  Spuyten  Duyvil  Creek  were 
established  by  the  Secretary  of  War  October  18,  1890,  and  modified 
October  2, 1893,  and  again  January  8, 1897. 

OPBRATIONS  DUBING  THE  FISCAL.  TEAR  ENDING  JUNE  30,  1899. 

At  the  beginning  of  the  year  repairs  necessary  for  the  preservation 
of  the  drill  scow  Htidson  and  field  survey  of  the  localities  worked  over 
doringlate  contracts  were  in  progress.  During  July,  1898,  the  repairs  of 
scow  were  completed  and  the  scow  laid  up,  and  the  surveys  were  also 
completeti  the  same  month. 

Under  the  appropriation  of  $100,000  made  by  the  river  and  harbor 
act  of  March  3,  1899,  specifications  were  prepared  and  proposals 
invited  for  the  purchase  and  removal  of  the  stone  stored  on  land  near 
Spuyten  Duyvil,  New  York  city,  to  be  opened  April  28,  1899.  Ten 
bids  were  received,  which,  with  the  approval  of  the  Secretary  of  War 
May  15, 1899,  were  all  rejected,  and  the  informal  oflTer  of  John  P.  Conk- 
Ung  at  22  cents  per  cubic  yard  was  accepted,  and  a  contract  entered 
into  with  him  May  18, 1899. 

Operations  under  this  contract  were  commenced  on  June  17,  and  up 
to  tbe  close  of  the  fiscal  year  396  cubic  yards  of  stone  had  been 
removed  from  the  stone  pile  and  taken  away  on  a  scow. 
BNG  99 78 
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PRESENT  CONDITION  OP  IMPROVEMENT. 

From  the  Hudson  Biver  to  Macombs  Dam  Bridge  the  improved 
channel  is  12  feet  deep  and  over  at  mean  low  water,  and  from  180  to 
350  feet  wide.  The  cat  through  Dyckman  Meadow,  originally  exca- 
vated to  a  depth  of  18  feet,  mean  low  water,  has  shoaled  to  15  feet  in 
some  places,  owing  to  the  deposit  of  silt;  the  width  of  the  cat  is  350 
feet.  From  Macombs  Dam  Bridge  soath  to  Wards  Island,  East  River, 
the  available  channel  is  15  feet  deep  and  over,  and  nowhere  less  than 
150  feet  wide. 

To  complete  the  project  there  remains  the  widening  of  the  channel 
to  the  full  width  of  350  to  400  feet,  deepening  it  to  15  feet  where  that 
depth  has  not  already  been  obtained,  and  revetting  the  banks  where 
the  channel  excavation  passes  through  meadow  or  upland. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  apply  the  present  appropriation,  first,  to  the  removal 
of  stone  from  Dyckman s  Meadows;  and,  second,  to  the  prosecution  of 
the  work  most  necessary  for  navigation  possible  to  be  done  with  the 
funds  remaining.  Future  appropriations  will  be  applied  to  the  contin- 
uation and  completion  of  the  work  contomplated  under  the  adopted 
project. 

Money  statement. 

Jaly  1,1898,  baUnoe  anexpended $9,991.06 

Amoant  appropriated  by  nver  and  harbor  act  approved  March  8, 1899.      100, 000. 00 

109,991.06 
June  30, 1899,  amonnt  expended  during  fiscal  year 6,976.44 

Joly  1,1899,  balance  unexpended 103,014.62 

July  1,1899,  outstanding  UabUitieu $646.46 

July  1, 1899,  amoant  covered  by  uncompleted  contracts ....    61, 612. 88 

62,258.33 


July  1, 1899,  balance  avaUable 50,766.29 


Amount  (estimated)  required  for  completion  of  existing  project 1, 456, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,190) 600,000.00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  APPBOPBIATBD. 

AUotment  June  23, 1874,  from  appropriations  for  East  and  Harlem  rivers. . .  $11, 000 

Act  of  March  13, 1875 10,000 

Total 21,000 

Amounts  appropriated  under  present  project. 

June  18, 1878 $300,000 

March  3. 1879 100,000 

August  11, 1888 70,000 

September  19, 1890 250,000 

July  13,1892 175,000 

August  18, 1894 125,000 

June  3, 1896 125,000 

March  3, 1899 100.000 

Total 1,246,000 
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Jhitraci  of  propo$aUfor  tkepurehase  and  removal  of  BS5,000  oubio  yardt,  more  or  leee, 
of  broken  Btone,  ouyned  by  the  United  States,  and  etcred  on  land  near  Spuyten  Duyvil^ 
New  York  City,  received  in  reeponee  to  advertieement  dated  March  ^5, 1899,  and  opened 
April  t8, 1899,  by  M^f.  H.  M,  Adams,  Corps  of  Engineers, 


Approxi- 

mate money 

Namber 

yalue  of 

50. 
of 

of  cubic 

Time  within 

Price 

rent  to  be 

Total 

Kame  and  address  of 

yards 

which  it  is 

per 

Amount. 

paid  by  the 

amount. 

bid 

bUder. 

propoMed 

proposed  to 

cabio 

United 

t(>  be  re   '  do  the  work. 

yard. 

States  dur- 

rent. 

moved.  , 

ing  period 

of  removal 

of  rook. 

Cents, 

Bngh  P.  Sberidan,  22State 
street,  liew  York  City. 

235,000 

18  months 

68 

$159,800.00 

$8,000.00 

$162,800.00 

TheF.W.McNealCo.,80 
and    8S    Keade    street, 
Nf  w  York  City. 

235,000 

300  working 
days. 

84^ 

82,179.60 

2.000.00 

84,179.50 

John  C.  fiodgera.  536  Weat 

City. 
John    P.     Conkling,     44 
Broadway.   Kew  TTork 

235,000 

2yean} 

35 

82,250.00 

• 

4,000.00 

86,260.00 

235,000 

300  working 

38 

89,300.00 

2,000.00 

91.300.00 

days. 

5  1  ChMfFrey.Jr.,411  Tourth 

235.000 

600  working 

m 

116,825.00 

4,000.00 

120,325.00 

1     ftTenoe,  ^ew  York  City. 

•    FarreU    &    Hopper,    216 

WMt  One  hnndred  and 

days. 

200.000 

lyear 

60 

100,000.00 

2,000.00 

102,000.00 

twenty-fiflh  street,  New 
York  City. 
Manhattan     Contracting 

235,000 

700  working 

60 

141, 000. 00 

4,660.00 

145,660.00 

Co.,     39     Eaat    Forty, 
seeond  atreet,  New  York 
City. 
John  A.  Bouker,  110  Wall 

days. 

236,000 

600  working 

30 

70.500.00        8,820.00 

73,820.00 

6treet,New  York  City. 

days. 

fi.  G.  Packard,  130  Pearl 

236.000 

Hy«»« 

»A 

93,296.00        8,500.00 

101,795.00 

street,  Now  York  City. 
Jamea    C.     Smith,     iSsO 

19 

235,000 

2  years 

86 

84,600.00 

4,000.00 

88,600.00 

Broadway,    New  York 

City. 

All  bids  rejected,  being  considered  too  high. 


OOIfTRACT  IN  FORCB  DURINO  THB  FISCAL  YEAR  BNDING  JUNE  80,  1899. 

For  removal  of  235,000  cable  yards,  more  or  less,  of  broken  stone,  at  22  cents  per 
cubic  yard. 
Nsme  of  contractor.  John  P.  Conkling. 

DAte  of  contract,  May  18, 1899:  date  of  approval.  May  27, 1899. 
Date  of  commencement,  on  or  Wore  Jane  17, 1899. 
Dste  of  completion,  on  or  before  Jane  11, 1900. 


OOMMKRCIAL  STATISTICS. 


The  actoal  commerce  of  the  Harlem  Biver  and  Spnyten  Dayril  Creek  for  the  years 
IttS  and  1895  was  as  foUows: 


Items. 

1898 
(tons). 

1896. 

Tons. 

Value. 

OoMnl  mervhandise 

8,232,062 
596,306 
451,702 
602,217 
878,234 
149,865 

8,473.581 
767. 851 
633,194 

1,526,043 
947. 710 
185,215 

$171,803,688 
16, 23a  420 

7,839, 116 

Onia, floor, feed. ^ '..'..'.  .  ...    '/.'. 

I'tnaber  and  timber 

Bsildiaf  material 

4,698.294 

8,776.483 

861,430 

les..;:":::::::::™:;::::;:::::::::::;*:: ::*;:* 

Total 

5,910,376 

7,633,694 

208, 707. 876 
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The  total  tonnage  for  the  year  1895  showB  an  increase  over  that  of  1893  of  1,623,318 
tonS;  or  nearly  28  per  cent,  dnring  the  two  years.  Of  the  total  tonnage  4,022,832  tons 
was  received*and  shipped  at  the  docks  of  the  New  York,  New  Haven  and  Hartford 
Railroad  Company  directly  helow  Second  Avenue  Bridge,  where  also  about  62,000 

?a8Benger8  were  transferred  in  cars  by  the  steamer  Maryland  to  and  from  the  Ne'w 
ork,  New  Haven  and  Hartford  Railroad  to  and  from  connecting  lines  terminating^ 
on  the  Hudson  River  at  Jersey  City.  Of  the  balance,  28,101  tons  was  handled,  at 
various  points  on  Spuyten  Duyvil  Creek,  and  3,482,661  tons  was  received  and  shipped 
at  the  various  docks  on  the  Harlem  River  between  its  junction  with  the  East  Kiver 
and  Dyckman  Cut. 

As  near  as  can  be  determined,  the  vessels  engaged  in  the  river  traffic  were  as 
follows : 

Canal  boats,  barges,  and  rail  road -car  floats 37,  246 

Sailing  vessels,  schooners,  lightern,  etc 5,  483 

Steamers  and  tugs,  exclusive  of  pleasure  boats 27,  525 

A  large  proportion  of  the  freight  handled  at  the  docks  of  the  New  York,  Netr 
Haven  and  Hartford  Railroad  Company  is  carried  in  and  out  of  the  Harlem  Kiver 
on  railroad- car  floats  and  transfer  boats;  and  during  the  year  1895  335,236  loaded 
cars  and  155,757  empty  cars  were  thus  received  and  shipped  from  these  docks.  Only 
the  contents  of  these  cars  are  included  in  the  above  tonnage,  not  the  weight  of  the 
oars  themselves. 

There  was  also  carried  out  of  the  river,  on  scows,  142,650  tons  of  ashes  and  otlier 
city  refnse,  which  is  not  included  in  the  above  table.  « 

No  new  lines  of  transportation  were  reported  as  established  since  .Tnly  1, 1898. 

The  following  information  regarding  commerce  on  the  Harlem  River  for  the  cal- 
endar year  1898  was  furnished  by  the  New  York,  New  ilaveu  and  Hartford  Railroad 
Company : 

Freight  handled  at  their  Harlem  River  Station tons . .  4, 358,  576 

Passengers  carried  between  Harlem  River  and  Jersey  City  by  transfer 

steamers 67,099 

Number  of  loaded  cars 420,021 

Number  of  empty  cars -. 149,290 

Included  in  the  amount  of  freight  handled  there  were  497,281  tons  of  coal  shipped 
on  through  billing. 


BRIDGES  ACROSS  THE  DARLEM   RIVER. 


The  following  table  shows  the  location  and  characterisrit'R  of  the  several  existing 
bridges  across  the  Harlem  River: 


Name  and  location  of  bridge. 


Feet. 
First  avenue 108 


Width  in 

clear  iu 

each 

draw. 


Second  avenue 103.7 

Third  avenue 108 

Fourth  aven  ue 102 

MadlHon  avenue I  132 

Macombs  Dain,  One  hundred  and  hftv-  164 

fifth  Htreet. 

New    York   and    Northom    Railway  128 

Bridge,  at  Eighth  avenue. 
High  Bridge  (old  aqueduct) 


Washington  Bridge,  at  One  hundred 
and  eighty -first  street. 

Bridge  at  Broadway  acntss  improved 

channel. 
Hudson  River  Railroad  Bridge,  at  the 

mouth  of  Spuyten  Duyvil  Creek. 

Bridge  over  Spnyten   Duyvil  Creek 

(temporary). 
Bridge  over  Spuyten   Duyvil  Creek 

(peruiauent). 


104 
50 

60 
100 


Height  of 
bottom 
chords 
above 
mean 
Ugh 
water. 


Feet. 
24 

28.5 
24 
.25.6 
25 


28 


Single 
span. 

26 

6.9 

7.20 
a3.6 


Remarks. 


Double  draw,  highway  bridge,  iron,  in 

course  of  construction. 
Double  draw,  rnilroad  bridee,  iron. 
Double  draw,  hiuhwRy  bridge,  iron. 
Double  draw,  railroad  bridge,  iron. 
Double  draw,  road  bridge,  iron. 
Do. 

Double  draw,  railroad  bridge,  iron. 

No  draw;  stone  arch;  width  between 
piers,  77.7  feet;  clear  waterway,  55 
feet;  crown  of  arch,  100  feet  above 
menu  high  water. 

No  draw;  iVonaroli;  spnn,  500  feet;  clear 
waterway,  420  feet ;  crown  of  arch,  136.7 
fe<^t  al)Ove  mean  high  water. 

Double  draw,  road  bridge,  iron ;  opened 
to  tniHicJan.  1,1895. 

Single  draw,  wo(>den  trestle,  iron  draw- 
8i)an ;  will  shurtiy  be  rt*placed  by  iron 
truss  bridge  with  double  drawspan. 

Lift  opening,  railroad  bridj^e,  iron. 

Double  draw,  railroad  bridge.  Iron,  in 
course  of  construction. 


a  Extreme  high  tide. 


Digitized 


byGoogk 


APPENDIX   E REPORT   OF   LIEUT.  COL.  BENYAURD.        1237 

Under  authority  conferred  by  the  river  and  harbor  acts  dated  September  19, 1890, 
Angnst  17, 1894,  and  Jane  3, 1896,  rnles  and  regulations  for  the  opening  and  operating 
of  the  draws  in  the  bridges  crossing  tbe  Harlem  River  were  prescribed  by  the  Sec- 
retary of  War  May  14, 1898. 


PURCHASE  OP  CERTAIN  LAND  NEAR  HARLEM  RIVER, 
[Printed  in  Hoase  Doc.  No.  210,  Fifty -Afth  Congress,  third  Hession.] 

Opficb  op  the  Ghibp  of  Engineers, 

United  States  Army, 

Washingtony  January  26y  1899. 

Sir:  Under  the  first  contract  for  the  improvement  of  Harlem  Eiver 
in  1887  a  quantity  of  stone  was  excavated  from  Dyckman  Oat,  it  being 
intended  to  nse  this  stone  for  revetting  the  sides  of  the  excavated  cban- 
nel  of  the  river.  This  stone  was  stored  on  leased  ground,  for  wiiich  the 
Government  has  been  paying  since  that  time  a  rental  of  $2,000  per  year. 

When  the  second  contract  for  the  work  was  made  in  1889  it  became 
appaient  that  this  stone  could  not  be  advantageously  used  in  the 
improvement  of  the  Harlem  Kiver,  and,  in  order  to  avoid  the  cost  of 
storage,  efforts  were  made  to  dispose  of  the  stone  by  inviting  prox)Osal8 
for  its  purchase.  After  various  efforts,  running  over  a  number  of  years, ' 
it  was  found  impossible  to  sell  the  stone  at  any  price,  and  in  1896  signs 
were  prepared  and  placed  in  conspicuous  places  on  the  stone  pile 
authorizing  persons  who  so  desired  to  take  the  stone  free  of  cost.  A 
nninber  of  applications  were  made  in  accordance  with  this  proposition, 
hat  only  abont  2,000  cubic  yards  was  actually  taken. 

The  stone  is  useful  for  many  purposes,  but  owing  to  the  abundance 
of  8tone  of  this  character  in  the  vicinity,  resulting  from  street  grading, 
excavating  of  building  sites,  etc.,  it  has  very  little  value,  and  conse- 
quently all  efforts  of  the  (rovernment  to  get  rid  of  it  have  failed.  It  is 
possible  to  purchase  stoi»e  from  other  parties  for  less  than  it  would  cost 
to  simply  remove  this  from  the  place  where  it  is  stored. 

There  are  no  works  under  way  nor  projects  contemplated  in  the 
vichiity  of  New  York  upon  which  this  stone  could  be  advantageously 
used  by  the  Government.  A  rental  of  $2,000  per  year  is  now  paid  for 
the  land  upon  which  it  is  stored,  which  amount,  and  probably  more, 
will  have  to  be  paid  until  some  action  is  taken  by  Congress.  It  is 
believed  to  be  to  the  public  interest  to  make  some  arrangement  whereby 
this  excessive  rental  can  be  avoided. 

There  are  two  methods,  the  adoption  of  either  of  which  would,  in  my 
opinion,  be  preferable  to  the  existing  status: 

First,  to  purchase  the  laud  upon  which  the  stone  is  stored ;  or,  second, 
to  remove  the  stone  and  dump  it  in  the  deep  hole  of  the  Hudson  Eiver 
off  Port  Washington  Point. 

To  carry  out  the  first  method— that  is,  the  purchase  of  the  land — would 
require  probably  an  expenditure  of  about  $110,000,  as  there  are  7.33 
acres  of  land  and  it  is  valued  at  about  $15,000  per  acre. 

The  second  method — that  is,  the  removal  of  the  stone  and  dumping  it 
in  deep  water— would  cost  about  $102,000.  There  are  340,000  tons  in 
all,  and  it  is  estimated  that  the  cost  of  handling  and  transi>orting  would 
be  about  30  cents  per  ton,  and  that  it  would  take  about  three  and  one- 
balf  years  to  complete  the  removal. 

it  will  be  seen  that  there  is  very  little  difference  between  the  cost  of 
removing  the  stone  and  cost  of  acquiring  title  to  land  upon  which  it  is 
stored,  and  it  would  seem  under  the  circumstances  to  be  more  advan- 
tageous to  the  Government  to  purchase  the  land  if  it  can  be  acquired 
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at  the  price  above  stated,  or  somewhere  near  that  price,  for  the  reason 
that  it  could  undoubtedly  be  disposed  of  in  the  future  for  a  good  price, 
even  with  the  stone  left  upon  it,  and  whatever  amount  was  secure<i  for 
it  would  diminish  by  that  much  the  total  cost  to  the  Government  of  the 
disposal  of  the  stone  matter. 

I  have  the  honor,  therefore,  to  recommend  that  this  matter  be  brought 
to  the  attention  of  the  Committee  on  Eivers  and  Harbors  of  the  House 
of  Representatives,  with  the  recommendation  that  some  provision  be 
embodied  in  the  item  of  appropriation  for  Harlem  River  in  the  current 
river  and  harbor  bill  authorizing  the  Secretary  of  War  to  purchase 
this  land  if  it  can  be  secured  at  a  reasonable  price,  or,  in  the  event  that 
it  can  not  be  purchased,  to  cause  the  stone  to  be  removed  and  dumped 
in  the  Hudson  River. 

A  copy  of  a  memorandum  giving  a  resume  of  the  action  of  the 
Department  in  regard  to  this  stone  is  submitted  hei  ewith* 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Oen.y  Chief  of  BngineerSj 

U.  S.  Army. 
Hon.  R.  A.  Alger, 

Secretary  of  War. 


MEMORANDUM  OF  ASSISTANT  ENGINEER  A.  DOERFLINGER. 

1.  All  the  rook  stored  on  the  leased  ground  was  excavated  from  Dyckman  Cut 
under  the  first  contract  for  thi^  work,  dated  December  15,  1887,  and  comprises 
235,000  cabio  yards,  more  or  less,  measured  in  the  damp,  equivalent  to  340,000  tons, 
approximately. 

2.  When  the  second  contract,  dated  August  12, 1889,  for  continuing  the  excayation 
was  made,  it  was  recognized  that  the  storage  of  the  stone  would  cost  more  than 
could  ever  be  realized  from  it,  or  more  than  outside  stone  could  be  bought  for  should 
it  be  required  in  the  structure  for  revetting  the  sides  of  the  excavated  channel,  and 
the  contract  provided  that  the  excavated  stone  should  become  the  property  of  the 
contractor,  and  that  he  must  famish  his  own  place  of  deposit  for  it. 

3.  The  first  effort  to  dispose  of  the  stone,  or  at  least  a  part  of  it,  was  made  October, 
1889,  when  proposals  for  the  purchase  of  about  50,000  cubic  yards,  more  or  less,  of 
the  stone  were  invited  by  public  advertisement  dated  October  17,  1889.  No  bids 
were  received  in  answer  to  this  advertisement. 

4.  December  10,  1889,  a  proposition  by  John  Satterlee,  contractor  for  excavating 
the  rock,  for  the  purcnase  of  60,000  cubic  yards  of  the  stone,  at  10  cents  per  cubic 
yard,  was  accepted  by  this  office,  but  no  stone  was  ever  taken  under  this  offer. 

5.  September  23,  1890,  authority  was  granted  to  Ross  &  Sanford,  contractors,  Jer- 
sey City,  to  take  10,000  tons  of  the  stone  free  of  cost,  but  no  stone  was  ever  taken 
under  this  authority. 

6.  May  18,  1892,  E.  D.  Smith,  88  West  Houston  street,  New  York,  was  authorized  to 
take  about  500  cubic  yards  of  the  stone,  which  was  subsequently  removed  by  him. 

7.  April  25, 1^,  a  letter  was  addressed  by  Colonel  Gillespie  to  the  Chief  of  Engi- 
neers, requesting  authority  to  sell  the  stone  in  small  lots,  on  application,  at  not  less 
than  10  cents  per  cubic  yard.    The  authority  asked  for  was  granted  April  26, 1894. 

8.  April  27, 1894,  proposition  of  Arthur  McMulIen  &  Co.,  contractors  for  construc- 
tion of  Broadway  Bridge,  for  the  purchase  of  1,500  cubic  yards  of  the  stone,  at  10 
cents  per  cubic  yard,  was  accepted.  The  stone  was  subsequently  removed  from  the 
pile  and  used  as  filling  of  fender  pier  of  Broadway  Bridge. 

9.  December  1,  1894,  2,000  cubic  yards  of  stone  were  sold  to  Sherman  Petrie,  142 
Broad  street.  New  York,  at  10  cents  per  cubic  yard;  about  1,200  cubic  yards  of  this 
stone  was  subsequentlv  removed  by  tlie  purchaser.  December  3, 1894,  at  the  recjuest 
of  Mr.  Petrie,  tne  privilege  to  take  stone  from  the. pile  at  the  same  price  was 
extended  to  20,000  additional  cubic  yards,  but  no  stone  was  ever  paid  for  or  deliv- 
ered under  this  authority. 

10.  April  6,  1895,  Richard  Alexander,  Marble  Hill,  New  York,  was  authorized  to 
take  1,000  cubic  yards  of  stone  from  dump  on  payment  in  cash  for  the  stone  at  the 
rate  of  10  cents  per  cubic  yard.    No  payment  made ;  no  stone  delivered. 

11.  May  29, 1895,  all  the  stone  in  the  dump,  235,000  cubic  yards,  more  or  less,  again 
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adTertised  for  sale,  bids  to  be  opened  Jaly  9, 18^.    No  bids  received  nnder  this 
idTertiseroent. 

12.  August  28, 1895,  Radolph  Uolste,  150  Broadway,  New  York,  makes  offer  to  pur- 
ehaae  25(^000  cubic  yards  of  the  stone  at  5  ceuts  per  cubic  yard.  Proposition  sub- 
mitted to  the  Chief  of  Engineers  and  approved  by  him  August  31, 1895.  Mr.  Uolste 
notified  that  his  offer  is  accepted  September  3, 1895.  No  payment  made  and  no  stone 
removed  under  this  offer. 

13.  February  11,  1896,  offer  of  Louis  B.  Rendt,  129  Broad  street,  New  York,  to 
parchase  3,000  cnbic  yards,  more  or  less,  of  stone  at  15  cents  per  cubic  yard,  was 
accepted.    No  payment  was  ever  made  nnder  this  offer  and  no  stone  removed. 

U.  May  16,  1896,  assistant  engineer  instructed  to  have  proper  sij^ns  prepared  to 
be  placed  in  conspicuous  places  upon  the  stone  pile  anthonzinff  every  person  who  so 
de(»irps  to  take  the  stone  f^ee  of  cost,  after  duly  applying  for  permission  at  the 
Kings  Bridge  office. 

15.  January  14, 1897,  Richard  Alexander  asks  for  option  for  sixty  days  on  50,000 
eabio  yards  of  stone  at  2^  cents  per  cubic  yard.  Mr.  Alexander's  proposition  rela- 
tive to  option  not  entertained.  Informed  that  he  is  authorized  to  take  any  or  all 
the  stone  according  to  advertise<l  terms  (free  of  charge,  as  stated  on  signs).  No 
stone  taken  nuder  tnis  authority. 

16.  August  24, 1897,  pursuant  to  request  of  John  O'Connor,  3  Beaver  street.  New 
York,  authority  was  given  him  to  take  50,000  cubic  yards  of  stone  from  the  dump 
free  of  charge,  to  be  removed  within  one  year  from  date.  As  no  use  was  made  of 
this  permit  for  two  months  subsequently,  and  it  became  evident  that  the  permit  was 
held  only  for  speculative  purposes,  it  was  canceled  October  28, 1897. 

17.  September  21, 1897,  permission  was  given  the  Hudson  River  Stone  Supply  Com- 
pany to  remove  from  10,000  to  15,000  cubic  yards  of  stone  from  the  dump,  but  no 
•tone  has  been  removed  nnder  this  permit. 

18.  October  8, 1897,  Frank  McNeal,  contractor  for  stone  riprap  wall  at  Sandy  Hook, 
was  authorized  to  take  such  stone  as  he  may  require  to  complete  his  contract  for 
closing  the  breach  in  Sandy  Hook,  N.  J.  (about  50,000  tons),  and  the  work  of  remov- 
ing the  stone  is  now  in  progress. 

19.  Under  the  public  notice  (by  signboards  on  the  stone  pile)  that  every  person 
who  BO  desires  may  take  the  stone  free  of  cost  there  has  been  removed  by  Sheridan 
&  8hea,  general  stone  contractors,  during  the  spring  of  1897,  about  2,000  cubic  yards 
of  the  stone. 

20.  Abont  6,000  onbic  yards  of  the  stone  has  been  used  in  revetments  for  the  sides 
of  the  excavated  channel;  it  has  been  found,  however,  that  even  for  this  purpose 
stone  can  be  furnished  from  outside  sources  at  less  cost  than  if  taken  from  the  dump. 

21.  The  stone  is  useful  for  many  purposes,  but  owing  to  an  abundance  of  stone  m 
this  vicinity  resulting  from  street  grading,  excavation  of  building  sites,  etc.,  stone 
of  this  character  can  generally  be  obtained  more  advantageously  from  the  latter 
lonrces  by  persons  requiring  it;  and  consequently  all  efforts  liy  this  office  to  get  rid 
of  the  stone  in  reasonably  large  quantities  without  cost  to  the  Cover nment  have 
thns  far  failed. 

22.  If  the  stone  is  disposed  of  by  dumping  it  in  the  deep  hole  in  the  Hudson  River 
off  Fort  Washington  Point,  as  has  been  suggested  by  Colonel  Ludlow,  the  cost  of 
handling  and  transporting  the  stone  would  be  about  30  cents  per  ton,  or  for  the  whole 
amount^  34(),000  tons,  $102,000.  On  the  basis  of  10,000  tons  per  month,  it  would  require 
thirty-four  working  months  to  remove  the  stone,  or,  for  ten  working  months  per  year, 
abont  three  and  one-half  years. 

23.  The  depression  in  the  Hudson  River  off  Fort  Washington  Point  has  a  maximum 
depth  of  155  feet  below  mean  low  water.  It  has  a  length  of  1,000  yards  and  an  aver- 
age width  of  170  yards  within  the  100-foot  contour,  or  an  approximate  area  of  170,000 
tqnare  yards.  All  the  stone  in  the  dump  could  be  deposited  within  this  area  with 
an  average  till  of  1.4  yards^  if  distributed  uniformly  over  the  whole  area,  or  by  filling 
only  the  deeper  portions  of  the  depression  it  would  probably  all  be  contained  below 
the  minns  1^-foot  plane. 

A.  DoKRFLmGER,  AeHstant  Engineer, 


E  13. 

IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

Newtown  Creek  is  a  tidal  stream  about  4  miles  long,  extending 
northerly  and  westerly  through  Brooklyn,  N.  Y.,  and  emptying  in  the 
East  River  opposite  Thirty-fourth  street. 

The  mean  rise  of  tide  in  the  creek  is  about  4^  feet. 
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PROJEOXfci  FOB  IMPEOVEMENT. 

The  first  project  for  impiovement,  adopted  in  1881  and  sabseqaeutly 
extended,  proposed  a  channel  of  varying  widths  and  depths  firom  the 
mouth  of  the  creek  up  to  the  Metropolitan  Avenue  crossings  in  both 
the  east  and  west  branches. 

By  the  terms  of  the  river  and  harbor  act  of  1896  this  project  was 
modified  so  as  to  provide  for  a  channel  uniformly  125  feet  wide  and  18 
feet  deep  at  mean  low  water  up  to  the  Metropolitan  Avenue  bridges, 
at  an  estimated  cost  of  $450,000. 

Up  to  July  1, 1898,  the  channel  had  been  made  18  feet  deep  at  mean 
low  water  and  125  feet  wide  from  the  mouth  of  the  creek  to  and  above 
Grand  Street  Bridge  over  the  east  branch,  and  to  a  point  900  feet  up 
the  west  branch,  except  in  and  close  to  the  draw  of  the  Yernon  Avenue, 
Greeni)oint  Avenue,  aM  Grand  Street  bridges,  where  dre<1ging  was 
postponed  to  admit  of  rebuilding  or  protecting  tlie  bridge  piers. 

Further  details  of  previous  projects  are  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  pages  7(]0, 761. 

OPEBATIONS  DUBma  THE  FISOAL  YBAB  ENDmG  JUNE  30,  1899. 

At  the  beginning  of  the  year  dredging  was  in  progress  under  a 
continuing  contract  for  the  completion  of  the  project  entered  into  with 
John  H.  Fenner,  of  Jersey  City,  N.  J.,  October  20, 1896. 

Dredging  and  removal  of  material  under  this  contract  were  contin- 
ued until  May  30, 1899,  when  the  contract  was  completed.  During  the 
fiscal  year  the  amounts  excavated  and  removed  under  the  contract  were 
456,637  cubic  yards  of  sand,  mud,  etc.,  and  268.76  cubic  yards  of  bowl- 
ders,  each  of  one  half  cubic  yard  volume  or  over.  The  channel  of  18 
feet  depth  at  mean  low  water  was  extended  to  50  feet  from  the  Metro- 
politan Avenue  Bridge  on  the  east  branch,  and  to  the  pier  guard  of 
Metropolitan  Avenue  Bridge  on  the  west  branch,  the  limits  of  the  proj- 
ect making  the  full  width  of  125  feet  except  through  and  above  Grand 
Street  Bridge  on  the  east  branch,  where  the  channel  is  limited  by  estab- 
lished harbor  lines.  Shoals  throughont  the  length  of  the  dredged 
channel  have  been  removed.  The  channel  has  been  carefully  swept, 
and  all  bowlders  or  hard  bottom  have  been  removed  to  the  required 
depth. 

The  total  anu)unts  of  materials  dredged  under  this  contract  are 
1,016,382  cubic  yards  of  sand,  mud,  etc.,  and  462.65  cubic  yards  of 
bowlders,  each  of  one-half  cubic  yard  volume  or  over. 

The  amount  of  bowlders  removed  is  about  one  seventh  of  the  amount 
estimated  (3,200  cubic  yards),  based  upon  proportions  found  in  previous 
work.  The  amount  of  sand  removed  is  61,382  cubic  yards  more  than 
the  amount  estimated,  dne  to  repeatedly  removing  shoals  along  the 
banks  of  the  channel  where  it  is  not  bulkheaded. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  channel  has  been  dredged  18  feet  deep  at  mean  low  water,  except 
through  the  south  drawspan  of  Vernon  Avenue  Bridge  and  the  south- 
west drawspan  of  Greenpoint  Avenue  Bridge.  It  has  been  made  125 
feet  wide,  except  through  the  bridge  drawspans  and  at  certain  points 
above  Grand  Street  Bridge,  where  the  established  harbor  lines  are  less 
than  that  distance  apart.  On  account  of  the  condition  of  Vernon  Ave- 
nue and  Greenpoint  Avenue  bridges  it  has  not  been  safe  to  dredge  in 
the  drawspans.    Greenpoint  Avenue  Bridge  is  being  rebuilt,  and  an 
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order  of  the  Secretary  of  War  has  been  issaed  requiring  alterations  in 
Vernon  Avenue  Bridge. 

At  the  following-named  points  the  banks  of  the  channel  are  bordered 
by  Hats  of  mud  or  loose  sand,  which  run  into  the  side  cuts  immediately 
after  dredging: 

At  the  entrance  to  the  creek  from  East  Eiver. 

Immediately  below  Greeupoint  Avenue  Bridge. 

From  Meeker  Avenue  Bridge  to  the  junction  of  the  east  and  west 
branches. 

At  these  points  to  maintain  the  required  depth  over  the  full  width 
of  the  channel  frequent  dredging  would  be  required. 

PBOPOSBD  OPEBATIONS. 

To  widen  the  channel  at  the  entrance,  extending  it  nearly  to  the  har- 
bor hnes  on  either  side,  or  as  near  as  the  available  funds  will  permit  of. 

The  estimated  cost  of  maintenance  of  the  improved  channel  is  $10,000 
per  year.  It  would  be  more  effective  to  apply  this  as  $20,000  every  two 
years,  and  it  is  probable  that  the  amount  of  shoaling  will  decrease  as 
the  loose  material  from  adjacent  flats  is  removed,  reducing  the  cost  of 
maintenance. 

Newtown  Creek  is  in  the  collection  district  of  Kew  York,  of  which  New  York  Citv 
it  the  port  of  entry.  The  nearest  light-hoase  is  on  Black  wells  Island,  New  York 
Harbor.  The  nearest  work  of  defense  is  Fort  Columbusy  Governors  Island,  New 
York  Harbor. 

Money  statement. 

July  1, 1896,  balance  nnexpended $122,334.09 

Jane  30, 1(^,  amount  expended  during  fiscal  year 105, 683.  .86 

July  1, 1899,  balance  nnexpended 16,650.23 

July  1,1899,  outstanding  liabilities ." 66.67 

July  1, 1899,  balance  ayailable 16,583.56 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

Appropriations  for  Kewtown  Greek  have  been  made  as  follows: 


Application. 


Date. 


Amonntb 


PtvrioDS  project 

Diedgiiig  below  Vernon  aveoae Jane  14,1880 


Aug.    2.1882 

dfftDff  entrance  to  metropolitan  avenne July    6,1884 

Do Aujr.    5,1886 

Do Au|r.  11,  1888 

"  "  '"      ■  «i)t.  19, 1890 


Dredginj?  entrance  to  MetropolitJin  avenue  and  English  KiUii 
Dredging  entrance  to  Metropolitan  avenue 


ftwent  project: 
Ihtaginfc 


St'pt. 

.Inlv  13,1892 

Aug.  18, 1894 

,  June    3,1806 
Db.r. I  June    4,1897 


$10, 000 
15,000 
20,000 
37,600 
25,000 
85,000 
a5, 000 
20,000 

30,000 
183,000 


Total  . 


410, 600 


CONTRACTS   IN   FORCE  DURING   THE   FISCAL  YKAU   ENDING  JUNE  30,  1899. 

l>redging  about  965,000  cubic  yards  of  material,  at  17f  cents  per  cable  yard,  and 
v^moving  bowlders  of  one-half  cubic  yard  volume  or  over,  at  $8  per  cnbio  yard. 
Name  of  contractor,  John  H.  Fenner,  of  Jersey  City,  N.  J.;  date  of  contract,  Octo- 
W  20, 1896;  date  of  approval,  October  21,1896;  dato  of  beginning  work,  November 
12,18%;  expiratioii  of  contract,  nnder  extension,  May  31, 1899;  contract  completed, 
May  80, 1899. 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1898. 

These  statistiot  have  Dot  yet  been  received.  The  following  statement,  carefully 
compiled  for  the  year  1897|  is  believed  to  represent  fairly  the  annual  commerce  of 
the  stream: 

Freighta  received  and  shipped  by  water. 


Received... 
Shipped.... 

Total 


Tons. 


2,402.651 
825,993 


8,228,544 


Efltimsted 
valne. 


$20,606.21A 
^1, 850, 71 J 


(1,446,931 


This  ireight  consists  of  coal,  lumber,  boilding  materials,  petroleum  prodaots, 
chemicals,  and  miscellaneous  goods. 

In  addition,  there  were  about  420,000  tons  of  cellar  excavations  and  street  clean- 
ings received  for  filling  low  lands. 

VesseU  engaged  in  above  commeree. 


Kind  of  veaaeL 


Steamers,  tn^  not  inoladed . 

Sailing  Tessels 

Bargee,  etc 


Total. 


The  above  record  of  freights  received  and  shipped  shows  an  increase  of  488,062 
tons  over  the  figures  reported  for  1896. 
No  new  lines  of  transportation  are  reported  established  since  July  1, 18d8. 


E  14. 
IMPROVEMENT  OF  WALLABOUT  CHANNEL,  NEW  YORK. 

Wallabout  Channel  consists  of  a  waterway  extending  in  a  half-circle 
aroand  the  inside  of  the  island  known  as  Cob  Dock,  which  lies  in  Wall- 
about Bay,  off  the  United  States  navy-yard  at  Brooklyn,  N.  Y.,  and  is 
a  part  of  the  United  States  property.  Wallabout  Channel  connects 
with  Wallabout  Bay  east  and  west  of  Cob  Dock. 

Wallabout  Bay  is  a  slight  indentation  of  the  East  Elver  at  a  XK)int 
about  opposite  the  navy-yard. 

Wallabout  Channel  is  separated  into  two  parts,  called  the  east  and 
west  channels,  by  a  stone  causeway  which  connects  the  mainland  with 
Cob  Dock.  The  east  channel,  which  is  about  2,000  feet  long  and  from 
250  to  360  feet  wide,  and  had  available  depths  of  from  16  to  20  feet 
along  the  line  of  deepest  water,  diminishing  to  6  feet  along  the  sides, 
is  the  part  now  embraced  in  the  approved  project  for  improvement. 

The  mean  range  of  tide  is  4.6  feet. 

PROJECT  FOR  IMPROVEMENT. 

Under  the  terms  of  the  river  and  harbor  act  of  1896  a  preliminary 
examination  of  Wallabout  Channel  was  made,  the  report  ux)on  which 
was  printed  in  House  Doc.  No.  122,  Fifty-fourth  Congress,  second  ses- 
sion, and  also  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1897, 
page  1047.    This  Eeport  stated  that  Wallabout  Channel  is  worthy  of 


Digitized 


byGoogk 


APPENDIX   E REPORT   OP   LIEUT.  COL.  BENYAURD.        1243 

improYemeat  by  the  General  Government  to  the  extent  of  increasing 
the  depth  of  the  east  channel  to  20  feet  at  mean  low  water  from  the 
entrance  to  the  timber  canseway,  and  that  the  cost  of  survey  necessary 
for  report  and  estimates  wonld  be  9250. 

By  a  joint  resolution  of  Congress  approved  Jane  16,  1898,  it  was 
resolved: 

That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and  direoted  to  submit 
eatimatee  for  work  on  WaHabont  Channely  New  York,  with  a  view  to  aecnre  a  depth 
of  twenty  feet  and  a  width  of  three  hundred  feet  at  mean  low  water,  from  its 
entrance  to  the  timber  caaseway,  in  accordance  with  the  plana  heretofore  submitted, 
and  that  the'  Secretary  of  War  be,  and  is  hereby,  requested  to  Miibmit  his  opinion  as 
to  the  advisability  of  the  proposed  improvement. 

The  sum  of  $260  was  allotted  by  letter  of  the  Chief  of  Engineers, 
dated  July  25, 1898,  and  the  duty  of  making  the  survey  required  for 
eetimatea  was  assigned  to  Maj.  H.  M.  Adams,  CorpvS  of  Engineers. 
The  survey  was  made  in  July  and  August,  1898,  and  in  bis  report  on 
same,  printed  in  House  Doc.  Xo.  50,  Fifty-fifbh  Congress,  third  session, 
it  is  stated  as  follows: 

This  survey  ahowa  that  the  timber  causeway  has  recently  been  replaced  by  a 
maaonry  cauaeway,  connecting  the  island  known  as  Cob  Dock  with  the  navy-yard, 
on  a  line  about  400  feet  northeast  of  the  old  timber  causeway,  and  also  that  the 
minimum  width  of  this  channel  between  the  masonry  sea  wall  and  the  north  end  of 
the  island  and  the  Brooklyn  water  front  at  Division  street  is  272  feet.  To  secure  a 
fhU  width  of  300  feet  would  require  tearing  down  this  wall  for  a  length  of  about 
300  feet  and  excavating  land  above  high- water  mark  now  used  as  part  of  the  navy- 
yard.  Thia  evidently  was  not  contemplated  in  the  report  upon  preliminary  exami- 
nation, and  in  my  opinion  the  advantage  gained  would  not  compensate  for  cost  and 
damage  to  Government  property.  The  channel  could  be  deepened  without  damage 
to  existing  piers,  bulkheads,  or  sea  walls,  making  a  width  of  300  feet  or  over,  except 
for  about  400  feet  length  opposite  the  north  end  of  the  island  (Cob  Dock),  where  the 
width  would  range  between  230  and  300  feet.  This  would  be  ample  for  the  needs  of 
existing  navigation  and  for  such  prospective  iucreiise  in  it  as  can  be  foreseen. 

In  connection  with  the  soundings,  the  bottom  was  frequently  probed  with  an  iron 
rod,  and  no  material  harder  than  sand  was  found. 

The  oost  of  this  work  is  estimated  as  follows : 

Dredging  183,000  cubic  yards  of  sand,  mud,  etc.  (scow  measurement),  at  20 

oenta  per  yard $36,600 

Supervision,  etc.,  about  10  per  cent 3,400 

Total 40,000 

To  excavate  land  above  high  water,  removing  and  replacing  the  masonry  sea  wall 
in  such  way  as  to  make  the  channel  opposite  the  north  end  of  the  island  300  feet 
vide,  woald  add  about  $25,000  to  the  above  cost,  independent  of  damage  to  prop- 
erty, and  wonld  resolt  in  no  corresponding  benefit  to  navigation. 

In  my  opinion  Wallabout  Channel  is  worthy  of  improvement  by  the  United  States 
for  theVeaaons  stated  in  the  report  upon  the  preliminary  examination,  to  the  extent 
of  making  it  20  feet  deep  at  mean  low  water  from  the  entrance  to  the  vicinity  of  the 
new  maaonry  causeway,  with  widths  ranging  from  230  to  350  feet — as  great  as  can 
be  made  without  damage  to  existing  bulkheads. 

The  project  as  stated  above  was  dnly  approved,  and  it  was  adopted 
xmder  the  river  and  harbor  act  of  March  3,  1899. 

A  sketch  of  Wallabout  Channel  was  printed  in  Hoase  Doc.  No.  50, 
Fifty-iifth  Gongress,  third  session. 

No  harbor  lines  have  ever  been  established  by  the  United  States  in 
Wallabout  Channel. 

OPERATIONS  DUBINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1899. 

Under  the  appropriation  of  $40,000,  made  by  the  river  and  harbor  act 
of  March  3, 1^9,  the  project  for  expenditure  of  which  was  approved  by 
the  Secretary  of  War  March  20, 1899,  after  duly  advertising  for  pro- 
posals, a  contract  was  entered  into  with  John  H.  Fenner  for  doing  the 
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dredging  required  under  the  project  at  the  rate  of  9|  cents  per  cubic 
yard,  measured  in  scows. 

Dredging  under  this  contract  was  commenced  on  June  7,  and  up  to 
the  close  of  the  fiscal  year  31,809  cubic  yards  of  material  had  been 
removed,  and  the  depth  made  was  20  feet  at  mean  low  water  over  an 
area  which  had  depths  before  dredging  of  from  13  to  20  feet. 

Work  was  commenced  at  the  East  Biver  and  carried  southwardly 
toward  the  causeway  a  distance  of  about  500  feet,  with  the  fall  width 
proposed,  completing  the  dredging  over  about  one-quarter  of  the  area 
designed  to  be  improved. 

.  PRESENT  CONDITION  OF  IMPROVEMENT. 

The  dredged  channel  has  been  made  20  feet  deep  at  mean  low  water, 
with  widths  of  from  250  to  300  feet  J&om  the  entrance  at  Ef^t  River 
southwardly  toward  the  causeway,  a  length  of  about  500  feet.  Over 
the  remainder  of  the  area  included  in  the  project  the  mean  low- water 
depths  range  from  5  to  20  feet. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  complete  the  improvement  with  the  funds  now 
available. 

Wallabont  Channel  is  in  the  collection  district  of  New  York.  The  nearest  li^^ht- 
honse  is  on  Blackwells  Island,  £a«t  Riv^er,  New  York.  The  nearest  work  of  defense  is 
Fort  Oolombus,  Governors  Island,  New  York  Harbor. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899 ....  $40, 000. 00 
June  30, 1899,  amount  expended  during  fiscal  year 297.  76 

July  1, 1899,  balance  nnexpended 39,702.24 

July  1,1899, outstanding  liabilities $3,10f.O9 

July  1, 1899,  amount  covered  by  uncompleted  contracts 14, 174. 16 

17,281,25 

July  1, 1899,  balance  available 22,420.99 

Appropriation  for  improving  Wallabont  Channel,  New  York,  940.000, 
by  act  of  March  3, 1899. 


Abstract  of  proposal  8  for  dredging  in  Wallahout  Channelf  Neio  York  Harbor,  received  in 
response  to  advertisement  dated  April  3,  1899,  and  opened  May  2, 1899,  by  Maj,  R,  M. 
Adams,  Corps  of  Engineers. 


No. 


Kame  and  address  of  bidder. 


Dredffing  about  183,000 
coDio  yards,  boow 
measurement. 


Price 

per  cubic 

yard. 


Cents, 

R  G.  Packard  Co.,  130  Pearl  street,  New  York  City 19 

Atlantic  Dredginc;  Co.,  31  Pine  street.  New  York  City 15 

Henry  Du  Boiw  S  »urt  Co.,  119  South  street,  New  York'  City '  12V^ 

James  R.  Steers,  1  Broadway,  New  York  City l^ 

Morris  &  CuniiiiKS  Dredfdug  Co.,  17  Stat«  street,  New  York  Citv lO^^ 

P.  Sanford  Ross  (Incorporated),  277  Washington  street,  Jersey  City,  N.  J. . '  19i 

William  H.  Taylor,  jr.,  22  Emory  street,  Jersey  Citv,  N.J..* i  14i 

Frank  H.  Braliiard,  17  State  street,  New  York  City". 19J 

John  H.  Fenner,  Jersey  City,  N.J .'. '  9| 

Thomas  H.  Benton,  Eli'zabeth,  N.  J i  20 


Amount. 


$34, 770.  00 
27,  450.  00 
23,  607.  00 
26, 306.  25 
36,  417.  00 
35,685.00 
26. 077. 50 
86,  371.  25 
17, 156.  25 
36, 600. 00 


a  Lowest  bid. 
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Contract  in  force. 

Name  of  contractor:  John  H.  Fenner. 
Date  of  contract:  May  10,  1899. 
Date  of  approval:  May  29,  1899. 
Date  of  commencement :  On  or  before  Jane  29^  1899. 
Date  of  completion :  On  or  before  December  29,  1899. 

Dredging  183,000  cabio  yards,  more  or  lesB,  of  material,  at  9}  cents  per  cubic  yard, 
meaenred  in  scows. 
Work  was  begun  on  June  7. 


COMMERCIAL  STATISTICS. 


Complete  data  regarding  commerce  for  the  year  1898  has  not  yet  been  received. 
The  following  is  a  statement  of  commerce  for  the  year  1897,  with  the  exception  of 
amounts  of  lumber  and  produce  received,  which  could  not  be  ascertained : 


Tods. 

Value. 

Seeelred 

314,000 
26.300 

$15, 086. 000 
922  000 

StLiDDed          

Total      

840,300 

16.008,000 

The  vessels  carrying  above  freights  were  as  follows: 


Kind. 

Number. 

Draft, 
Ioa<1eU. 

Tonnage 
(average). 

9t«tni«rB........ 

29 

75 

608 

Fe€t, 

18  to  27 
11  to  24 
6  to  18 

1,420 
100  to  1, 200 
200  to  2, 260 

S^tl  Tf«WCl«    . , .... 

Btfns.  lifbters.  etc 

Total 

712 

Teasels  drawing  over  21  feet  have  to  be  lightened  before  reaching  the  docks  at 
high  tide. 


E  15. 
IMPROVEMENT  OF  CANARSIE  BAY,  NEW  YORK. 

Canarsie  Bay  is  the  northwest  part  of  Jamaica  Bay  at  and  in  front 
of  Canarsie  Landing. 

PROJECT  FOE  IMPROVEMENT. 

The  project  for  this  improvement,  adopted  in  1880  and  subsequently 
modifi^,  consists  in  making  a  channel  from  deep  water  in  Jamaica  Bay 
to  Canarsie  Landing,  to  be  6'feet  deep  at  mean  low  water  and  from  100 
to  150  feet  wide,  and  to  protect  it  by  two  parallel  dikes  near  its  outer 
end;  also  to  make  a  channel  4  feet  deep  to  connect  Canarsie  Landing 
▼ith  Island  Ohannel.    The  estimated  cost  is  $88,000. 

Further  descriptions  of  the  locality  and  the  project  for  improvement 
are  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
page  1114. 

OPEBATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1899. 

So  work  was  done. 
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PRESENT  CONDITION  OF  IMPROVEMENT. 

The  two  pile  dikes  built  at  the  east  entrance  of  the  main  channel  to 
Oanarsje  Landing  are  in  fair  condition.  The  north  dike  is  1,058  feet 
long,  50  feet  being  a  return  at  the  east  end.  It  is  mainly  of  creosoted 
timber.  The  channel  face,  for  a  linear  distance  of  20  feet  near  the  outer 
end,  has  been  broken  down  by  the  ice  and  the  stone  filling  released. 
The  south  dike  is  820  feet  long.  It  is  not  creosoted,  and  many  of  the 
pilefi  are  worm-eaten. 

The  stone  filling  in  both  dikes  has  settled  slightly. 

The  dredged  channel  from  Canarsie  Landing  to  "Big  Channel'' in 
Jamaica  Bay  has  been  made  125  to  150  feet  wide  and  full  6  feet  deep  at 
mean  low  water,  and  the  channel  northeastwardly  to  Gophel  Channel 
has  been  dredged  5  feet  deep  and  about  50  feet  wide.  The  channel 
southwestwardly  from  Ganarsie  Landing  to  Islapd  Channel,  dredged  4 
feet  deep,  has  shoaled  to  3  feet  depth  or  less. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  keeping  the  dikes  in  repair 
and  to  maintaining  and  widening  the  dredged  channels.  Except  for 
widening  the  dredged  channels  in  places,  the  project  for  improvement 
is  completed. 

Maintenance  funds  are  required  owing  to  the  perishable  nature  of 
the  dikes  and  the  gradual  filUng  in  of  the  dredged  channels. 

Canarsie  Bay  is  in  the  collection  district  of  New  York.  The  nearest  light-hoase 
is  on  the  west  end  of  Coney  Island,  about  7  miles  to  the  southwest.  The  oeareat 
work  of  defense  is  Fort  Hamilton,  New  York  Harbor. 


Money  statement. 


July  1, 1898,  balance  unexpended  . 
July  1, 1899,  balance  unexpended  . 


$529.41 
529.41 


Amount  (estimated)  required  for  completion  of  existing  project 23, 000. 00 

Amount  that  can  beprofitabiy  expended  in  fiscal  year  ending  June  30, 1901: 

For  works  of  improvement $10,000.00 

For  maintenance  of  improvement 5,000.00 

15,000.00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  improving  Ganarsie  Bay,  New  York,  have  been 
made  as  follows: 


Application. 


Bate. 


Amoant 


Constmotiiig  Dorth  dike,  about  1,000  feet 

Dredging  east  channel,  repairing  north  dike  with  crib  at  eaat  end. 

Dredging  east  channel,  extending  north  dike  50  feet 

Dredging  east  channel,  bnilding  south  dike  820  feet 

Dredging  east  and  soathwest  channels 

Dredging  east  channel,  repairs  north  dike 

Dredging  east  and  south  west  ciuumels 

Repairs  of  dike,  dredging 

Dredging 


June 
;Mar. 
|\Aug. 
I  July 
I  Aug. 
'  Aug. 

Sept. 
1  July 
I  Aug. 

June 


Total. 


14,1880 
3,1881 
2,1882 
5,1884 
5,1886 
11,  l«8a 
19,1890 
13, 1892 
18. 1894 
8,1890 


$10,000 
5,000 
8,000 
6,000 
10,000 
10.000 
6,000 
6,000 

a,  000 

10,000 


66,000 


Ko  contract  for  this  work  has  been  in  force  dnriug  the  fiscal  year 
ending  June  30, 1899. 
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COMMRRCIAL  STATISTICS. 

A  fltstement  of  commerce  for  the  year  1898  has  been  asked  for,  bat  not  yet  received. 

For  the  year  1896  the  reports  showed  a  tonnage  of  50,087  tons  of  freight,  valued 
at  $427,375. 

No  new  linea  of  transportation  are  reported  as  established  during  the  past  fiscal 
jear. 


£z6. 

niPKOVEMENT   OP   BROWNS   CBEEK,    8AYVILLE,  LONG   ISLAND,   NEW 

YOBK. 

Browns  Greek  is  a  small  stream  flowing  midway  between  the  villages 
of  Sayville  and  Bayport,  near  the  sonth  shore  of  Long  Island,  and 
emptying  into  Great  Sonth  Bay  aboat  11  miles  northeast  from  Fire 
Island  Inlet. 

PBOJEOT  FOB  IMPBOYEMENT. 

In  1890  a  project  for  improving  Browns  Greek  was  adopted,  under 
which  it  was  proposed  to  make  a  harbor  where  fishing  boats  can  lie  in 
rongh  weather,  by  widening  and  deepening  the  stream  up  to  the  high- 
way bridge,  making  it  100  feet  wide  and  4  feet  deep  at  mean  low  water, 
wiUi  2  feet  greater  depth  at  the  entrance,  and  to  protect  the  entrance 
channel  by  jetties  on  either  side,  the  west  jetty  to  be  1,600  feet  long 
and  the  east  jetty  1,400  feet  long. 

By  act  of  Gongress  approvea  March  3,  1899,  an  appropriation  of 
13,000  was  made  for  continuing  improvement  and  maintenance. 

It  is  proposed  to  expend  this  amount  in  dredging  to  extend  and 
muntain  the  existing  channel. 

Further  description  of  the  locality  and  project  is  printed  in  the 
Annual  Beport  of  the  Ghief  of  Engineers  for  1897,  pages  1111-1112. 

OPERATIONS  DUBING  THE  FISCAL  YEAB  ENDINQ  JUNE  30,  1899. 

Ko  active  operations  were  in  progress, 

FBESENT  OONDITION  OF  IMPBOVBMENT. 

The  west  jetty  is  ^^  feet  long  and  the  east  jetty  438  feet  long,  both 
with  top  width  of  3  feet  at  1  foot  above  high  water,  and  both  partly 
covered  at  the  shore  end  by  accretion.    They  are  in  fair  condition. 

The  dredged  channel  is  2,993  feet  long,  with  depth  of  4  feet  at  mean 
low  water  and  width  of  100  feet.  About  2,500  linear  feet  of  the  chan- 
nel lies  inside  the  shore  line  and  is  frequently  used  for  night  and  winter 
andiorage  by  small  oyster  boats.  Private  canals,  aggregating  1,526 
feet  in  length,  have  been  dredged  into  the  marsh  on  the  east  side  of  the 
wreck  for  adoitional  anchorage  and  for  business  purposes. 

PBOPOSBD  OPBBATIONS. 

The  available  funds  will  be  applied  to  extending  and  maintaining 
the  channel.  • 

Browns  Creek  is  in  the  ooUectlon  district  of  New  York.  The  nearest  Ught-honse 
it  St  Fire  Island  Inlet,  about  11  miles  southwest.  The  nearest  works  of  defense  are 
tbs  fortifications  at  Willets  Point,  N.  Y.,  about  35  miles  west,  and  Forii  Hale,  Conn., 
•hout  the  same  distance  northeastwardly. 
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Money  statemeHU 

Amonnt  appronrUted  by  river  and  harbor  act  approved  March  3, 1899. . .    $3, 000. 00 
July  1, 1899,  balance  unexpended 3,000.00 


Amoont  ^estimated)  required  for  completion  of  existing  project 18, 000. 00 

Amonn  t  tnat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1901 .  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  iiuproviDg  Browns  Greek  have  been  made  as 
follows: 


Applioation. 


Date. 


Amoank 


Jetties  and  dredgiDg ,  Sept  1»,  1890 

Dredgiug '  Ju'v  13,1892 

Do Aug.  18,1894  , 

Do I  Jane    3,1396  , 

Do Mar.    8,1899 


Total. 


$12,000 
5.000 
4.000 
4,000 
3,000 


No  contract  for  this  work  has  been  in  force  during  the  fiscal  year 
ending  June  30, 1899. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1898. 

Freight  received  and  shipped. 


Artidee. 


BeoeiTed: 

Coal,  brick,  etc 

Ovsters  received  by  water  and  shipped  by  rail 

dams 

ShipDed: 

Oysters 

Ciame 

Fiali 

Total 


Tods. 


Estimated 
yalae. 


2,500 
6,000  I 
330  , 

1, 530  1 

330  1 

10  I 


10,700 


$15,800 

150.000 

6,000 

85,000 
6,000 
1.000 


213,800 


Vessels  using  creek. 


Class. 


Sailini;  vessels  with  cargoes 

Vessels  for  repairs 

Vessels  usifig  creek  for  shelter. 


Namber. 


225 
200 


?ripS!*     Tonnage.  |  Draft. 


720 


(a) 
(a) 


Tom, 
5   toSO 
2&  to  15 
2|to50 


Feet. 
2to5 
2to4 
2to5 


a  Not  known. 


Tlie  amoQDt  of  freight  reported  above  is  1,520  tons  more  than  reported  for  1897. 
No  new  lines  of  transportation  are  reported  as  established  since  July  1, 1898. 
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E  17. 
IMPROVEMENT  OP  PATCHOGUE  RIVER,  NEW  YORK. 

I  This  is  a  small  tidal  Btream  on  the   south  side  of  Long  Island^ 

'       emptyiog  into  Great  South  Bay  near  its  eastern  end,  about  55  miles 
east  in  a  direct  line  from  New  York  Oity. 

PROJECT  FOB  IMPROVEMENT. 

In  1890  a  project  for  improving  this  stream  was  adopted  which  con- 
templated dredging  a  channel  60  feet  wide  and  6  feet  deep  at  mean  low 
water  from  Oreat  South  Bay  to  the  head  of  navigation,  a  distance  of 
about  5.000  feety  and  protecting  the  entrance  channel  from  westerly 
storms  Dy  a  jetty  lji700  feet  long,  at  a  total  estimated  cost  of  $40,000. 

Further  details  of  the  river  and  the  projected  work  are  printed  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1897,  page  1108. 

I  OPERATIONS  DURINO  THE  FISCAL  TEAR  SNDINO  JUNE  30,  1899. 

Ko  work  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  jetty  has  been  made  1,700  long. 

The  channel  has  been  dredged  60  feet  wide  and  6  feet  deep  at  mean 
low  water  from  Oreat  South  Bay  to  80  feet  from  the  harbor  lines  at  the 
head  of  the  harbor.  At  the  upper  part  for  300  feet  length  it  was  made 
100  feet  wide  to  allow  vessels  to  turn  about,  and  parts  of  the  channel 
*kaye  been  widened  by  private  parties. 

I  PROPOSED  OPERATIONS. 

I 

The  work  contemplated  under  the  adopted  project  has  been  com- 
I       pleted,  bat  dredging  will  be  required  fi*om  time  to  time  to  maintain  the 

improvement. 
I  The  river  and  harbor  act  of  March  3, 1899,  provides  for  a  preliminary 

examination,  with  a  view  to  extended  improvements. 

Patchogne  Riyer  is  in  the  collection  diitrict  of  New  York.  The  nearest  light-hoase 
is  al  Fire  Island  Inlet,  14  milee  eoathweet.  The  nearest  work  of  defense  is  Fort 
Hale,  New  Haven  Harbor,  ConnecUoat,  about  35  miles  in  a  direct  line  northward. 

I  Money  statement 

I 

July  1, 1S98,  balance  unexpended $710.60 

JimedO,  1899,  amonnt  expended  during  iiscalyear 3.75 


Jidyl,  1899,  balance  nnespended 706.85 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improTcment 2,500.00 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 18d7. 
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Appropriations  for  improving  Patchogne  Eiver,  New  York,  liave 
been  made  as  follows: 


ApplicAiion. 


Conttruothig  Jetty  mnd  dredging. 

Dredging 

Drediing  and  Jetty 


Total. 


Date. 


Sept  19, 1890 
July  I3,l»f2 
Aug.  18. 1804 
June   3,1896 


Amount. 


$15,000 
8,000 
4,000 
13,000 


40,000 


Ho  contract  for  this  improvement  has  been  in  force  daring  the  past 
fiscal  year. 


COMMERCIAX.  STATISTICS  FOR  THE  CALENDAR  TEAR  1898. 

ArritaU  and  departures  of  veseeU, 
[Draft,  2  to  9  feet;  tonnage,  8  to  850  tons.] 


Clasa. 


Number   Aggregate 
ofrouudi    t4innage 
trips.    I  of  all  tripa. 


Steamers 

Sailing  veasels., 
Barges 


1.325 

7,500 
4,500 


Total . 


13,825 


Tons. 
77,000 
90.000 
108.730 


336,700 


Vessels  of  9  feet  draft  can  not  come  into  the  river  without  lightering. 
Freight  received  and  shipped  hg  water. 


Class. 


Tons. 


Estimated 
yalae. 


Seceired: 

Coal 

Lumber 

Miscellaneous 

Shipped: 

Lumber 

Fisb  and  sheliash  . 
Miscellaneous 


Total. 


18,000 
150,000 
26,000 

63,000 
5,200 
8,000 


255,200 


$65,000 

1,875,000 

156,000 

1.328,000 
158.000 
120,000 


3,702,000 


Vessels  huiU  and  repaired,  1898, 


Number.      Tona, 


Vessels  built  during  1898 

Vessels  repaired  during  1898  . 


50 
425 


2te  60 
2to360 


The  above  figures  show  an  increase  in  freight  over  the  amount  reported  for  1897 
of  5,200  tons. 
Ko  new  lines  of  transportation  are  reported  as  established  since  July  1, 1898. 
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REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

WRECK  OF  SCHOONER  <<  RICHARD    HALL''   IN   LONG   ISLAND    SOUND, 
OFF  PORT  CHESTER  HARBOR,  NEW  YORK. 

This  vesseL  a  two-masted  schooner,  was  sunk  October  1, 1808,  off 
Portchester  Harbor,  in  40  feet  of  water,  aboat  1^  miles  S.  i  W.  from 
Bine  Fish  Shoal,  Long  Island  Sound,  both  masts  being  visible. 

The  wreck  formed  a  serious  obstruction  to  navigation,  and  an  allot- 
ment of  $500  was  made  for  the  purpose  of  removing  the  dangerous 
parts  of  the  derelict. 

Proposals  were  invited  for  the  removal  of  the  wreck  to  a  clear  depth 
of  25  feet  below  mean  low  water.  Nine  bids  were  received,  and  the 
lowest,  ioT  $150,  presented  by  the  Merritt  and  Chapman  Derrick  and 
Wrecking  Company,  was  accepted. 

The  wreck  was  partly  removed  during  the  month  of  December,  1898. 
Subsequent  examinations  showed  that  a  full  depth  of  25  feet  below 
Bean  low  water  had  not  yet  been  obtained  and  that  parts  of  the  wreck 
were  still  4  feet  above  that  plane. 

The  contractors  were  requested  to  remove  the  obstruction  to  the 
required  depth,  but  the  work  has  not  yet  been  completed^  arrange- 
Bieuts  for  its  completion  are  in  progress. 


E  ig. 

SURVEY  OF  WALLABOUT  CHANNEL,  NEW  YORK,  WITH  A  VIEW  TO 
SECURING  A  DEPTH  OF  20  FEET  AND  WIDTH  OF  300  FEET,  MEAN  LOW 
WATER,  FROM  ITS  ENTRANCE  TO  THE  TIMBER  CAUSEWAY. 

[Printed  in  Hooae  Doc.  No.  60,  Fifty-fifth  Congress,  tliird  Bession.] 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
Washingtonj  I).  C.y  November  29^  1898. 

SiB:  By  tbe  provisions  of  joint  resolution  approved  June  16^  1898, 
tlie  Secretary  of  War  is  authorized  and  directed  to  submit  estimates 
for  work  on  Wallabout  Channel,  New  York,  with  a  view  to  securing  a 
depth  of  20  feet  and  a  width  of  300  feet  at  mean  low  water  from  its 
entrance  to  the  timber  causeway,  in  sujcordance  with  the  plans  hereto- 
fore snbmitted,  and  his  opinion  as  to  the  advisability  of  the  proposed 
improvement  is  requested. 

The  duty  of  making  the  survey  necessary  for  preparation  of  plan 
ind  estimate  called  for  by  this  resolution  j^as  assigned  to  Maj.  H.  M. 
Adams,  Corps  of  Engineers,  and  I  have  now  the  honor  to  submit  the 
fteeompanying  copy  of  that  oflBcer's  report,  dated  August  24, 1898,  with 
iDap,i  furnishing  the  information  called  for. 

Major.  Adams  states  that  it  is  not  advisable  to  make  the  channel  300 
feet  wide  between  the  north  end  of  Cob  Dock  and  the  Brooklyn  shore, 
where,  however,  for  a  distance  of  about  400  feet  a  width  ranging  from 
2)0  to  300  feet  can  readily  be  obtained.  He  therefore  submits  an  esti- 
aiate  amounting  to  $40,000  as  the  cost  ot  dredging  a  channel  20  feet 

*Kot  reprinted.    Printed  in  House  Doc.  No.  50,  Fifty -fifth  Congress,  third  session. 
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deep  at  mean  low  water  firom  the  entrance  to  the  vicinity  of  the  new 
masonry  causeway;  with  widths  ranging  from  230  feet  to  300  feet,  and 
states  that,  in  his  opinion,  Wallabout  Channel  is  worthy  of  improve- 
meut  by  the  United  States  to  this  extent. 

His  views  are  concurred  in  by  General  Gillespie,  Division  Engineei^ 
and  by  me. 

Very  respectfidly,  your  obedient  servant, 

A.  Maokbnzib, 
Acting  Chirf  of  Engineer9. 
Hon.  B.  A.  Alger, 

Secretary  of  War. 


report  of  major  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Oppiob, 

New  York  City^  August  24j  1898. 

General:  In  compliance  with  instructions  contained  in  letter  from 
the  Chief  of  Engineers  dated  July  25, 1898, 1  have  the  honor  to  sub- 
mit the  following  report,  with  estimates  of  cost  of  deepening  Walla- 
bout Ohannel,  New  York,  to  a  depth  of  20  feet  at  mean  low  watery 
together  with  a  map  showing  present  depths  in  that  chaniieL 

Under  the  terms  of  the  river  and  harbor  act  of  1896,  a  preliminary 
examination  of  Wallabout  Ohannel  was  made,  the  report  upon  which 
was  printed  in  House  Doc.  No.  122,  Fifty-fourth  Congress,  second  sea- 
sion,  and  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
page  1047.  ^his  report  stated  that  Wallabout  Channel  is  worthy  of 
improvement  by  the  General  Government  to  the  extent  of  incr^asing^ 
the  depth  of  the  eastern  channel  to  20  feet  at  mean  low  water  from  the 
entrance  to  tbe  timber  causeway,  and  that  the  cost  of  such  a  survey  as 
would  be  neceidsary  for  preparation  of  a  report  and  estimates  would  be 
$250. 

By  a  joint  resolution  of  Congress  approved  June  16,  1898,  it  was 
resolved — 

That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and  directed  to  sub- 
mit estimates  for  work  on  Wallabont  Channel,  New  York,  with  a  view  to  secure  a 
depth  of  twenty  feet  and  a  width  of  three  hundred  feet  at  mean  low  water  from  ita 
entrance  to  the  timber  causeway,  in  accordance  with  the  plans  heretofore  submit- 
ted, and  that  the  Secretary  of  War  be,  and  is  hereby,  requested  to  submit  his  opinion 
as  to  the  advisability  of  the  proposed  improvement. 

The  sum  of  $250  was  allotted  by  letter  of  the  Ohief  of  Engineers 
dated  July  25, 1898,  from  appropriation  for  examinations,  surveys,  and 
contingencies  of  rivers  and  harbors,  to  pay  the  expenses  attendaut  upon 
preparing  the  information  called  for  by  Congress. 

A  survey  of  the  eastern  entrance  of  Wallabout  Channel  was  made 
in  July  and  August,  1898. 

This  survey  shows  that*  the  timber  causeway  has  recently  been 
replaced  by  a  masonry  causeway,  connecting  the  island  known  as  Cob 
Dock  with  the  navy-yard  on  a  line  about  400  feet  northeast  of  the  old 
timber  causeway,  and  also  that  the  minimum  width  of  this  channel 
between  the  masonry  sea  wall  at  the  north  end  of  the  island  and  the 
Brooklyn  water  front  at  Division  street  is  272  feet.  To  secure  a  full 
width  of  300  feet  would  require  tearing  down  this  wall  for  a  length  of 
about  300  feet  and  excavating  land  above  high- water  mark  now  used 
as  part  of  the  navy-yard.  This  evidently  was  not  contemplated  in  the 
report  upon  preliminary  examination,  and  in  my  opinion  the  advantage 
gained  would  not  compensate  for  cost  and  damage  to  Government 
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property.  Tbe  chanDel  could  be  deepened  without  damage  to  existing 
piers,  bulkheads,  or  se^  walls,  making  a  width  of  300  feet  or  over, 
except  for  aboat  400  feet  length  opposite  the  north  end  of  the  island 

Sob  Dock),  where  the  widths  would  range  between  230  and  300  feet, 
is  would  be  ample  for  the  needs  of  existing  navigation  and  for  such 
prospective  increase  in  it  as  can  be  foreseen. 

In  connection  with  the  soundings  the  bottom  was  frequently  probed 
with  an  iron  rod,  and  no  material  harder  than  sand  was  found. 
The  cost  of  this  work  is  estimated  as  follows : 

Dredging  1S3,000  oubio  yards  of  sand,  mud,  etc.  (scow  meaBurement),  at  20 

cents  per  yard $36,000 

SnperTision^  etc.,  about  10  per  cent 3,400 

Total 40,000 

To  excavate  land  above  high  water,  removing  and  replacing  the 
masonry  sea  wall  in  such  way  as  to  make  the  channel  opposite  the  north 
end  of  the  island  300  feet  wide,  would  add  about  $2d;000  to  the  above 
eost,  independent  of  damage  to  property,  and  would  result  in  no  cor- 
responding benefit  to  navigation. 

In  my  opinion,  Wallabout  Channel  is  worthy  of  improvement  by  the 
United  States,  for  the  reasons  stated  in  the  report  upon  the  preliminary 
examination,  to  the  extent  of  making  it  20  feet  deep  at  mean  low  water 
from  the  entrance  to  the  vicinity  of  the  new  masonry  causeway,  with 
widths  ranging  from  230  to  350  feet — as  great  as  can  be  made  without 
damage  to  existing  bulkhe^s. 

The  commerce  in  Wallabout  Channel  consists  chiefly  of  coal,  sugar 
and  simi>s,  ice,  lumber,  and  produce. 

The  amounts  of  lumber  and  produce  received  during  1897  could  not 
be  ascertained.    The  other  commerce  is  reported  as  follows : 


Tons. 


Value. 


Shipped.... 
T6tal 


814,000 
26,800 


$15,088,000 
022.000 


840,800 


16,008,000 


The  vessels  carrying  above  fireights  were  as  follows: 


Kind. 

Number. 

Dnrft, 
loaded. 

Tonnage. 

t 
fitflonern     

29 

75 
608 

Feet, 

18  to  27 
11  to  24 
6  to  18 

Tont. 
a  1.420 
200  to  1,200 
20Uto2,260 

Jtail  TfMHmU 

Rftrvm  Hff'htflni. 4>t«  ,,..-. rr ^--^,,^-^- ^,. 

Tirtnl       

712 

aAyerage. 

Vessels  drawing  over  21  feet  have  to  be  lightened  before  reaching 
the  docks  at  high  tide. 

Very  respectfully,  your  obedient  servant^ 

H,  M.  Adams, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Welson, 

Chief  of  Engineers^  U.  3.  A. 
(Through  the  Division  Engineer.) 
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[First  indoraement] 

Northeast  Division  Engineer  Office, 

New  York,  Augmt  25, 1898. 
BespeotfuUy  forwarded  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  the  district  officer. 

G.  L.  Gillespie, 
Colonel,  Corps  of  Engineers, 
Brig.  Oen.,  U.  8.  Volunteers,  Division  Engineer. 


E    20. 


MODIFICATION  OF  HARBOR  LINES  IN  EAST  RIVER  ON  THE  WESTERLY 
SIDE  OF  RIKERS  ISLAND,  NEW  YORK. 

The  City  of  New  York, 
Department  of  Docks  and  Ferries, 

New  York,  April  28, 1899. 
Sir  :  At  a  meeting  ot  the  board  of  docks,  held  this  date,  the  follow- 
ing resolution  was  sulopted : 

Resolved,  That  this  board  recommends  to  the  Secretary  of  War  that  the  balkhead 
and  pierhead  line  on  the  westerly  side  of  Rikers  Island,  as  established  by  the  Sec- 
retary of  War  January  9,  1891,  be  and  hereby  is  modified  so  as  to  extend  from  the 
angle  in  the  bulkhead  and  pierhead  line  at  the  south  wester  Iv  comer  of  Rikers 
Island  north  seventeen  degrees  forty-iive  minutes  west  along  the  bulkhead  and  pier- 
headline,  as  here  to  fore  established,  to  within  fifty  fbet  of  the  next  course;  thence  to 
run  exterior  to  on  lines  parallel  with  and  fifty  feet  from  the  bulkhead  and  pierhead 
line  heretofore  established  to  the  northerly  end  of  the  course  which  bears  north 
eight  degrees  thirty  minutes  east;  thence  in  a  straight  line  to  the  angle  in  the  bulk- 
head and  pierhead  line  at  the  northerly  end  of  Rikers  Island,  as  heretofore 
established. 

The  necessity  for  the  extension  of  this  line  arises  from  the  fact  that  the  crib  work 
placed  on  the  western  boundary  of  Rikers  Island  has  already  changed  its  original 
position  to  such  an  extent  as  to  be  in  great  part  outside  the  Government  piernead. 
and  bulkhead  lines  at  this  localitjr.  In  order  to  prevent  this  crib  ft'om  further 
encroaching  upon  the  channel,  it  will  be  necessary  to  place  a  bank  of  heavy  riprap 
stone  outside  the  present  crib,  and  this  can  only  be  done  if  the  United  States  Gov- 
ernment grants  permission  to  extend  the  line  at  this  locality.  The  reason  of  this 
application  occurs  from  the  above  facts,  and  should  this  request  be  granted,  the 
department  would  then  be  enabled  to  hold  the  crib  work  from  nirther  encroachment 
upon  the  channel.  The  fifty  feet  of  extension  re()uested  will  not  materially  decrease 
the  width  of  the  channel  at  the  locality  in  question. 

I  have  forwarded  by  mail,  nuder  separate  cover,  map^  showing  the 
position  of  the  new  line  aroand  the  westerly  shore  of  Bikers  Island,  as 
requested  above. 

Tours,  respectfully,  Wm.  H.  Burke, 

Secretary. 
Hon.  EussELL  A.  Alger, 

Secretary  of  War. 

[Second  indorsement,] 

Opfiob  Chief  of  ENaiNEERS, 

tr.  S.  Armt, 

May  3, 1899. 
Eespectfully  referred  to  Ool.  Henry  M.  Eobert,  Corps  of  Engineers^ 
for  consideration  and  report  by  the  New  York  Harbor  Line  Board. 
By  command  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 
Lieut.  Col.,  Corps  of  Engineers. 

1  Not  printed.  ' 
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[Third  indonement.] 

New  York  Harbor  Line  Board, 

New  Yorh  City,  May  8, 1899. 
Besx^ectfully  retained  to  the  Obief  of  Engineere  recommended  for 
approval,  provided  that  a  substantial  balkhetul  shall  be  bnilt  along  the 
line  proposed  and  that  no  fhrther  deposits  be  made  in  rear  of  this  line 
until  the  bulkhead  is  completed  to  such  a  height  as  to  prevent  the  exit 
of  the  debris  with  the  ebb  of  the  tide. 
For  the  Board: 

Henrt  M.  Robert, 
OoUmely  Corps  of  Engineers^  President  of  ths  Board* 

[Fourth  indoTBement.] 

Offioe  Chief  of  Enoineers, 

U.  8.  Army, 
May  lOj  1899. 
Bespectfally  returned  to  the  Secretary  of  War. 
The  department  of  docks  and  ferries  of  New  York  Oity  requests  an 
extension  of  the  established  pierhead  and  bulkhead  line  on  the  westerly 
Bide  of  Bikers  Island,  East  Biver.  a  distance  of  50  feet,  as  shown  in 
green  on  the  accompanying  map,^    The  extension  is  desired  for  the 
purpose  of  enabling  the  city  authorities  to  place  a  bank  of  heavy  riprap 
stone  on  the  line  to  prevent  the  existing  crib  work  on  that  side  of  the 
island  firom  further  encroaching  upon  the  channel. 

The  matter  has  been  conside^  by  the  New  York  Harbor  Line  Board, 
m  whose  recommendation,  in  third  indorsement  hereon,  I  concur. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Fifth  indoTBement.] 

War  Department,  May  I5j  1899. 
Approved  as  recommended  by  the  New  York  Harbor  Line  Board  and 
concurred  in  by  the  Acting  Chief  of  Engineers  in  the  third  and  fourth 
indorsements  hereon. 

B.  A.  Aloer. 
Secretary  oj  War. 


E  21. 


modification  of  harbor  lines  in  east  river  between  BUNGAY 
AND  CABOT  STREETS,  OAK  POINT,  NEW  YORK  CITY. 

The  New  York,  New  Haven  and 

Hartford  Bailroad  Company, 

Yice-President's  Office, 
Hefkc  Havenj  Conn,,  February  17, 1899. 
Dear  Sib  :  The  undersigned,  the  New  York,  New  Haven  and  Hart- 
fold  Railroad  Company,  represents — 

That  it  is  the  owner  of  the  upland  on  the  East  Biver,  in  the  Twenty* 
ttiird  Ward,  in  the  city,  county,  and  State  of  New  York,  extending  from 

'Not  printed. 
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Bungay  street  northerly  to  a  line  100  feet  sonth  of  Oabot  street,  as 
shown  on  the  map,^  triplicates  of  which  are  herewith  inclosed; 

That  the  United  States  pier  and  bnlkhead  line  is  also  shown  on  said 
map; 

That  the  undersigned  railroad  company  desires  to  make  improve- 
ments along  the  line  of  said  water  front  by  building  ferry  slips,  as 
shown  on  said  map,  which  improvement  it  will  be  impracticable  to 
make  with  the  pierhead  line  remaining  as  at  present; 

That  it  is  desirable  that  the  pierhead  line  heretofore  established  by 
the  CTnited  States  authorities,  and  now  identical  with  the  bulkhead 
line,  should  be  changed  so  as  to  correspond  substantially  with  the  pro- 
posed new  pierhead  line,  as  shown  in  red  on  the  inclosed  map;  and 

That  the  proposed  new  pierhead  line  would  generally  improve  the 
alignment  of  any  piers  that  may  hereafter  be  built  along  said  water 
front. 

The  undersigned  railroad  company,  therefore,  hereby  makes  applica- 
tion to  your  department  for  a  change  of  the  pierhead  line  from  its 
present  location,  as  shown  on  said  map,  to  the  proposed  new  location, 
as  also  shown  on  said  map,  the  bulkhead  line  to  remain  as  heretofore 
established  by  the  United  States  authorities. 

If  any  further  documents  or  more  detailed  information  are  required 
in  the  matter  above  set  forth  we  shall  be  glad  to  furnish  the  same. 

Thb  New  York,  New  Haven  and 

Hartford  Bailroad  Company, 
By  John  M.  Hall,  Vioe-PresidenU 

To  the  Hon.  Russell  A.  Alger, 

Secretary  of  War. 

[Seoond  indonement] 

Office  Ohief  of  ENaiNEERS, 

U.  S.  Army, 
February  21^  1899. 
BespectMly  referred  to  Ool.  Henry  M.  Robert,  Corps  of  Engineers, 
for  consideration  and  rei>ort  by  the  New  York  Harbor  Line  Board. 
By  command  of  Brig.  Oen.  Wilson: 

A.  Maoeenzie, 
LieutenanUOolonelj  Oarps  of  Engineers. 

[Third  indorsement.] 

The  New  Yore  Harbor  Line  Board, 

F^  York  City  J  April  13y  1899. 
BespectMly  returned  to  the  Ohief  of  Engineers  with  inclosed  report 
of  this  date. 

•  •  •  •  •  •  • 

Henrt  M.  Bobert, 
Colonelj  Corps  ofEngineerSj 

President  of  the  Board. 

[Fonrtb  Indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 


Bespectfhlly  returned  to  the  Secretary  of  War. 

^  Not  printed. 
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The  New  York,  New  Haven  and  Hartford  Railroad  having  requested 
a  modification  of  the  existing  pierhead  line  on  East  Biver  between 
BuDgay  and  Cabot  streets,  New  York  City,  the  subject  has  been  under 
consideration  by  the  New  York  Harbor  Line  Board,  to  whose  report  of 
the  13th  instant,  herewith,  attention  is  respectfully  invited. 

After  consultation  with  the  parties  interested,  the  Board  recommends 
the  following  modification  in  the  pierhead  line  for  the  north  shore  of 
East  Biver,  between  Bungay  and  Cabot  streets.  Oak  Point,  New  York 
City: 

Beginnhie  at  a  pohit  in  the  eetablished  pier  and  bulkhead  line  approyed  by  the 
Secretary  of  War  January  9, 1891,  in  the  southerly  prolongation  of  a  line  40  feet 
west  from  the  westerly  side  of  One  hundred  and  forty-ninth  street  and  parallel 
thereto,  418  feet  south  from  the  northerly  side  of  Edge  water  road;  thence  easterly 
in  a  straight  line  to  a  point  in  the  southerly  prolongation  of  a  line  50  feet  west  from 
the  westerly  side  of  Poillon  street  and  paraUel  thereto,  455  feet  south  from  the 
northerly  side  of  Edgewater  road ;  thence  easterly  in  a  straight  line  to  a  point  in 
the  southerly  prolongation  of  a  line  115  feet  east  from  the  easterly  side  of  Arnold 
street  and  parallel  thereto,  430  feet  south  from  the  northerly  side  of  Edgewater  road; 
said  last-mentioned  point  being  in  the  modified  pierhead  line  approv^  by  the  8eo- 
retary  of  War  June  11,  1892. 

Tlie  proposed  modification  is  shown  in  red  on  the  accompanying  trac- 
ing,' which  has  been  prepared  for  the  sigiiatore  of  the  Secretary  of  War. 
Approval  is  recommended. 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^ 

U.  8.  Army. 

(mth  indon6ment.l 

Wab  Depabtment,  Apiil  19 j  1899. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  0.  Soofiblb,  Chief  Cleric. 


bbpobt  of  boabb  of  enoinbebs. 

The  Boabd  of  Enoinebbs, 
New  York  City,  April  13j  1899. 

Osnbbal:  In  compliance  with  yonr  indorsement  of  Febmary  21, 
1899,  the  New  York  Harbor  Line  Board  has  considered  the  application 
©f  the  New  York,  New  Haven  and  Hartford  Bailroad  Company  dated 
Pebmary  17, 1899,  for  modification  of  the  pierhead  line  between  Bnn- 
gay  and  Cabot  streets.  East  Biver,  New  York  City,  and  has  the  honor 
to  submit  the  following  report  thereon : 

An  application  had  been  made  for  a  change  in  the  pierhead  line  jnst 
above  the  property  of  the  New  York,  New  Haven  and  Hartford  Rail- 
load  Company,  and  as  there  were  no  other  properties  affected  by  these 
modifications,  a  hearing  in  the  matter  was  given  on  March  6, 1899,  at 
which  Mr.  8.  L.  F.  Deyo,  the  district  engineer  of  the  New  York,  New 
Haven  and  Hartford  Railroad  Company,  and  Gen.  Egbert  L.  Yiele, 
wa«  present,  these  two  parties  being  the  only  ones  affected  and  there- 
fore the  only  ones  invited  to  the  hearing. 

The  pierhead  line  as  applied  for  contracts  the  river  at  a  narrow  point, 
which  seemed  very  objectionable  to  the  Board.  As  a  result  of  the  dis- 
cossion  the  railroad  company  has  put  in  a  modified  application  which 
does  away  with  the  above  objection,  but  throws  the  eastern  end  of  the 
proposed  modified  line  out  into  very  deep  water.    After  consultation 

^  Not  printed. 
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with  the  parties  interested,  the  Board  recommends  a  modified  pierhead 
line  which  is  very  nearly  like  the  one  asked  for  in  their  revised  appli- 
cation, the  eastern  part  of  the  line,  however,  being  thrown  back  so  as 
to  extend  outside  of  the  proposed  ferry  piers. 

The  Board  therefore  recommends  the  following  modification  in  the 
pierhead  line  for  the  north  shore  of  East  Kiver  between  Baugay  and 
Cabot  streets,  Oak  Point,  New  York  City: 

Beginuin^  at  a  point  in  the  established  pier  and  bulkhead  line  approved  by  the 
Secretary  of  War  Jannarv  9, 1891,  in  the  southerly  prolongation  of  a  line  40  feet  weet 
from  the  westerly  side  of  One  hundred  and  forty-ninth  street  and  parallel  thereto, 
418  feet  south  from  the  northerly  line  of  Edgewater  road;  thence  easterly  in  a 
straight  line  to  a  point  in  the  southerly  prolongation  of  a  line  50  feet  west  from  the 
westerly  side  of  Poillon  street  and  parallel  thereto,  455  feet  south  from  the  northerly 
side  of  Edgewater  road ;  thence  easterly  in  a  straight  line  to  a  point  in  the  southerly 
prolongation  of  a  line  115  feet  east  from  the  easterly  side  of  Arnold  street  and  paralM 
thereto,  430  feet  south  from  the  northerly  side  of  Edgewater  road ;  said  last-mentioned 
point  being  in  the  modified  pierhead  line  approved  by  the  Secretary  of  War  June  11, 
1892. 

A  tracing^  is  inclosed  showing  the  proposed  modified  lines  in  red. 
(Forwarded  in  separate  roll.) 
BespectfuUy  submitted. 

Henry  M.  Bobbbt, 

CoUmelj  Corps  of  Engineers. 
H.  M.  Adams, 

Major  J  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


£   22. 

MODIFICATION  OF  HARBOR  LINES  IN  EAST  RIVER  BETWEEN  EAST 
TWENTY-THIRD  AND  EAST  TWENTY-FOURTH  STREETS,  NEW  YORK 
CITY. 

The  City  of  New  York, 
Department  of  Docks  and  Febbibs, 

New  York^  March  lOj  1899. 

Sir  :  At  a  meeting  of  the  board  of  docks,  held  this  day,  the  following 
preamble  and  resolution  were  adopted: 

Whereaa  the  present  bulkhead  line  between  East  Twenty-third  and  East  Twenty- 
fourth  streets,  East  River,  as  shown  on  the  map  approved  by  the  Secretary  of  War 
April  25,  1890,  extends  from  a  point  in  the  northerly  side  of  East  Twenty-third 
street,  distant  603.39  feet  easterly  from  the  westerly  side  of  Avenue  A,  and  mns 
thence  westerly  along  said  northerly  side  of  East  Twenty-third  street  to  a  point  322 
feet  easterly  from  the  westerly  side  of  Avenue  A,  and  runs  thence  northerly  in  a  line 
parallel  with  said  westerly  side  of  Avenue  A,  and  distant  322  feet  easterly  therefrom 
to  the  southerly  side  of  East  Twenty-fourth  street,  at  a  point  distant  322  feet  easterly 
from  the  said  westerlv  side  of  Avenue  A ; 

Hesohed,  That  this  board  recommends  to  the  Secretary  of  War  that  the  bnlkhead 
line  as  above  described  be,  and  hereby  is,  modified  so  as  to  extend  from  the  aforesaid 
point  in  the  northerly  side  of  East  Twenty-third  street,  distant  603.39  feet  easterly 
from  the  westerly  side  of  Avenue  A,  and  run  thence  westerly  along  said  northerly 
side  of  East  Twenty-third  street  130  feet  to  a  point  distant  473.39  feet  easterlv  from 
the  said  westerly  side  of  Avenue  A,  and  thence  northwesterly  to  the  aforesaid  point 
in  the  southerly  side  of  East  Twenty-fourth  street,  distant  322  feet  easterly  from  the 
westerly  side  of  Avenue  A. 

Yours,  respectfully, 

Wm.  H.  Burkb,  Secretary. 
Hon.  BussELL  A.  Alger, 

Secretary  of  War. 

1  Not  printed. 
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[Second  indorsement] 

Offioe  Chief  of  Engineers, 

U.  S.  Army, 
March  16^  1899. 
Respectfully  referred  to  Ool.  Henry  M.  Robert,  Corps  of  EngiDeerSy 
for  ooDsideration  and  re[>ort,  by  the  New  York  Harbor  Line  Board. 
By  command  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 
Lieut.  Col.,  Corps  of  Engineers. 

[Third  IndorMment.] 

New  York  Harbor  Line  Board, 

New  York  City,  ApHl  12y  1899. 
Besx^ectfhlly  returned  to  the  Chief  of  Engineers  with  recommenda- 
tion that  the  within  application  of  the  department  of  docks  and  ferries 
of  the  city  of  New  York  for  modification  of  the  harbor  lines  on  East 
Biver,  New  York  City,  from  Bast  Twenty-third  to  East  Twenty-fourth 
streets,  as  indicated  in  red  on  the  inclosed  map,  be  approved. 
For  the  Board: 

Henry  M.  Kobert, 
Colonely  Corps  cf  Engineers,  President  of  the  Board, 

[Fourth  indoreement.] 

Office  Chief  of  Engineers, 

(J.  S.  Army, 
April  15, 1899. 
Bespectfully  returned  to  the  Secretary  of  War. 
The  department  of  docks  and  ferries  of  the  city  of  New  York  requests 
a  modification  of  the  established  bulkhead  line  on  East  Elver,  between 
East  Twenty-third  and  East  Twenty-fourth  streets,  shown  in  red  on  the 
accompanying  map.* 

Attention  is  invited  to  the  recommendation  of  the  New  York  Harbor 
Line  Board  in  third  indorsement  hereon,  in  which  I  concur. 
The  map  has  been  prepared  for  signature  of  the  Secretary  of  War. 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers^ 

U.  8.  Army. 

[Fifth  indorsement.] 

War  Department,  April  17, 1899. 
Approved  in  accordance  with  the  recommendation  of  the  New  York 
Harbor  Line  Board,  as  concurred  in  by  the  Chief  of  Engineers. 

E.  A.  Alger, 

Secretary  of  War. 

1  Not  printed. 
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DCPSOVEBfEKT  OF  NEW  TORK  HARBOR,  BAT  RIDGE,  RED  HOOK,  AND 
BUTTERMILK  CHANNELS,  AND  GOWANUS  CREEK  CHANNEL,  NEW 
YORK. 


REPORT  OF  MAJOR  H.  M.  ADAMS,  QORPS  OF  ENQIKEERS,  OFFICER  IN 
CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1899.  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROTEMBNTS. 


t  New  York  Harbor,  New  York. 

2.  Bay  Ridge  Channel,  the  triangnlar 
area  between  Bay  Ridge  and  Red 
Hook  ehannels,  and  Red  Hook  and 
Battermilk  channels,  New  York  Har- 
bor. 


3.  GowanoB  Creek  Channel,  New  York. 

4.  Removing  snnken  veBselB  or  craft  ob- 

stmoting  or  endangering  nayigation. 


SURVEY. 

5.  East  Channel,  New  York  Harbor,  from  the  Narrows  to  the  sea. 


United  States  Engineer  Office, 

New  York,  K.  Y.,  July  17y  1899. 
GENEBAii :  I  have  the  honor  to  transmit  herewith  annual  report  upon 
works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal  year 
ending  June  30,  1899. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineer 8 J  U.  S.  A. 


Fi. 
IMPROVEMENT  OF  NEW  YORK  HARBOR,  NEW  TORK. 

'Sew  York  Harbor  is  the  general  designation  of  the  water  front  of 
and  approaches  to  the  city  of  New  York,  comprising  the  Upper  and 
Lower  bays  and  parts  of  the  Hudson,  East,  and  Harlem  rivers. 

Kew  York  Harbor  has  two  entrances,  one  from  Long  Island  Sound  by 
East  Biver  and  Hell  Gate,  used  by  vessels  trading  eastward  between 
Kew  York,  the  Extern  States,  and  British  American  provinces;  the 
other,  the  main  entrance  from  the  sea,  by  Sandy  Hook  through  the  Nar- 
rows, used  by  trans- Atlantic  and  Southern  traffic.  The  title  ^'  Fmprove- 
ment  of  New  York  Harbor"  has  been  applied  to  improvement  of  the 
channel  of  the  main  entrance  from  the  sea. 
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From  the  Battery,  at  tbe  lower  end  of  New  York  City,  oat  through 
tbe  Narrows  to  the  tiower  Bay,  a  total  distance  of  about  9  miles,  there 
is  a  natural  channel  fairly  broad  and  unobstructed,  with  available 
depths  of  45  feet  or  more  at  mean  low  tide.  The  Lower  Bay  is  sepa- 
rated from  deep  water  of  the  ocean  by  a  bar  from  2  to  5  miles  across, 
which,  except  for  the  channels  crossing  it,  extends  all  the  way  from 
Sandy  Hook  to  the  west  end  of  Coney  Island,  a  distance  of  7  miles. 
On  the  west  side  of  this  bar  the  Main  Ship  Channel  extends  southward 
from  the  Narrows  to  Sandy  Hook,  with  natural  depth  of  23.3  feet,  since 
opened. 

Five  distinct  natural  channels,  separated  by  sand  shoals,  cross  this 
bar,  in  order  as  follows,  from  the  north  or  Coney  Island  shore. 

(1)  The  Coney  Island  Channel,  straight,  narrow,  with  a  general  depth  of  20  feet 
except  at  the  west  end,  where  the  available  depth  is  but  10  tidet.  South  of  this 
channel  lies  a  shoal  known  as  East  Bank,  with  least  depth  of  6  feet. 

(2)  The  Fourteen-foot  Channel,  a  cnrviiig  channel  with  considerable  depths  in  the 
west  part,  but  with  only  15  feet  depth  at  the  eastern  end.  To  the  south  lies  a  shoal 
with  5i  feet  least  depth. 

(3)  'the  East  Channel,  a  broad,  nearly  straight  channel  of  30  feet  depth  or  more 
in  the  western  part,  separated  from  deep  water  on  the  east  by  a  bar  having  only  19 
feet  depth.    Bouth  of  tnis  channel  lies  Komer  Shoal,  with  3  feet  least  depth. 

(4)  The  Swash  Channel,  with  22  feet  depth  in  a  narrow  channel.  To  the  south 
lies  a  shoal  called  Flynns  Knoll,  with  least  depth  of  11  feet. 

(•))  The  Main  Channel,  a  broad  channel  passing  close  to  the  north  shore  of  Sandy 
Hook,  with  natural  available  depth  of  28  feet. 

The  soathern  part  of  the  Main  Ship  Channel,  with  the  Swash  and 
Main  channels,  form  nearly  an  equilateral  triangle,  the  two  last  named 
intersecting  in  a  deep  hole  of  considerable  area  rather  more  than  mid- 
way across  the  bar.  Outside  this  deep  hole  the  bar  was  about  20  feet 
deep  and  was  crossed  by  two  channels,  the  north,  called  Gedney 
Channel,  about  1^  miles  long  to  deep  water,  and  the  south,  called  South 
Channel,  somewhat  longer,  extending  southeast  nearly  in  continuation 
of  the  Swash  Channel.  Gedney  and  South  channels  both  had  natural 
depths  of  24  feet. 

Thus  the  natural  channels  afforded  an  available  low- water  depth  fh>m 
the  ocean  to  the  lower  wharves  of  New  York  City  of  23.3  feet,  the  distance 
from  the  outer  side  of  the  outer  bar  being  21  miles. 

PEOJBOT  FOB  IMPEOVBMENT. 

This  project,  adopted  in  1884  and  subsequently  extended,  consisted 
in  making  a  channel  1,000  t<eet  wide  and  30  feet  deep  at  mean  low  water 
from  New  York  Harbor  to  deep  water  in  the  Atlantic  by  way  of  Sandy 
Hook,  at  an  estimated  cost  of  $1,490,000.  Work  was  begun  September 
26,  1886,  and  the  project  was  completed  October  10, 1891.  Appropria- 
tions since  that  time  have  been  applied  to  maintaining  the  channel  by 
increasing  its  width  and  by  removing  shoals. 

Under  special  projects  between  1^  and  1894  small  allotments  from 
various  appropriations  have  been  from  time  to  time  expended  in  pro- 
tecting the  north  shore  of  Sandy  Hook  by  building  jetties  from  high- 
water  mark  out  to  below  low  water  and  by  building  riprap  sea  walls 
alongshore  just  below  high- water  line. 

Under  the  terms  of  the  river  and  harbor  act  of  March  3, 1899,  a  new 
I^roject  was  adopted  for  connecting  deep  water  in  the  lower  bay  with 
the  ocean  by  channel  2,000  feet  wide  and  40  feet  deep  at  mean  low 
Avater,  crossing  the  bar  by  way  of  East  Channel,  at  a  limit  of  cost  of 
$1,000,000. 

Further  detailed  descriptions  of  the  harbor  and  improvements  are 
printed  in  t)je  Annual  Reports  of  the  Chief  of  Engineers  for  1885,  page 
773,  and  for  1897,  page  1031. 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1899. 

At  the  beginning  of  the  fiscal  year  the  United  States  dredging 
steamer  Oedney  was  at  work  deepening  shoal  places  in  the  channel  on 
the  south  side  of  Northwest  Shoal.  This  work  was  continued  until 
Noyember  12,  when  the  channel  of  30  feet  depth  at  mean  low  water  had 
been  widened  at  this  part  of  the  bend  to  a  width  of  2,000  feet,  being 
1,000  feet  either  side  of  the  channel  range.  During  the  winter  repairs 
to  the  hull  and  machinery  of  the  dredge  were  made.  Work  was  resumed 
April  6j  and  to  the  close  of  the  year  a  small  shoal  in  Main  Ship  Chan- 
nel, between  Swash  Channel  junction  buoy  and  Buoy  C  2,was  removed, 
and  a  shoal  on  the  south  side  of  Bayside  Channel  was  deepened;  June 
26  work  was  begun  upon  widening  and  deepening  the  west  side  of  Main 
Ship  Channel  near  the  south  end  of  Chapel  Hill  Kange. 

The  amount  of  material  dredged  during  the  past  fiscal  year  was 
199,837  cubic  yards,  of  which  13,632  cubic  yards  were  from  Main  Ship 
Channel,  108,894  cubic  yards  from  Northwest  Shoal,  and  77,311  cubic 
yards  from  the  east  end  of  Bayside  Channel.  The  average  cost  per 
cubic  yard  of  operating  expenses,  including  repairs  and  supplies,  is  esti- 
mated at  lO.G  cents  during  the  year. 

The  river  and  harbor  act  of  March  3, 1899,  contained  a  provision  for 
improving  New  York  Harbor — 

By  s  deep  channel  two  thousand  feet  wide  and  forty  feet  deep  from  the  Narrows, 
by  the  80-caUed  East  Channel,  across  Sandy  Hook  Bar  to  the  open  sea,  in  accordance 
with  the  recommendations  contained  in  House  Document  Numbered  One  hnnilred  and 
fifty-nine.  Fifty -filth  Congress,  third  session,  one  million  dollars :  Provided^  That  the 
Secretanr  of  War  may  forthwith  enter  into  a  contract  or  contracts  for  such  materials 
and  work  as  may  be  necessary  for  the  completion  of  said  project,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  agj^re- 
gate  three  miUion  dollars,  exclusive  of  the  amount  herein  and  heretofore  appropriated. 

If,  however,  the  Secretary  of  War  shall  be  unable  to  make  a  contract  or  contracts 
for  the  completion  of  said  project  for  a  sum  within  the  amounts  above  specified,  then 
Ae  said  one  million  dollars  herein  appropriated,  or  so  much  thereof  as  mav  be 
aecessary,  shall  be  applied  by  him  in  the  construction  or  purchase  of  such  dredges, 
steamboats,  and  other  plant,  machinery,  and  appliances  as  may  be  necessary  to  prose- 
cute said  project,  and  shall  cause  the  work  on  said  project  to  be  entered  upon  and 
prosecnted  under  the  charge  of  the  Secretary  of  War  by  employment  of  labor  and 
materials  Deces:4ary  therefor,  to  be  paid  for  as  appropriations  may  from  time  to  time 
l»e  made  by  law,  not  to  exceed  in  the  aggregate  the  said  sum  of  tnree  million  dollars, 
sxdasive  of  the  one  million  dollars  herein  appropriated. 

Under  this  project,  so  adopted,  proposals  were  invited  for  the  exca- 
vation estimated  as  necessary  to  complete  the  channel,  and  a  contract 
was  entered  into  with  Andrew  Onderdonk,  of  New  York  City,  to  exca- 
vate and  remove  42,500,000  cubic  yards  of  material,  at  9  cents  per  cubic 
yard  measured  in  scows;  contract  dated  May  12, 18i)9,  approved  by  the 
Chief  of  Engineers  May  24, 1899;  expiration  indefinite,  depending  npon 
appropriations.  The  specifications  require  that  excavation  shall  begin 
▼ithin  twelve  months  from  the  date  of  approval  of  contract,  and  that 
dariDg  eight  working  months  of  the  year  the  average  monthly  rate  of 
excavation  shall  be  400,000  cubic  yards  during  the  first  working  year 
and  1,200,000  cubic  yards  during  each  succeeding  year.  Dredging 
luder  the  contract  has  not  yet  been  begun. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  improved  channel  from  deep  water  below  the  Narrows  to  the  sea 
bj  way  of  Sandy  Hook  has  a  depth  of  30  feet  and  general  width  of 
1,000  feet  or  more  throughout  its  length.  At  the  bend  at  Northwest 
Bfaoal  the  channel  has  been  made  2,000  feet  wide. 

East  Channel  has  not  yet  been  deepened,  and  the  available  depth 
across  the  bar  in  range  of  the  projected  improvement  is  16  feet. 
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Under  the  completed  project  of  1884  future  appropriationR  will  be 
applied  to  maintaining  the  channel  depths  and  to  increasing  the  width 
at  the  bend  near  Sandy  Hook  and  at  other  places  where  shoaling  is 
most  liable  to  occur. 

Under  the  project  of  1899  it  is  expected  that  dredging  in  East  Chan- 
nel will  be  begun. 

This  work  is  in  the  oolleotion  district  of  New  York.  Nearest  liglit-honses,  Sandy 
Hook  and  Hi<;hland  lights.  The  nearest  forts  are  the  fort  at  Sandy  Hook  and  thoae 
at  the  Narrows. 

The  following  is  the  estimate  of  amount  required  for  dredging  East 
Channel  under  continuing  contract,  authorized  by  the  river  and  harbor 
act  of  March  3, 1899,  for  the  fiscal  year  ending  June  30, 1901: 

Under  the  terms  of  the  contract,  work  must  begin  within  twelve 
mouths  fVom  date  of  approval  of  the  contract,  must  be  prosecuted  con- 
tinuously during  the  eight  favorable  months  of  each  year  at  a  rate  for 
the  first  year  of  at  least  400,000  cubic  yards  per  month,  and  for  each 
succeeding  year  at  a  rate  of  at  least  1,200,000  cubic  yards  per  month. 
By  these  provisions  work  must  begin  on  or  before  May  24, 1900  (one 
year  from  date  of  approval);  by  May  24, 1901,  at  least  3,200,000  cubic 
yards  must  be  dredged,  and  by  June  30, 1901,  at  least  5,940,000  cabic 
yards,  which  at  9  cents  per  yard  will  cost  $534,600.  This  is  the  mini- 
mum amount.  The  contractor  will  undoubtedly  try  to  exceed  this 
amount  by  starting  earlier  than  required  and  by  working  as  much  as 
possible  during  the  winter  months.  It  is  not  reasonably  possible  for 
him  to  double  the  amount,  and  therefore  the  appropriation  of  $1,000,000, 
made  by  act  of  March  3,  1899,  is  estimated  as  sufficient  to  meet  sM 
probable  obligations  under  the  contract  up  to  June  30, 1901. 

Money  statements. 

GENERAL  IMPROVEMEKT. 

July  1, 1888,  balance  unexpended $29,228. 3S 

Amount  appropriated  by  riyer  and  harbor  act  approved  March  3.  1899. ..  100, 000. 00 

129,228.38 
Jane  30, 1899,  amoont  expended  daring  fiscal  year 27,644.16 

Jaly  1, 1899,  balance  nnexpended 101,584.23 

Jnly  1, 1899,  outstanding  liabilities 2,218.67 

July  1, 1899,  balance  available , 99,365.56 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1901,  for  maintenance  of  improvement 100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

BAST  CHANNEL. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899.  .$1, 000, 000. 00 
June  30, 1899,  amount  expended  during  fiscal  year 61.26 

July  1, 1899,  balance  nnexpended 999,988.74 

July  1, 1899,  amount  covered  by  uncompleted  contracts 950, 000. 00 

July  1, 1899,  balance  available 49,938.74 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 000, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Appropriations  for  improving  l^ew  York  Harbor  have  been  made  as 
follows: 


Application. 

Date. 

Amonnt. 

For  G^ney  CbanneL  dredsriiic  via  Sandy  Hook 

July    5,1884 
Aug.   5,1886 
Ang.  11, 1888 
Sept.  19, 1890 
July  13.1892 
Aug.  18, 1894 
Jane    3,18H6 
Mar.    3,1899 

$200,000.00 
750,000  00 

r«  Xew  FoA  HiiSr  .^:. :. .  .7. .  r^  .^^^ 

Do 

380, 000. 00 
160,000  00 

Do 

Do 

170, 000. 00 

Do 

76, 000. 00 

Do 

eo.ooo.oo 

100, 000. 00 

Do : 

Eecfired  from  other  sourcen , 

1, 895. 000. 00 
28, 024. 52 

Toul 

1,923.024.52 
1,000,000.00 

For  Ewt  Channel,  dredging ,  Mar.    3,1899 

Abttract  of  propo$aU  far  dredging  EoBi  Channel^  New  York  Harbor,  received  and  opened 

April  £4, 1899, 


Ko. 

Kame  and  address  of  bidder. 

Dredging    42,500,000 
oubio  yards,  scow 
measurement. 

Price 

per  cubic 

yard. 

Amonnt. 

1 

Andrew  Onderdouk,  1  Broadway,  New  York  City.... 

$0.09 

$3,825,000 

Contract  in  force  during  the  fiscal  year  ending  June  SO,  1899. 

With  Andrew  Onderdonky  of  New  York  City,  N.  Y.,  for  excavating  in  East  Channel, 
Kew  York  Harbor,  and  removing  about  42,500,000  cubic  yards  of  material,  at  rate  of 
9eentB  per  cabio  yard;  date  of  contraot,  May  12,  1809;  approved  by  the  Chief  of 
Engineers  May  24,  1899;  date  for  beginning  work,  twelve  months  from  date  of 
approval  of  contraot;  date  of  expiration,  indefinite,  depending  on  appropriations  by 
Coiigrejis.     Work  not  yet  begun. 


COMMKRCIAL  STATISTICS. 

The  following  statement  concerning  foreign  commerce  of  the  port  of  New  York  is 
taken  from  the  annual  report  of  the  Chamber  of  Commerce  of  the  State  of  New 
Tork  for  the  year  1898-99.  It  comprises  only  foreign  imports  and  exports,  and  does 
not  include  the  domestic,  coastwise,  and  local  traffic,  vessels  trading  with  domes- 
tic ports  are  not  required  to  take  out  clearance  papers,  and  no  attempt  is  made  to 
Mllect  statistics  of  their  carrying  trade. 

The  leading  articles  of  imports  into  the  United  States  at  the  port  of  New  York 
for  the  year  ending  June  30,  1898,  were  sugar,  molasses,  coffee  and  tea,  wool,  cloths, 
uid  dress  goods,  leather  and  leather  goods,  tin,  rubber,  tobacco,  and  other  miscella- 
neoQs  articles,  aggregating  about  two  and  three-quarter  million  tons,  valued  at 
♦*96,397,952. 

The  leading  articles  of  export  were  cotton,  breadstuffs  and  other  provisions,  oils, 
tebseeo,  roetaU,  manufactures,  and  other  miscellaneous  items,  aggregating  about 
>ix  sod  one-half  million  tons,  valued  at  $486,238,059. 

_For  the   calendar  year   1898  the  total  valuation  of  imports  and  exports  was 
^058,520,139. 

BI?g99 80 
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Statement  of  the  number  and  tonnage  of  all  ve$$eU  belonging  to  iheport  of  New  York 

June  SO,  1898, 

Tonnage. 

Stemm  ve»«el« 1,699  82S,eil 

Sailing  vetiwls 1,125  496, 24» 

CanalWu 226  28.647 

Barges 788  17«,716 

Total   3,732  '      1^017,223 


F2. 

IMPROVEMENT  OF  BAY  RIDGE  CHANNEL,  THE  TRIANGULAR  AREA  BE- 
TWEEN BAY  RIDGE  AND  RED  HOOK  CHANNELS,  AND  RED  HOOK  AND 
BUTTERMILK  CHANNELS,  IN  THE  HARBOR  OF  NEW  YORK. 

The  main  chaDDel  from  The  Narrows  to  the  East  Eiver,  New  York 
Harbor,  passes  to  the  west  and  northwest  of  Governors  Island.  It  has 
natural  depths  of  35  feet  or  over  and  generally  an  ample  width.  There 
is  an  eastern  channel  which  skirts  the  Brooklyn  water  front,  extending 
northwardly  from  Bay  Eidge,  crossing  Gowanus  Bay,  rounding  Ked 
Hook,  and  thence  by  way  of  Butterm&k  Channel  connecting  with  the 
East  Eiver.  The  lower  part  of  this  channel  from  Bay  Eidge  to  Erie 
Basin  had  natural  depths  of  from  7  to  12  feet.  Opposite  Gowanus  Bay 
it  was  separated  from  the  main  channel  of  the  harbor  by  a  large  shoal 
of  about  9  feet  depth ;  the  upper  part  had  a  depth  of  26  feet  in  a  chan- 
nel 300  feet  wide  or  more,  bur  crooked,  and  on  account  of  the  rapid  cur- 
rent and  the  large  amount  of  traffic  in  and  near  its  junction  with  the 
East  Eiver  it  was  formerly  regarded  as  one  of  the  most  difficult  places 
to  navigate  in  New  York  waters.  The  line  of  docks  along  the  water 
front  of  this  east  cbannel,  and  especially  in  the  upper  part,  from  the 
Brooklyn  Bridge  to  Eed  Hook,  is  one  of  the  most  important  in  New 
York  Harbor. 

PROJECTS  FOR  IMPROVEMENT. 

Prior  to  1896  this  improvement  was  carried  on  under  two  separate 
titles:  Improvement  of  Buttermilk  Ohannel,  New  York  Harbor,  which 
included  the  removal  of  Buttermilk  and  Eed  Hook  shoals,  and  improve- 
ment of  Gowanus  Bay,  New  York  Harbor,  which  included  Bay  Eidge 
and  Eed  Hook  channels  and  the  triangular  area  between  them,  and 
also  Gowanus  Creek  Channel. 

In  1872  a  survey  of  Buttermilk  Ohannel  was  made,  and  under  the 
river  and  harbor  act  of  1880  a  project  was  adopted  for  removing  the 
eastern  part  of  the  north  shoal,  called  Buttermilk  Shoal,  to  a  depth  of 
26  feet  at  mean  low  water.  The  project  was  subsequently  extended  to 
include  the  removal  of  the  entire  shoal,  which  was  accomplished  July 
3, 1891,  at  a  total  cost  of  $321,000.  The  amount  dredged  from  this  shoal 
was  1,269,484  cubic  yards.  In  1890  a  preliminary  examination  of  But- 
termilk Channel  was  made,  and  under  the  river  and  harbor  act  of  1892 
a  project  was  adopted  for  removing  the  south  shoal,  Eed  Hook  Shoal, 
to  a  depth  of  26  feet  below  mean  low  water,  estimated  to  require  the 
removal  of  1,484,048  cubic  yards  of  sand  and  small  bowlders  overlying 
clay,  at  a  total  cost  of  $529,000,  of  which  $25,000  from  previous  appro- 
priations remained  available.    This  plan  did  not  comtemplate  dredging 
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nearer  to  the  dock  line  than  50  feet,  thas  widening  the  nataral  channel 
by  about  1,000  feet. 

Up  to  Jnly  1, 1896,  under  this  project  519,954  cubic  yards  had  been 
dredged  from  Bed  Hook  Shoal,  cutting  off  the  outer  end  of  the  shoal 
uid  widening  the  26-foot  channel  by  600  feet. 

A  survey  of  Gowanus  Bay  was  made  in  1880,  and  under  the  river 
and  harbor  act  of  1880  a  project  for  improvement  was  adopted  which, 
as  modified  by  the  river  and  harbor  acts  of  1890  and  1894,  consisted  in 
dredging  Bed  Hook  Channel  (from  Erie  Basin  entrance  to  the  foot  of 
flenry  street)  to  a  width  of  400  feet  and  depth  of  26  feet  at  mean  low 
water;  Gowanus  Greek  Channel  (from  Henry  street  to  Percival  street) 
to  a  width  of  250  feet  and  depth  of  21  feet;  Gowanus  Canal  (from  I'er- 
eival  street  to  the  Hamilton  Avenue  Bridge)  to  a  width  of  200  feet  and 
depth  of  18  feet;  Bay  Bidge  Channel  (from  Henry  street  and  Twenty- 
eighth  street  to  the  26-foot  curve  opposite  Bay  Bidge)  to  a  width  of 
8U0  feet  and  depth  of  26  feet,  and  the  triangular  area  between  Bay 
Bidge  and  Bed  Hook  channels  to  a  maximum  width  of  900  feet  and 
depth  of  26  feet.  The  total  estimated  cost  of  this  work  was  $1,124,400. 
Under  this  project,  up  to  July  1, 1896,  Bed  Hook  Channel  had  been 
made  200  feet  wide  and  26  feet  deep,  an  additional  150  feet  of  width 
being  made  21  feet  deep;  Gowanus  Creek  had  been  made  21  feet  deep 
between  the  harbor  lines;  Gowanus  Canal  had  been  made  12  feet  deep; 
Bay  Bidge  Channel  had  been  made  175  to  200  feet  wide  and  26  feet 
deep,  and  an  additional  width  of  175  to  200  feet  had  been  made  21  feet 
deep.    No  work  had  been  done  upon  the  triangular  area. 

By  the  terms  of  the  river  and  harbor  act  of  1896  the  Bay  Bidge  and 
Bed  Hook  channels,  the  triangular  area  between  them,  and  the  Butter- 
nulk  Channel  were  consolidated  into  one  improvement,  together  with  a 
small  improvement  of  Gowanus  Canal,  and  the  project  for  this  work 
DOW  consists  in  dredging  channels  of  26  feet  depth  at  mean  low  water, 
with  widths  as  follows:  For  Bay  Bidge  Channel,  800  feet;  for  the  tri- 
angular area  between  Bay  Bidge  and  Bed  Hook  channels,  maximum 
width  900  feet;  for  the  Bed  Hook  Channel,  400  feet;  for  Buttermilk 
Channel,  at  Bed  Hook  Shoal,  1,000  feet,  and  for  dredging  Gowanus 
Canal  from  Percival  street  to  Hamilton  Avenue  Bridge  to  the  extent 
of  $5,000,  at  a  total  estimated  cost  of  $837,000. 

Under  this  consolidated  project,  up  to  July  1, 1898,  2,372,079  cubic 
yards  of  material  had  been  dredged;  Bay  Bidge  Channel  had  been 
widened  to  the  projected 'width  of  800  feet;  the  triangular  area  had 
been  dredged  26  feet  deep,  and  work  was  in  progress  upon  the  widening 
of  Bed  Hook  Channel;  the  projected  work  in  Gowanus  Canal  had  been 
completed. 

Under  the  terms  of  the  river  and  harbor  act  of  March  3,  1899,  a 
project  was  adopted  for  making  Bay  Bidge  and  Bed  Hook  channels 
1,200  feet  wide  and  40  feet  deep  at  mean  low  water,  at  a  limit  of  cost  of 
ri,500,000. 

Harbor  lines  in  Gowanus  Bay  and  Buttermilk  Channel  were  estab- 
lished by  the  Secretary  of  War  March  4, 1890,  These  harbor  lines  in 
the  Gowanus  Creek  Channel  were  slightly  modified  by  act  of  Congress 
passed  June  3, 1896. 

OPXBATIONS  DUBINa  THE  FISCAL  TEAR  ENDING  JUNE  30,  1899. 

At  the  beginning  of  the  year  dredging  was  in  progress  under  a  con- 
thiuing  contract  entered  into  with  the  W.  H.  Beard  Dredging  Com- 
pany, of  New  York  City,  under  date  of  October  6, 1896,  approved  by 
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the  Chief  of  Engineers  October  15, 1896.  Work  was  continued  with- 
out interruption  during  the  year  until  June  24, 1890,  when  the  contract 
was  completed. 

During  the  past  fiscal  year  Red  Hook  Channel  has  been  widened  to 
400  feet  for  its  entire  length.  Red  Hook  Shoal,  in  Buttermilk  Channel, 
has  been  made  26  feet  deep  from  deep  water  to  50  feet  from  the  existing 
bulkhead.  Extensive  shoals  have  been  removed  from  the  whole  length 
of  Bay  Bidge  Channel,  overlapping  into  the  upper  end  of  Bed  Hook 
Channel  and  requiring  the  dredging  of  825,253  cubic  yards  of  material, 
mainly  mud.  This  material  ran  into  the  channel  from  both  sides  below 
Forty-third  street  and  freely  from  the  east  side  above  Forty-third  street. 
The  latter  part  of  the  channel  was  dredged  about  1894,  and  had  shoaled 
in  places  as  much  as  8  feet,  accompanied  by  a  corresponding  and  nota- 
ble deepening  over  the  flats  east  of  the  channel. 

Before  the  completion  of  the  dredging  on  Bed  Hook  Shoal,  in  Bat- 
termilk  Channel,  this  shoal  was  carefully  swept  over  and  all  points  of 
less  than  the  required  depth  were  deepened. 

The  following  tabic  shows  the  amounts  dredged  from  each  channel 
during  the  year,  the  total  amounts  dredged  under  the  contract,  and  the 
estimates  of  amounts  made  prior  to  the  appropriation  of  1890  and 
the  recently  completed  contract: 


Prom— 


Daring  the        ToUl 
IMst  tisoal     under  the 
year.         oontrmct. 


Batlmates 
made  prior 
to  contract. 


Bay  Ridge  Channel. . 
The  triangnlar  area . 
Red  Hook  Channel.. 
Battermilk  Channel 
Qowanns  Canal 


Ottb.  yards. 
825,253 


843,778 
675, 379 


Oub,  yards. 
2,239,205 
559,799 
709,095 
675,379 
33,011 


Oub.ffard», 
1,980.814 
411.  OOO 
537.300 
964,004 
a  33,  Oil 


Total. 


1,844,410 


4.216,489 


3,986,219 


a  No  catimafe  made;  assnmod  for  comparing  totala. 

Six  dredges  were  employed  under  this  contract  until  April,  1899, 
after  which  time  the  area  remainiug  to  be  dredged  became  more  Umited 
and  the  number  of  dredges  was  reduced. 

The  appended  copy  of  report  upon  completion  of  this  contract, 
dated  June  27,  1899,  gives  further  details  pf  character  and  cost  of 
work  done. 

The  river  and  harbor  act  of  March  3,  1899,  contained  a  provision 
for— 

Improying  Bay  Ridge  Channel  and  Bed  Hook  Channel,  in  the  harbor  of  New  York : 
Continuing  improvement,  one  hundred  thousand  dollars:  Provided,  That  the  work 
shall  be  be^^un  at  the  forty-foot  curve  at  the  southerly  end  of  Bay  Ridge  Channel, 
and  be  continued  through  it  along  the  Brooklyn  shore  to  Twenty-eighth  street,  unt4i 
the  said  Bay  Ridge  Channel  shall  have  a  uniform  depth  of  forty  feet  at  low  tide,  and 
a  width  of  one  tbousand  two  hundred  feet;  and  the  improvement  of  the  Red  Hook 
Channel  shall  be  begun  on  its  southerly  end  and  at  its  Junction  with  the  Bay  Rid«) 
Channel,  and  be  continued  through  it  to  its  junction  on  its  northerly  end  with  the 
Buttermilk  Channel,  nntil  said  Red  Hook  Channel  shall  have  been  made  to  a  depth  of 
forty  feet  at  low  tide,  and  a  width  of  one  thousand  two  hundred  feet :  Jnd  provided 
further,  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for  the  comple- 
tion of  said  Bay  Ridge  Channel  and  Red  Hook  Channel,  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law,  not  exceeding  in  the  aggregate  two 
million  four  hundred  thousand  dollars,  exclusive  of  the  amount  herein  and  heretofore 
appropriated. 

Proposals  for  the  dredging  necessary  to  complete  this  work  were 
invited  by  advertisement  aud  received  April  20, 1899.    The  lowest  bid 
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received  was  at  a  price  too  high  to  secare  the  completion  of  the  work 
within  the  terms  of  the  river  and  harbor  act  of  1899,  and  therefore  all 
the  proi)08al8  were  rejected.  The  work  has  been  readvertised  ander 
oonditions  difleriog  slightly  from  those  of  the  previous  advertisement, 
and  proposals  are  to  be  received  July  19, 1899. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Bay  Ridge  Channel  has  been  dredged  800  feet  wide  and  26  feet  deep 
at  mean  low  water  throughout  its  entire  length,  and  shoals  found  or 
formed  during  the  progress  of  the  work  have  been  removed.  It  now 
has  an  available  channel  of  full  required  depth  and  of  nearly  the  full 
width.  The  banks  of  this  channel  are  covered  with  soft  mud  overlying 
sand;  the  mud  runs  into  the  channel  and  the  full  width  can  bemaintained 
only  by  frequent  dredging.  The  bottom  of  the  channel  north  of  Fif- 
tieth street  is  sand,  generally  covered  with  a  soft  ooze,  which  has  run 
in  since  the  dredging;  below  Fifty-fifth  street  it  is  mud  to  a  depth  of  35 
feet  or  more  below  low  water. 

The  triangular  area  has  been  dredged  to  a  depth  of  26  feet  at  mean 
low  water;  the  actual  dredging  was  somewhat  deeper,  to  provide  against 
shoaling,  and  it  retains  the  depth  of  26  feet  except  at  the  west  bank. 

Bed  Hook  Channel  has  been  dredged  to  a  depth  of  26  feet  at  mean 
low  water,  with  width  of  400  feet.  The  side  cuts  of  this  channel  have 
shoaled,  but  the  middle  retains  the  required  depth. 

The  bottom  of  Bed  Hook  Channel  is  generally  sand,  quite  hard  at 
the  north  end  near  its  junction  with  Buttermilk  Channel. 

Ked  Hook  Shoal,  in  Buttermilk  Channel,  has  been  dredged  26  feet 
deep  at  mean  low  water,  from  the  deep-water  channel  eastward  to  50 
feet  from  the  bulkhead.  The  rapid  current  prevents  any  noticeable 
shoaling  in  this  channel  except  in  the  cut  close  to  the  bulkhead.  The 
material  removed  was  mainly  sand,  with  clay  and  stones  in  places  and 
gravel  on  the  western  part  of  the  shoal.  The  bottom  is  hard  and  free 
from  muddy  dei>osit. 

PROPOSED  OPEBATIONS. 

Under  authority  of  the  river  and  harbor  act  of  1899,  it  is  proposed 
to  excavate  Bay  Kidge  and  Bed  Hook  channels  to  a  width  of  1,200  feet 
Md  depth  of  40  feet  below  mean  low  water,  provided  offers  can  be 
obtained  for  dredging  at  a  rate  sufficiently  low  to  secure  the  completion 
of  Uie  work  within  the  limits  designated  by  the  act  of  Congress. 

Under  the  terms  of  the  contract  it  is  proposed  to  require  the  con- 
tractor to  begin  work  within  nine  months  from  date  of  approval  of 
contract,  and  to  work  at  least  ten  months  in  the  year  at  a  rate  not  less 
than  300,000  cubic  yards  per  month.  Tbe  contract  being  not  yet 
awarded,  the  cost  per  month  can  not  be  definitely  stated.  Assuming 
a  price  of  12  cents,  and  that  work  begins  May  1, 1900,  during  the  twelve 
working  months  ending  June  30, 1901,  at  least  $432,000  will  be  required. 
This  will  be  $^32,000  in  addition  to  the  $100,000  appropriated  by  act 
of  March  3, 1899. 

,  These  channels  are  in  the  collection  district  of  New  York,  of  which  New  York  City 
i(  the  port  of  entry.  The  nearest  light-house  is  the  statue  of  Liberty  Enlightening 
the  World,  on  Bedloes  Island,  aboat  Ij  miles  west.  The  nearest  work  of  defense  is 
f*<nt  Colunbus,  Governors  Island,  N.  i. 
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Money  statements. 

IMPROVINa  CHANNEL  IN  GOWANUS  BAY,  NEW  YORK. 

BAT  RIDGE,  BBD  HOOK,  AND  BUTTERMILK  CHANNELS. 

July  1, 1898,  balance  anezpended $391,789.57 

Judo  30. 189i9,  amount  expended  daring  fiscal  year 337,644.04 

Jnly  1, 1899,  balance  nnexpended 64, 145.53 

Jnly  1,1899, outstanding  liabiUties 42,165.58 

July  1, 1899, balance  available 11,979.95 

BAY  RIDGE  AND  RED  HOOK  CHANNELS. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899.    $100, 000. 00 
Juiy  1, 1899,  balance  unexpended 100,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 2,400, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1901 332,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

BUTTERMILK  CHANNEL,  NEW  YORK. 

July  1, 1898, balance  unexpended $2,887.32 

June  30, 1899,  amount  expended  during  fiscal  year 2,387.32 

AppropriatioDS  for  improving  Bay  Ridge  and  Bed  Hook  channels, 
and  the  triangular  area  between  them,  and  Battermilk  Channel^  Kew 
York  Harbor,  have  been  made  as  follows: 

Far  previoM  projecU. 


Application. 


Amount. 


Buttermilk 
Chanuel,  in- 


1^5  S^ 
Red  Hook, 


dudlug  Bat-  J^fn^^^„» 


Rod  Hook 
shoals. 


Creole  ohaa- 
nela. 


Dredging. 

Do!.'! 
Do... 
Do.. 
Do... 
Do... 
Do... 
Do... 


Total 

Received  from  other 


Total. 


June 
Mar. 
Aug. 
July 
Aug. 
Aug. 
Sept. 
July 
Aug. 


14.1880 
4.1881 
2.1882 
6,1884 
6.1886 
11,1888 
19,1890 
13,1892 
18,1894 


$60,000 
60.000 
60,000 
10,000 
66,250 

100,000 


100,000 
60.000 


496,250  i 
100  I 


496,350  i 


$40,000 

20.000 

6,000 

7,600 

60.000 

160.000 

196.600 

160.000 


641.100 


041.100 


Total  for  previous  prc^ecta,  including  dredging  in  Cowanus  Canal.  $1,137,460. 

For  present  projects. 


Application. 


Date. 


Amount 


Dredging 

Not  yet  expended. . 
Total 


June  8,1896 

June  4,1897 

July  1.1808 

Mar.  8,1899 


$200,000 
350,000 
130,000 
100,000 

780,000 


Digitized 


byGoogk 


APPENDIX   F — ^REPOET   OP   HAJOB  ADAMS. 


1271 


AUlraet  ofpropasaU  far  dredging  Bay  Ridge  and  Bed  ffook  ehannels,  New  York  Harbin', 

received  April  £6,  1899, 


Ka 

Name  and  addnaa  of  biddar. 

Dredging    about 
soow  measurement. 

Itfftfiiiy^f 

Prloeper 
cubio 
yard. 

Amoont. 

1 

1 

S 
4 

5 

6 

7 

Anericu  Dredgliig  Co.,  286  Walnat  street, 
Philadelphuk  Pa. 

The  W.  H.  Beard  Dredging  Co.,  18  WiUiam 

»tieet,Kew  York  City. 

KG. Packard  Co.,  New  York  City 

The  W.  H.  Beard  Dwdglng  Co.,  18  WlUlam 

•tieet.  New  York  City. 
Morris  &  Comings  Dredging  Co.,  17  State 

street.  New  York  City. 

P.'  'S»fard*  Boss'  (Ino.V.  277 '  Wasiington" 
street.  Jeraey  .City,  N.  J. 

<7#nte. 
20 

a6* 

16.16 

24.4 
17* 

14,061.960.00 

6,208,377.00 

6,801,800.00 
8,417,904.50 

3,091,4iai0 

4,978,917.60 
8,670.946.00 

Conditional    on  damping 
near  present  location  of 
dumping  baoy. 

Conditional  on  damping  14 
miles  from  dredging. 
Do. 

Conditional  on  dumping  12 
miles  from  dredging. 

Ion*— Paragraph  10  of  speoifloations  baa  in  no  case  been  eomplied  with  by  the  bidders. 


OOMTRACT  IH  FOBQB  DURINQ  THX  FISGAIi  YBAB  BNDINa  JUNB  90^  1899. 

Contract  for  dredging  about  3,000,000  cnbic  yards  from  Bay  Ridge  Channel,  the 
triangolar  area  between  Bay  Ridge  and  Red  Hook  channels,  from  Red  Hook  Cban- 
oel  and  Gowanna  Canal,  at  14  cents  per  cable  yard,  measured  in  scows,  and  about 
1,000,000  cubic  yards  from  Red  Hook  Shoal,  Buttermilk  Channel,  at  21  cents  per 
enbic  yard,  meaeared  in  scows.  Name  of  contractor.  The  W.  H.  Beard  Dredging 
Company,  New  York  City ;  date  of  contract,  October  6,  1896 ;  date  of  approval, 
October  15, 1896;  date  of  beginning  work,  October  20, 1896;  expiration  of  contract, 
June  30, 1899;  oontract  completed  June  24, 1899. 


COMMBRCIAL  STATISTIOS  FOR  THB  CALENDAR  TXAR  1897. 

Statistics  for  the  year  1898  have  not  yet  been  received ;  the  commerce  of  the  past 
TMT  has  not  differed  materially  f^om  ^t  for  1897,  when  the  following  figures  were 
nportsd: 

FreigM  received  and  shipped  by  water. 


AmonntB. 


Estimated 
Talae. 


B^  ttdce  Cbannel  (Sixty-ninth  to  Twenty-eighth  street) 

_  ^Shipments.!' 

«d  Hook  Channel  (Henry  street  to  Red  Hook) :  Beceipts 
Bottenailk  Chsanel  (Red  Hook  to  Atlantic  avenne) : 

^ipts 

Supiaeats 

Tetsl 


Tom, 

608,960 

135, 623 

4,098 

6,869,990 
6,234,600 


12,868,171 


$8,829,284 

6,177,427 

82,800 

237,193,600 
817,694.000 


609,826,961 


Digitized 


byGoogk 


1272      REPOET   Of  THfi   CHIEF   OF  ENGINEERS,  U.  8.  ARMY. 
Vesaeli,  not  including  tug$  or  ferryhoats. 


Number. 

Draft. 

Tonnage. 

Bay  RidKe  Channel  (Sixty-moth  to  Twenty  eighth  street): 
St^'ani - 

»21 

2,409 
12 

1,435 

044 

88,«46 

Fett. 
eto22 
5to20 
6  to  13 

Tons. 

5U  to  I.6D0 

Sail 

35  to  1,000 

BnrjreB -••• 

75  to      6u0 

Red  Hook  Channel  (Henry  street  to  Red  Hook) :  Sail 

Butteniiilk  Channel  (Red  Hook  to  Atlantic  avenue) : 

Steam 

18  to  29 
12  to  26 

1^  000  to  6.  900 

Sail 

500  to3«0U0 

Bareea 

Total 

40,4«1 

The  above  inclades  only  frei^j^hts  received  and  shipped  at  the  docks.  The  ooal 
bnttiness  of  Red  Hook  Chanuel  iu  1896  is  reported  iu  1897  as  done  in  Gowanna  Creek, 
J  oat  above  Red  Hook  Channel.  The  reports  for  Buttermilk  Channel  fur  1897  as 
received  gave  amounts  firom  Red  Hook  to  the  Brooklyn  Bridge ;  they  are  leduced  to 
a  north  limit  »t  Atlantic  avenue,  to  compare  with  previous  reports. 

In  addition  to  the  above,  2,731,433  tons  of  freight  are  reported  as  passing  throngh 
these  channels  into  Gowanus  Creek  ahd  Gowanns  Canal,  carried  in  14,825  vessels  of 
4  to  23  feet  draft.  Additional  freights  pass  throngh  these  channels,  the  amounts  of 
which  there  is  no  means  of  ^timating. 


bepobt  op  major  h.  m.  adams,  corps  of  engineers. 

United  States  Engineer  Oppicb, 

New  York  City,  June  ^,  1899. 

General:  I  have  the  honor  to  report  that  the  contract  for  dredgnn^ 
iu  Bay  Ridge  Channel,  the  triangalar  area  between  Bay  Bidge  and  iied 
Hook  channels,  Bed  Hook  Channel,  Battermilk  Channel,  and  Oowanus 
Canal,  New  York  Harbor,  entered  into  with  the  W.  H.  Beard  Dredging 
Company,  October  6,  1896^  was  completed  June  24, 1899. 

Bay  Ridge  Channel,  which  was  175  to  200  feet  wide  and  f!6  feet  deep, 
was  widened  to  800  feet 

The  triangalar  area  was  made  900  feet  wide  at  the  widest  point,  as 
projected.  It  does  not  appear  of  this  width  because  Bay  Ridge  Chan- 
nel, shown  in  the  original  plans  as  curved,  was  straighten^  on  the 
west  edge,  including  part  of  the  original  triangular  area. 

Red  Hook  Channel,  previously  200  feet  wide  and  26  feet  deep,  was 
-widened  to  400  feet. 

Buttermilk  Channel,  previously  about  680  feet  wide,  was  widened  to 
1,000  feet,  the  channel  extending  to  50  feet  from  the  bulkhead. 

The  channel  of  Gowanus  Canal,  from  the  foot  of  Percival  street  to 
Hamilton  Avenue  Bridge,  was  made  18  feet  deep  and  55  to  155  feet 
wide. 

This  is  the  work  provided  for  specifically  under  the  river  and  harbor 
act  of  1896;  the  channels  were  dredged  to  the  depth,  width,  and  length, 
and  in  the  order  prescribed  by  that  act. 

Early  in  the  pro;2:ress  of  the  work  it  was  found  that  the  depths  made 
in  the  several  cuts  were  not  i>erraanent.  This  was  partly  due  to  the 
running  in  of  soft  material  from  adjacent  banks  where  the  banks  of  the 
cut  were  high,  partly  to  the  scoop  of  the  dippers  pushing  material 
over  into  adjacent  cuts,  partly  to  defective  appliancjes  for  kee[)rng  the 
dredges  in  position.  A  dredge  with  spuds  in  26  feet  of  water  (30  feet 
at  high  tide)  rocks  so  far  that  her  precise  position  can  not  be  recovered; 


Digitized 


byGoogk 


APPENDIX  P — REPORT   OF   MAJOR  ADAMS. 


1273 


a  dredge  without  spuds,  depending  solely  upon  anchor  lines,  is  even 
worse.  It  was  also  found  that  the  channels  dredged  prior  to  this  con- 
tract had  not  kept  their  full  depth.  The  shoaling  was  continuing,  and 
therefore  it  was  exx)edient  to  defer  removing  such  shoals  until  the 
original  work  had  been  completed,  except  that  shoal  si>ot8  of  hard 
material,  not  dredged,  were  taken  up  as  fast  as  found.  The  probability 
of  this  shoaling  had  been  foreseen,  and  removal  of  the  shoals  was  pro- 
vided for  in  the  contract.  After  the  first  dredging  over  90  per  cent  of 
the  area  was  redredged,  removing  shoals;  parts  of  Bay  Bidge  and 
Battermilk  channels  were  dredged  a  third  time.  In  Butterniilk  Ghan- 
nel  and  the  upper  end  of  Bed  Hook  Channel  the  bottom  is  very  hard 
and  the  cnrrent  prevents  mud  lodging.  These  channels  were  carefully 
swept  over,  and  all  lumps  of  less  than  the  required  depth  were  deep- 
ened. In  Bay  Bidge  Ohannel  the  bottom  is  covered  with  a  soft  ooze, 
which  has  flowed  in  since  the  dredging.  In  some  places  this  has  been 
pushed  up  by  the  dredge  dippers  until  it  is  ^  to  1^  feet  shoal.  The 
spots  are  small,  and  when  found  it  is  not  easy  to  determine  their  depth, 
for  a  sounding  pole  or  lead  will  sink  a  couple  of  feet  into  the  bottom. 
To  keep  the  channel  26  feet  deep  this  ooze  would  have  to  be  dredged 
out  every  six  months.  It  is  not  at  all  necessary;  the  material  is  so  soft 
and  at  present  so  small  in  amount  that  a  vessel  heavy  enough  to  draw 
26  feet  would  pass  through  it  without  change  of  speed. 

The  following  table  shows  the  originally  estimated  amounts  to  be 
dredged  from  the  several  channels,  the  amounts  actually  dredged,  the 
prices,  and  total  cost: 


Original 
estimate. 


AotnallT 
dredged. 


Price. 


Cost. 


Bar  RIdee  Channel. 

Triangn wr  area 

Red  Hook  Channel . 
BattermUk  Channel 
Gowanua  Canal 

Totia 


1,960,814 
537.300 
411,000 
964,004 
a 83. Oil 


2,239.206 

559,790 

700.006 

876,379 

33,011 


10.14 
.14 
.14 
.21 
.14 


1813,488.70 

78,371.86 

99. 27:).  30 

141, 820. 60 

4,621.64 


8,926,210 


4.216,489 


687,584.99 


a  No  original  estimate;  amount  actually  dredged  added  for  total. 

The  increase  in  Bay  Eidge  Ohannel  was  due  partly  to  straightening 
the  west  line  of  the  channel,  and  in  the  three  firs^named  channels  it 
was  partly  dne  to  removing  shoals  which  had  formed  daring  the  con- 
tract. No  sufficient  reason  is  known  for  the  considerable  decrease  in 
Battermilk  Channel,  but  in  every  ca^e,  except  the  triangalar  area,  the 
original  estimates  were  balances  of  previous  estimates,  made  some 
years  previous  to  the  adoption  of  the  project  under  the  act  of  1896. 

The  fands  available  for  this  work  have  been  as  follows: 

Old  balance,  Gowanns  Bay $1,059.00 

Old  balance,  Battermilk  Channel 2,387.32 

Appropriation  of  1896 200,000.00 

Appropriation  of  1897 850,000.00 

Appropriation  of  1898 180,000.00 

Total 683,446.82 

Of  this  amount  $637,584.99  has  been  expended  in  dredging  under 
contract,  and  a  balance  of  $12,100  (estimated)  remains  over  and  above 
expenses  of  inspection,  etc.,  to  July  1, 1899.  Therefore  the  expenses 
incidental  to  the  work,  office  expenses,  supervision,  inspection,  and 
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examination,  have  amounted  to  about  (33,760,  or  about  5^  per  cent  of 
the  amount  paid  for  dredging  under  the  contract. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major  J  Corps  of  Engineers^ 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineersy  U.  8.  A. 


F3. 
IMPROVEMENT  OF  GOWANUS  CREEK  CHANNEL,  NEW  YORK. 

OowanuB  Greek  was  originally  a  tidal  inlet  in  the  southern  part  of  the 
city  of  Brooklyn  emptying  into  Gowanus  Bay.  This  creek  has  been 
improved  by  the  United  States  as  part  of  the  improvement  of  Gowanus 
Bay,  and  for  the  purpose  of  the  improvement  the  Gowanus  Creek  Ohan- 
nel  has  been  defined  as  extending  from  the  junction  of  the  Bay  Bidge 
and  Red  Hook  channels,  opposite  Henry  street,  Brooklyn,  and  Twenty- 
eighth  street,  South  Brooklyn,  eastwardly  to  the  foot  of  Percivsd  street, 
that  part  of  the  creek  east  of  Percival  street  being  called  Gowanus 
Canal. 

In  1880,  before  improvement  by  the  United  States,  Gtowanns  Creek 
Channel  had  an  available  depth  of  about  11  feet  at  mean  low  water. 

PROJBOTS  FOR  IMPROVEMENT. 

A  survey  of  Gowanus  Creek  and  Bay  was  made  in  1880,  and  in  1881  a 
project  for  improvement  was  adopted  providing  for  a  channel  in  Gowanus 
Creek  18  feet  deep  at  mean  low  water  and  200  feet  wide,  which,  with  the 
Gowanus  Bay  channels,  was  estimated  to  cost  $182,500.  After  the  depth 
had  been  made,  under  the  terms  of  the  river  and  harbor  act  of  1888  the 
project  was  extended  to  provide  for  a  depth  of  21  feet  at  mean  low 
water.  This  depth  was  made  between  the  harbor  lines  on  either  side  of 
the  creek  under  tiie  river  and  harbor  act  of  1892,  and  the  project  was 
completed.  At  the  time  of  completion  of  the  project  $491 ,100  had  been 
appropriated  for  and  expended  upon  the  several  channels  in  Gowanus 
Bay.  It  is  estimated  that  about  $75,000  of  this  sum  was  applied  to  the 
Gowanus  Creek  Channel. 

Under  the  river  and  harbor  w^  of  1896,  appropriating  $25,000  for 
improving  Gowanus  Creek  Channel,  New  York,  by  deepening  the  same 
to  26  feet  at  mean  low  water  from  the  foot  of  Percival  street  to  its 
junction  with  the  Bed  Hook  Channel,  a  project  was  adopted  for  making 
Gowanus  Greek  Channel  26  feet  deep  at  mean  low  water,  at  an  estimated 
cost  of  $70,000. 

The  channel  was  dredged  26  feet  deep  for  width  of  125  feet  in  1897. 

Harbor  lines  for  the  part  of  New  York  Harbor  including  Gowanus 
Creek  Channel  were  established  by  the  Secretary  of  War  March  4, 1890. 

OPERATIONS  DURINa  THE  FISOAL  YEAR  BNDINa  JUNE  30,  1899. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $25,000  for 
continuing  improvement.  After  advertisement,  proposals  for  dredging 
to  widen  the  channel  were  received  May  3,  1899. 

The  lowest  offer  made,  23  cents  per  cubic  yard,  was  considered  too 
high  for  the  work  to  be  done,  and  all  proposals  were  rejected. 

Offers  for  doing  the  required  work  were  again  invited  by  circular 
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letter  addressed  to  eaeh  of  the  bidders  under  the  previous  advertise- 
nent  and  to  other  contractors  capable  of  doing  tlie  work.  These  offers 
were  opened  June  12, 1899,  and  the  lowest  received,  that  of  Henry  8. 
Beard,  at  the  rate  of  14^  cents  per  cubic  yard,  was  accepted,  with 
approval  of  the  Secretary  of  War,  dated  June  28, 1899. 

PRESENT  CONDITION   OP  IMPROVEMENT. 

Under  previous  projects  Go  wan  us  Greek  channel  was  dredged  to  21 
feet  depth  at  mean  low  water  between  the  harbor  lines  on  either  side. 
Under  the  present  project  the  channel  has  been  deepened  to  26  feet  for 
a  width  of  125  feet. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  apply  the  available  funds  to  widening  the  26-foot 
channel,  as  contemplated  in  the  approved  project. 

Gowanns  Creek  is  in  the  colleotion  district  of  New  York.  The  nearest  liffht-honse 
is  the  statue  of  Liberty  Enliehteain}?  the  World,  on  Bedloes  Island.  New  York 
Harbor.  The  nearest  work  of  defense  is  Fort  Colambos,  Groyernors  Island.  New 
York. 

Money  statement 

Jnly  1,1898,  balance  unexpended $1,041.19 

Amoant  appropriated  by  river  and  harbor  act  approved  March  3, 1899 ...    25, 000. 00 

26,041.19 
88.64 


Jnne  30, 1899,  amoant  expended  daring  fiscal  year. 


Joly  1, 1899,  balance  anexpended 25,952.66 

I  Amoant  (estimated)  reqaired  for  completion  of  existini^  project 20, 000. 00 
Amoantthatcanbeprontabljrexpendedinfiscalyearendin^  JaneSO,  1901.    20, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sandry  civil  act  of  Jane  4, 1897. 

Appropriations  for  improving  Gowanns  Greek  Ghannel,  New  York 
Harbor^  were  made  as  follows: 


Applio«ti<m. 


Date. 


Amount 


Tor  provions  projects:  Psrta  of  the  appropriations  for  Gowanns  Bay  cbsn- 
BOM*  appliea  to  Govranos  Creek,  estimated  to  amoant  to  aboat  175,000; 
dredfcinic  to  21  feet  depth. 

Tor  tlie  preeent  project 
Dzvdffing  ' 


26  feet  deep. 
Dredging  26  fiMt  deep. , 


Mar.  8.  1881, 
to  July  13, 
1892. 

Jane    8,1896 
Mar.  ;),1899 


170,000 


25,000 
25,000 


Total*. 


125,000 


Ahttraet  cf  propoadU  for  dredging  in  Oowanus  Creek  Channel,  New  Yorle,  received 

May  S,  1899, 


Vo. 

VMM  and  addroM  of  Udder. 

Bate  per  Number  of 
enbio     onbio  yards 
yard,      that  can  be 
soow        removed 

measure-  under  price 
ment.    ,bld($23,000). 

Bemarka. 

1 
2 
• 
4 

TlM  W.  H.  Beard  Dredging  Co.,  18  William 

8tcwt,Kew  York  City. 
Morria  A  Camings  Drwlging  Co^  17  State 

street.  New  York  City. 
Atlaatlo  Dredging  Oo.,  81  Pine  street,  New 

York  GltyT*^ 

Broad  street.  New  York  City. 

10.28 
.25 
.25 
.27 

100,900 
92,000 
92,000 
85.185 

Paragraph  10  of  speolfloa- 
tions  not  complied  with. 
Do. 

Do. 

Do. 

All  bidB  ooiuidered  too  high  and  T«Jeoted  with  approval  of  the  Chief  of  Engineers. 
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Abiiraet  of  hid$far  dredging  in  Gowanua  Creek  Channel,  New  York,  opened  June  IS,  1899, 


No. 

Name  and  addreaa  of  bidder. 

Bate  per 
onbiu 
yard, 
scow 

ment. 

Namber  of 

on  bio 
yards  that 

can  be 

-  removed 

under 

price  bid 

Tl23,000). 

Bemarks. 

1 

HenryS.  Beard,  13  WiHiam  street.  New  Tork  City 

.25 

158,621 
124,324 
88,461 

92,000 

Loweathid. 

2 

J  obu'jH.  Fennef.  Fuller  Boildiog,  ^er  sey  City,  N.J 

3 

4 

Tbe  International  Contracting  Co.,  05  Broad  street.  New 

York  City. 
Morris  ic  CTamingsDiedginj:  Co.,  17  SUte  street,  New  York 

City. 

OOMBfSRCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR,   1898. 

These  haye  not  been  received.    The  following  statement  for  the  calendar  year  1897 
represents  fairly  the  annual  commerce  of  Gowanns  Creek. 

Cargoee, 


Tona. 


Estimated 
value. 


Receipts:  Coal,  Inmber,  steel,  and  general  merchandise 
Shipments:  HUcellaneoaa 

Total 


156,904       $1,804,875 
58,888  j      1.230.877 


215,352 


2,631,758 


VeiaeU  engaged  in  above  oommeree. 


Namber. 

Draft, 
loaded. 

Tonnage. 

Steamers... 

758 

050 

8,387 

FeH. 
6tol8 
4to23 
4  to  13 

Tons. 
75  to  I  800 

Sail  vessels 

100  to  3, 128 
50  to     000 

Barges,  etc 

Total 

5,005 

The  above  refers  to  freight  unloaded  along  Qowanus  Creek,  and  is  5,396  tons  leea 
than  rei>orted  for  1896. 

In  addition  to  this  there  was  carried  through  the  creek,  to  or  fh>m  Gk>wanns  Canal, 
2,083,680  tons  of  freight,  in  7,405  vessels  of  4  to  12  feet  draft.  Also  490,789  tons  of  ooal 
and  lumber  w^  taken  into  Columbia  Basin,  jnst  inside  the  entrance  of  Gowanns 
Creek,  there  to  be  assembled  into  tows  and  dispatched  to  destinations;  this  was 
reported  a.s  in  Red  Hook  Channel  in  1896. 

No  new  lines  of  transportation  are  reported  as  established  since  July  1,  1897. 


F4. 

REMOVING  SUNKEN  VESSELS  OR  CRAtT  OBSTRUCTING  OB  ENDANGERING 

NAVIGATION. 

1.  Steamship  AJvena. — The  British  iron  steamship  Alvena  sunk  in 
New  York  Harbor  in  the  angle  between  Gedney  and  Sonth  channels, 
after  collision  with  the  steamer  British  Queen,  January  19, 1897,  She 
lay  in  about  25  feet  depth  of  water,  and  was  a  serious  danger  to 
navigation. 

A  contract  for  removal  of  ttie  wreck  was  entered  in  July  15, 1897, 
with  John  W.  Ohittenden,  the  work  to  be  completed  by  November  2^ 
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1897,  at  cost  of  $36,000^  On  September  23,  1897,  a  supplementary 
agreement  was  entered  into  with  the  contractor,  providing  for  sale  to 
him  of  materials  recovered  from  the  wreck  for  $:^,200,  to  be  deducted 
from  the  contract  price. 

The  contract  was  extended  to  November  24, 1898,  the  work  being 
moch  delayed  by  fog,  storms,  and  the  rapidity  of  the  tidal  current. 

Jnly  1, 1898,  about  60  per  cent  of  the  wreck  had  been  taken  out  and 
work  of  removal  was  in  progress. 

Work  was  continued  until  November  3, 1898,  when  the  removal  of 
the  wreck  was  completed. 

Payment  for  this  work  has  been  delayed  pending  decision  of  the 
Treasury  Department  upon  the  contractor's  claims  regarding  penalty 
clause  in  the  8x>eciiications. 


COKTHACT  iN  FORCE  DURING  THE  TISCAL  TEAR  ENDING  JUNE  30,  1899,  FOR  REMOVAL 
OF  WRECK  OF  STEAMSHIP  AI«VSNA. 

Name  of  oon tractor:  John  W.  Chittenden. 

Dftte  of  contract:  Jnly  15,  1897. 

Dftte  of  approval  of  contract:  Jnly  27, 1897. 

Date  of  beginniDg  work :  A'ngust  i,  IS91. 

Expiration  of  contract,  nnder  extenflion :  November  24, 1898. 

Articles  of  aj^reement  supplementary  to  the  above,  providing  for  sale  of  materials 
recovered  for  the  snm  of  4^,200,  to  be  deducted  from  the  contract  price,  dated 
S^iember  23, 1897;  authorized  by  the  Secretary  of  War  September  17, 1897. 


2.  Barge  Samuel  E.  Spring. — ^The  coal  barge  Samuel  E.  Spring  was 
struck  by  the  Wilson  Line  steamer  Buffalo,  on  October  1,  1898,  and 
sank  in  about  30  feet  of  water,  near  the  middle  of  the  main  channel, 
Ifew  York  Harbor,  abreast  of  Black  Buoy  No.  9. 

Proposals  for  removal  were  invited,  and  the  lowest  offer  received, 
that  of  the  Merritt  &  Ghapman  Wrecking  Company,  to  remove  the 
wreck  for  $6,800,  was  accepted  November  2, 1898.  Work  was  begun 
immediately  and  the  removal  was  completed  in  February,  1899.  The 
wreck  was  raised,  towed  away,  grounded,  and  secured  on  private  prop- 
erty inside  the  established  bulkhead  line  at  Tompkinsville,  Btaten 
Mand,  N.  Y. 

3.  Carnal  boat  Donnell. — This  was  an  abandoned  canal  boat  found 
adrift  in  the  North  Eiver,  New  York  Harbor,  in  November,  1898.  The 
boat  was  worthless  and  a  danger  to  navigation  and  her  owner  could 
not  be  found. 

The  removal  of  the  boat  was  authorized,  bids  were  invited  by  circu- 
lar letter,  and  the  lowest  received,  that  of  the  Baxter  Wrecking  Com- 
pany, to  remove  the  wreck  for  $120,  was  accepted  November  19, 1898. 
The  wreck  was  at  once  secured  and  disposed  of  by  placing  her  above 
tow  water  inside  the  bulkhead  line  on  the  property  of  the  contractor 
at  Weehawken,  N.  J. 

4.  Tugboat  Col.  Qrubb. — ^The  dismantled  tugboat  Col.  Orubb  had  been 
lying  at  the  dock  of  the  Oreeni)oint  Towage  and  Lighterage  Company, 
in  Newtown  Greek,  since  some  date  prior  to  April,  1897.  In  October, 
1888,  the  hulk  slipped  off  into  the  channel  and  sunk  in  18  feet  of  water, 
where  it  was  an  imminent  danger  to  navigation. 

The  remoTcd  of  this  wreck  was  authorized,  and  proposals  for  the 
work  were  invited  by  circular  letter.  The  lowest  offer  received,  that  of 
John  T.  Baxter,  amount  $239,  was  accepted.    The  wreck  was  lifted  by 
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pontoons,  December  8, 1898,  and  disposed  of  by  founding  it  at  low 
tide  on  the  contractor's  property,  inside  the  established  bnlkhead  lines 
at  Weehawken,  K.  J. 

5.  Dump  9COW  in  New  York  Harbor ^  iouth  of  Oovemars  Island. — A. 
dump  scow,  with  a  load  of  mnd  for  the  damping  gronnd  outside  the 
harbor  parted  her  towlines  in  the  nigbt,  and  sunk  in  25  feet  of  water 
south  of  Governors  Island,  New  York  Harbor.  The  firstreport  received 
of  this  wreck  was  on  occasion  of  a  coal  barge  grounding  upon  it. 

An  allotment  for  removal  of  the  scow  was  made  and  the  removal  was 
authorized  as  soon  as  legal  evidence  of  abandonment  could  be  procured. 
The  location  of  the  scow  having  been  learned  by  the  owners,  the 
Atlantic  Dredging  Company,  the  wreck  was  removed  by  them  and 
towed  away,  December  30, 1898,  without  expense  to  the  United  States. 

6.  Barge  Narcissus. — ^The  oil  barge  Narcissus  while  discharging  cargo 
at  the  t)ulkhead,  foot  of  Wolcott  Street,  Brooklyn,  in  December,  1898, 
sunk;  subsequently  she  parted  her  lines  and  slipped  off  the  bank  into 
Buttermilk  Channel,  where  she  lay  in  26  feet  depth  of  water. 

Proposals  for  removal  were  invited  by  circular  letter  and  the  lowest 
offer  received,  that  of  the  Baxter  Wrecking  Company,  in  sum  of  $396, 
was  accepted.  The  wreck  was  lifted  and  disposed  of  by  depositing  on 
the  private  property  of  the  contractors,  behind  the  bulkhead  line,  at 
Weehawken,  N.  J.,  March  18, 1899.  Nothing  of  value  was  found  upon 
the  wreck. 

7.  Oanal  boat  Fox. — ^The  Fox  was  a  canal  boat  wliich  had  been 
wrecked  and  abandoned  on  the  mud  flats  east  of  the  channel  of  Bronx 
River,  New  York.  During  the  winter  of  1898-99  ice  carried  the  wreck 
into  the  channel  where  it  lay  an  obstruction  to  navigation.  Proposals 
for  removal  of  the  wreck  were  invited.  The  lowest  offer  received  was 
that  of  the  Baxter  Wrecking  Company  to  completely  remove  the  wreck 
for  $419.  This  offer  was  accepted  April  3,  1899,  and  the  wreck  was 
lifted  and  towed  away  April  11, 1899,  and  deposited  in  the  yard  of  the 
contractors  behind  the  established  bulkhead  line  at  Weehawken,  N.  J. 

8.  Schooner  Wm.  Everett. — This  schooner,  with  a  cargo  of  brick, 
anchored  behind  the  breakwater  at  Greenport,  Long  Island,  N.  Y., 
dragged  her  anchors  during  a  snow  storm,  drifted  across  Shelter  Island 
Sound,  and  came  into  collision  with  the  dock  at  Prospect  Landing, 
Shelter  Island,  and  sunk  in  deep  water  in  the  vicinity,  where  her  spars 
were  a  danger  to  the  small  craft  navigating  those  waters.  Examina- 
tion of  the  wreck  was  made  and  it  was  learned  that  the  owners  had 
arranged  with  a  wrecking  company  to  recover  the  boat.  The  schooner 
was  raised  and  towed  to  the  owner's  dock  at  Greenport  in  May,  1899. 
The  only  expense  incurred  by  the  United  States  was  $4.33  tor  examina- 
tion of  the  wreck. 

9.  Barge  David  Crockett— The  three-masted  coal  barge  David  Crockett, 
entering  New  York  Harbor  February  14,  1899,  with  load  of  coal, 
grounded  and  sunk  on  the  east  end  of  Flynns  Knoll,  about  1  mile 
north  of  Sandy  Uook,  and  in  water  from  15  to  20  feet  deep.  The  cargo 
was  partly  removed  by  the  owners  and  the  barge  abandoned. 

The  wreck  lay  outside  the  main  channel  and  in  a  location  where, 
being  visible  above  high- water  level,  she  was  not  a  source  of  immediate 
danger  to  navigation;  but  she  was  liable  to  be  broken  up,  particularly 
in  winter,  and  to  be  carried  into  the  main  channel.  The  removal  of 
the  wreck  was  authorized  June  6, 1899,  work  to  be  done  during  the 
more  favorable  summer  months. 

Proposals  for  the  removal  of  the  wreck  have  been  invited  by  adver- 
tisement, to  be  opened  July  28, 1899. 
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F5. 

SUKVEY  OF  THE  EAST  CHANNEL,  NEW  YORK  HARBOR,  FROM  THE 
NARROWS  TO  THE  SEA. 

(Printed  in  House  Ooo.  No.  150,  FIAj-flfth  Congreee,  third  session.] 

Office  of  thb  Chief  of  Enghnbebs, 

United  States  Army, 
Washifigtony  2>.  (7.,  January  16, 1899. 
SiB:  Joint  resolution  of  Oongress,  approved  January  12,  1899  (Pub- 
lie  resolution  No.  7),  directs  the  Secretary  of  War  ^^to  submit  a  report 
of  survey  and  estimate  for  the  improvement  of  the  east  channel  in 
New  York  Harbor  from  The  Narrows  to  the  sea,  and  for  the  enlarging 
of  the  same  to  the  depth  of  thirty-five  feet  and  a  width  of  one  thou- 
sand five  hundred  feet,  and  to  also  report  upon  the  desirability  of  such 
improvement." 

To  enable  the  Secretary  to  comply  with  the  provisions  of  this  reso- 
lution,  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  16, 1898,  by  a  Board  of  Engineers,  in  relation  to  the 
subject. 

It  is  the  opinion  of  the  Board  that  a  channel  at  least  35  feet  deep  at 
mean  low  water  and  2,000  feet  wide  should  be  provided,  and  that,  for 
reasons  stated  in  the  rep6rt,  the  East  Channel  should  be  the  one  to  be 
dredged.  It  is  estimated  that  a  channel  of  such  dimensions  would  cost 
$4,510,000,  but  in  view  of  the  anticipated  construction  of  vessels  of 
deeper  draft,  resulting  in  diminished  cost  of  transportation,  the  Board 
is  of  the  opinion  that  the  proposed  channel  should  ultimately  be 
deepened  to  40  feet,  and  submits  an  estimate  therefor  amounting  to 
16,688,000. 

The  resolution  calls  for  an  estimate  fdr  a  channel  35  feet  deep  and 
1,500  feet  wide,  while  the  report  and  estimate  of  the  Board  are  for  a 
channel  2,000  feet  wide.  Detailed  information  regarding  the  narrower 
channel  is  not  at  band,  but  it  can  be  considered  as  approximating  three- 
fomths  of  the  cost  of  the  2,000foot  channel. 
The  views  of  the  board  are  concurred  in  by  me. 
There  is  also  submitted  herewith  a  copy  of  a  report,  dated  April  5, 
1898,  with  map,'  by  Lieut.  Col.  William  Ludlow,  Corps  of  Engineers, 
(now  major-general,  U.  8.  Volunteers),  upon  survey  for  obtaining  a  main 
ship  channel  from  the  Narrows  to  the  sea,  with  a  depth  of  35  feet  at 
mean  low  water. 

It  may  be  said  in  explanation  that  the  Board,  whose  report  is  sub- 
mitted herewith,  was  constituted,  by  authority  of  the  Secretary,  for  the 
purpose  of  considering  and  reporting  upon  the  above  mentioned  com- 
manication  of  General  Ludlow,  and  that  the  communication  of  Decem- 
ber 16, 1898,  herewith,  is  the  Board's  report  thereon. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen,,  Chief  of  Engineers, 

U.  8.  Army. 
Hon.  B.  A.  Alg^b, 

Secretary  of  War. 


» Hot  reprinted.    Printed  in  House  Doc.  No.  159,  Pifty-fifth  Congress,  third  session. 
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report  of  board  of  engineers. 

United  States  Engineer  Office, 

New  Yorky  N.  T.,  December  16^  1898. 

General:  The  board  of  engineers  convened  by  Special  Orders,  No. 
22,  headquarters,  Corps  of  Engineers,  September  12, 1898,  to  consider 
and  report  upon  the  question  of  secaring  a  channel  of  adequate  depth 
and  width  to  accommodate  the  commercial  interests  centering  at  the 
port  of  New  York,  have  the  honor  to  snbmit  the  following  report: 

The  Board  met  pnrsnant  to  the  call  of  the  senior  meml^r  in  this  city 
December  16,  and  carefully  considered  the  reports  and  maps  of  the 
recent  surveys  made  in  accordance  with  the  last  river  and  harbor  act. 

The  deepest  draft  of  steamers  which  now  make  use  of  the  harbor  is 
32  feet,  and  it  is  stated  by  steamship  agents  that  larger  vessels  are 
under  construction,  which  will  draw,  when  loaded,  as  much  as  33  feet. 
A  list  of  deep-draft  vessels  is  appended.  For  vessels  of  this  class  a 
channel  at  least  35  feet  deep  at  mean  low  water  and  2,000  feet  wide 
should  be  provided. 

The  Board  is  further  of  the  opinion  that  the  East  Channel  should  be 
the  one  to  be  dredged,  for  the  following  reasons: 

First.  Shorter  distance. — The  course  between  New  York  and  the  ocean  is 
5  miles  less  by  way  of  East  Channel  than  by  way  of  Main  Ship  GhanueL 

Second.  Avoiding  sharp  bends. — In  East  Channel  the  bends  are  slight. 
Between  the  south  end  of  main  ship  channel  and  west  end  of  Bayside 
Channel  is  a  bend  of  about  115<^  in  a  distance  of  6,000  feet.  In  unfa- 
vorable conditions  of  currents,  winds,  and  low  water  it  is  not  easy  for 
a  deep-draft  vessel,  with  keel  near  the  bottom,  to  turn  within  narrow 
limits. 

Third.  Straight  currents. — In  East  Channel  the  currents  are  straight, 
or  nearly  so,  as  far  as  observations  show.  In  Oedney  and  Bayside 
channels  they  are  about  true,'but  in  Main  Ship  Channel  they  are  cross. 
The  cross  currents,  however,  are  not  strong,  even  at  maximum. 

The  following  estimate  for  a  channel  2,000  feet  wide  and  35  feet  deep 
is  submitted : 

Four  dredges,  at  $200,000  each $800,000 

Dredffing  33,000,000  cubic  yards,  at  10  cents 3,300,000 

A.dd  tor  oontingenoies  10  per  cent 410,000 

Total 4,510,000 

The  reported  cost  of  recent  work  of  dredging  at  the  mouth  of  the 
Mersey,  the  entrance  to  Liverpool  Harbor,  is  less  than  this,  but  it  is 
doubtful  if  contractors  in  this  country  will  undertake  the  work  for  less 
than  the  estimated  cost. 

In  view  of  the  construction  of  vessels  of  deeper  draft,  which  diminish 
the  cost  of  transportation,  the  Board  is  of  the  opinion  that  the  proposed 
channel  should  ultimately  be  deepened  to  40  feet,  and  the  following 
estimate  of  cost  is  submitted: 

Four  dredges,  at  $200,000  each $800,000 

Dredging  52,800,000  cubic  yards,  at  10  cents 5, 280, 000 

Add  £>r  contingencies  10  per  cent 608,*000 

Total 6,688,000 

Hbney  M.  Robert, 
Colonel^  Corps  of  Engineers. 
C.  W.  Raymond, 
LicMt.  CoLj  Corps  of  Engineers. 
H.  M.  Adams, 

Brig.  Gen.  John  M.  Wilson,  ^^^^>^'  ^'^'^^  of  Engineers. 

Chief  of  Engineern^  U.  S.  A. 
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FeMel*  ofSOf^ei  arafi  or  overpiusing  out  over  Sandy  Hook  BaVy  January  1  to  December 

S,  1898. 


Name  of  steamship  line. 


Hambarig-Amerioaii  Line.. 


Amerioan  and  Bed  Star  Line  . 
White  Star  Line 


^ame  of  vessel. 


Number  of  trips. 


30  feet 
draft  or 


Palatla 

Pretoria 

Phosnlciu 

PennsylvHiiia  . 

Bnirilia 

Fatria 

Balgaria 

South  wark.... 
Cymrio 


Maxi. 
mum 
draft. 


Ft.  in- 
6 
6 
0 
0 


81 


32 
30 
30 
:}2 
80 


Number  of  ▼eaaela .. . 
Nomber  of  tripe  out . 

** ^yi m inn  driut . ••••• 


9 
25 

li2 


The  following  steamers  of  estimated  draft  30  feet  or  over  are  reported  bailding: 
Red  Star  Liine,  2  steamers,  estimated  draft  30  feet  + ;  ready  in  1900. 
White  Star  Line,  3  steamers,  estimated  draft  30  feet  -|- ;  ready  in  1899. 
Hambnrg- American  Line,  5  steamers,  estimated  draft  30  feet  -f-J  ready  in  1899. 
Atlantic  Trausimrt  Line,  4  steamers,  estimated  draft  31  feet  to  33  feet:  ready  in 
1899. 
Cunard  Line,  2  steamers,  estimated  draft  about  30  feet;  ready  in  1899. 


bkpobt  op  lieut.  col.  william  ludlow,  oobps  op  engineers 
(now  bbigadieb-abnebal,  united  states  volunteees). 

Enginbeb  Office,  United  States  Abmy, 

New  Yorhy  N.  T.,  April  5,  1898. 

Gbnebal:  I  have  the  honor  to  submit  the  following  preliminary 
report  of  the  resarvey  of  New  York  Harbor,  made  pursuant  to  the  act 
of  June  3, 1890,  which  called  for  surveys  and  estimates  of  the  cost  of 
obtaining  a  main  ship  channel  from  The  Narrows  to  the  sea,  with  a 
depth  of  S5  feet  at  mean  low  water. 

The  late  date  at  which  the  organization  of  the  field  party  was  finally 
effected  and  the  delay  due  to  unfavorable  weather  during  the  fall 
months  into  which  the  survey  was  necessarily  prolonged  have  made  it 
impracticable  to  procure  the  complete  data  required  for  a  full  discus- 
sion, and  the  pressure  of  other  urgent  matters  requiring  attention  at 
this  time  prevents  making  entire  use  of  the  material  collected.  The 
remaining  information,  however,  principally  borings,  can  be  readily 
sapplied  later  and  is  not  essential  to  the  statement  of  the  cost  of  secur- 
ing the  channel  in  question,  and  the  fuller  report  can  be  hereafter  pre- 
pared in  time  for  incorporation  in  the  next  annual  report. 

For  the  detail  particulars  of  the  survey,  [  beg  to  refer  to  the  accom- 
panying preliminary  report  by  Mr.  Stierle,  assistant  engineer,  who  has 
had  charge  of  the  work  under  my  direction,  and  whose  prolonged  expe- 
rience in  studies  of  this  kind  lend  value  to  his  statements.  The  accom- 
panying chart  has  been  drawn  on  a  scale  of  1  to  20,000,  and  by  use  of 
colors  for  the  submerged  contours  exhibits  clearly  the  hydrograpliic 
conditions  and  status  of  the  harbor  entrance.  The  width  of  the  open- 
ing between  Sandy  Hook  and  Coney  Island  is  7  miles,  and  the  green 
oontoars  of  12  feet  depth,  indicating  the  several  banks  of  slioals  which 
separate  the  ocean  from  Baritan  Bay,  show  the  general  position  of  the 
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C5re8t  of  the  main  bar.  This  bar  is  traversed  by  several  channels  of 
varying  natnre  and  depth,  which  represent  the  resultants  of  the  namer- 
OUR  and  complex  hydraulic  and  tidal  conditions  affecting  the  entrance. 

The  Coney  Island  Channel,  close  under  the  land,  has  all  the  charac- 
teristics of  a  flood-tide  channel;  that  is,  a  channel  mainly  controlled  by 
the  action  of  the  flood  current.  These  features  are  the  gradual  shoal- 
ing of  the  channel  from  the  sea  and  the  existence  of  a  bar  at  its  inner 
end.  The  14-foot  channel  is  mainly  an  effect  of  the  ebb  tide,  the  force 
of  which  is  lost  soon  att;er  crossing  the  main  crest  of  the  bar. 

The  East  Channel  is  a  well-marked  result  of  the  ebb  current,  and  car- 
ries to  sea  the  greater  proportion  of  the  outflow  from  the  Upp^r  Bay 
and  the  Hudson  Biver  Basin  through  The  Narrows.  It  is,  in  fact,  the 
old  bed  of  the  Hudson  Biver,  and  maintains  naturally  a  broad  channel 
of  over  30  feet  depth  for  a  distance  of  ^  miles  below  the  35foot  contour 
of  the  deep  water  south  of  The  Narrows,  passing  completely  through  the 
main  crest  of  the  bar,  and  leaving  an  interval  of  If  miles  between  the 
lower  or  sea  end  of  the  30-foot  channel  and  the  corresponding  contour 
on  the  ocean  floor.  This  interval  constitutes  the  bar  in  the  East 
Channel. 

The  Swash  Channel  is  a  subsidiary  channel  or  cut-off,  lying  between 
the  East  and  Bayside  channels  and  partaking  of  both  ebb  and  flood 
characteristics.  It  crosses  the  latter  channel  at  a  considerable  angle, 
and  its  natural  prolongation  seaward  is  designated  the  South  Channel. 

The  Bayside  Channel  forms  a  deep  pool  off  the  north  end  of  Sandy 
Hook,  due  mainly  to  the  powerful  outflow  of  the  tidal  prism  of  Baritan 
Bay,  which  is  crowded  southward  by  the  general  ebb  movement  from 
The  Narrows. 

Its  continuation  to  sea  is  by  means  of  the  Gedney  Channel,  which  is 
partly  artificial — that  is,  has  been  deepened  by  dredging.  After  enter- 
ing by  the  Gedney  and  traversing  the  Bayside  Channel  the  course  of 
vessels  bound  for  New  York  is  by  means  of  a  narrow  and  partially  arti- 
ficial channel  northward  from  the  Southwest  Spit  to  the  deep  water 
below  The  Narrows. 

This  last  channel  is  at  nearly  right  angels  with  the  general  move- 
ment into  and  out  of  Baritan  Bay,  and,  in  consequence  of  the  tides  cross- 
ing it,  there  is  a  constant  tendency  to  fill,  and  the  frdl  depth  can  be 
maintained  only  by  dredging. 

Between  Southwest  Spit  and  Sandy  Hook  there  is  also  a  marked 
and  general  tendency  to  form  a  bar  obstructing  the  Bayside  Channel, 
which  requires  frequent  attention  from  the  dredge.  This  shosding  is 
due  to  the  gradual  westward  extension  of  Sandy  Hook  and  the  effect 
of  the  flood  current  sweeping  around  the  point  of  the  Hook  and  depos- 
iting sand  under  its  lee. 

At  the  present  time  the  Main  Ship  Channel  enters  the  Gedney,  turns 
the  angle  into  the  Bayside,  turns  an  acute  angle  again  around  South- 
west Spit,  and  thence  goes  northward  to  Tbe  Narrows.  As  is  shown 
by  the  red  contours  of  30  feet  depth,  the  30-foot  channel  is  continuous 
throughout  the  course  indicated,  though  in  several  places  the  30- foot 
contours  are  less  than  1,000  feet  apart.  The  distance  from  the  35-foot 
contour  below  The  Narrows  to  the  same  contour  at  sea  outside  the  Ged- 
ney is  llj  miles,  the  channel  widths  and  depths  varying  greatly  over 
this  distance,  about  8  miles  of  which,  to  a  greater  or  less  extent,  require 
dredging  for  deepening  and  maintenance. 

When  the  improvement  of  the  New  York  entrance  to  30  feet  at  mean 
low  water  was  undertaken^  in  1884^  the  original  appropriation  was  spe- 


Digitized 


byGoogk 


APPENDIX   F — REPOBT   OP   MAJOR   ADAM8.  1283 

cifically  for  deepening  the  Gedney  Ohannel,  without  prior  report  by  the 
en^neei^  of  the  War  Department 

The  Gedney  being  specified  by  the  act  left  the  choice  of  a  continu- 
ance of  the  deepened  navigation,  either  by  the  Swash  or  by  following 
the  Bayside  to  Southwest  Spit  and  thence  northward.  The  character- 
istics of  the  Swash — ^its  narrowness  and  lumpiness  and  its  close  vicinity 
to  the  Bomer,  which  is  the  shoalest  place  on  the  main  crest  of  the  bar — 
discouraged  its  adc»ption  as  a  main  channel;  and  in  addition  the  ques- 
tion of  military  defense  and  the  expediency  of  bringing  beavy  vessels 
under  the  guns  of  Sandy  Hook  were  considerations  not  without  weight. 

At  this  time,  with  a  new  proposition  to  make  a  35- foot  low- water  navi- 
gation, the  act  does  not  restrict  the  consideration  of  the  general  sub- 
ject of  location,  and  the  important  question  at  the  outset  is  as  to  where 
the  fature  channel  should  be  made,  so  as  best  to  meet  requirements, 
conserve  the  interests  concerned,  and  produce  the  most  advantageous 
resnltB  with  the  least  expenditure  of  time  and  money  and  the  best 
guaranty  for  fature  maintenance. 

There  is  no  question,  in  my  judgment,  that  the  East  Ohannel  is  in 
nearly  every  respect  the  most  favorable.  It  is  the  natural  main  outlet 
for  the  ebb  tide  through  The  Narrows  and  the  deepest  and  widest 
natural  channel  across  the  bar.  By  virtue  of  its  powerful  discharge 
and  the  directness  and  uniformity  with  which  the  tidal  currents,  both 
of  ebb  and  flow,  traverse  it,  the  East  Ohannel  has  always  maintained 
its  natural  superiority  without  artificial  aid,  and  has  in  fact  pushed  its 
deep  contours  seaward  and  somewhat  deepened  its  passage  over  the  bar 
at  the  outer  end,  notwithstanding  the  artificial  widening  and  deepening 
of  the  Main  Ship  Channel. 

To  open  this  channel  to  the  sea  is  a  comparatively  simple  task,  and  a 
comparison  of  the  quantities  of  dredging  involved  in  deepening  the 
East  Channel  to  35  feet,  with  a  width  of  2,000  feet,  and  of  efi'ecting  the 
same  enlargement  of  the  present  ship  channel  shows  a  materially  less 
amount  in  the  former  case,  with  the  advantage  that  most  of  the  dredg- 
ing will  be  done  at  the  outer  end,  near  the  place  of  deposit  at  sea,  and 
with  the  special  advantage  of  greatly  increased  probabilities  of  main- 
tenance, and  hence  a  notably  diminished  cost  on  this  account.  1  have, 
therefore,  no  hesitation,  from  the  engineering  and  economic  standpoint, 
in  recommending  the  East  Channel  as  the  best  location  for  the  main 
ship  channel  of  entrance  to  Kew  York  Harbor. 

From  the  commercial  standpoint  the  advantages  are  even  more  con- 
spicooos.  The  East  Channel  is  at  once  the  most  direct,  the  shortest, 
and  the  most  commodious,  and  the  tidal  currents,  both  ebb  and  flood, 
mn  true.  The  distance  between  the  35-foot  contours,  inside  and  out- 
side, is  6^  miles — 5  miles  less  than  by  the  present  ship  channel.  The 
straight  axis  of  4  miles  of  its  sea  end,  as  drawn  on  the  chart,  can  be 
marked  by  a  light-house  on  its  prolongation  on  West  Bank,  and  the 
snbsidiary  lighting  would  offer  no  difficulty.  The  upper  entrance  is 
given  a  funnel  shape,  enlarging  by  a  gradual  curve  from  the  straight 
portion  2,000  feet  wide  into  the  deep-water  section  above,  with  a  width 
of  over  4,000  feet. 

The  total  quantity  to  be  dredged  from  the  East  Channel  to  make  a 
channel  2,000  feet  wide  and  35  feet  deep  at  mean  low  water,  including 
allowances  of  1  foot  overdepth,  side  slopes  of  10  to  1,  and  25  per  cent 
added  for  difference  between  scow  and  place  measurement  and  for  the 
wash  and  filling  in  during  construction,  is  29,100,000  cubic  yards.  The 
material  is  sand,  gravel,  and  mud,  all  readily  dredged  by  pumping. 
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These  materials,  with  suitable  appliances,  have  been  removed  and 
deposited  at  from  3|  to  7  cents,  according  to  circumstances. 

In  the  case  of  New  York  Bar  the  dredging  steamer  deepened  the 
G^ney  Channel  at  a  cost  of  about  5  cento,  the  work  on  the  interior 
(channels  costing  about  twice  that.  I  have  therefore  used  7^  cents,  with 
10  per  cent  added  for  contingencies,  as  a  reliable  unit  price  for  the  East 
Channel  work  on  the  scale  in  question. 

For  the  construction  of  the  channel  powerful  dredges  are  desirable, 
both  for  economy  and  expedition,  and  I  have  allowed  for  four  of  these, 
which  would  make  the  channel  completely  in  from  two  and  one-half  to 
three  years,  and  by  reason  of  the  greater  natural  depth  of  the  north 
half  of  the  channel  as  designed  could  open  it  for  a  width  of  1,000  feet 
and  depth  of  35  feet  in  about  one  and  one-fourth  years. 

The  estimate  therefore  stands  as  follows: 

Dredging  29,100,000  cubic  yards,  at  7i  cents $2,182,500 

Contingencies,  10  per  cent 218,250 

2,400,750 
4  pomp  dredges,  at  $200,000 ^ 800,000 

Total 3,200,750 

This  sum  represents  estimated  net  cost  at  prices  that  are  ample  to 
cover  all  expenditures.  If  the  work  be  given  out  at  contract  an 
increase  of  about  20  per  cent  should  be  allowed,  and  the  total  would 
be  $3,840,900. 

If  the  United  States  do  the  work  the  contractors'  profit  will  be 
saved,  and  the  dredges  will  remain  public  property.  IJpoo  completion 
of  the  channel  one  of  tbe  four  could  be  retained  for  maintenance,  and 
the  remaining  three  assigned  to  other  work. 

An  incidental  advantage  of  opening  the  East  Channel  would  be  the 
freedom  from  interference  by  vessels,  as  the  present  ship  channel  would 
be  maintained  while  work  was  in  progress  in  the  East  Channel.  As 
heretofore  indicated,  all  the  circumstances  favor  the  East  Channel 
with  the  exception  possibly  of  the  military  defense  question. 

The  East  Channel  lies  about  midway  between  Coney  Island  and 
Sandy  Hook,  and  is,  therefore,  on  the  average,  about  3^  miles  distant 
from  either — range  fully  within  reach  of  modern  ordnance,  but  some- 
what greater  than  has  been  regarded  desirable  in  connection  with 
torpedo  defense,  and  the  protection  of  the  torpedo  fields  from  inter- 
ference. But  this  objection  can  be  met  by  special  means,  and  it  is 
quite  likely  in  any  case  that  the  Bomer  may  be  occupied  hereafter  by 
a  suitable  armament,  when  the  objection  would  be  entirely  relieved. 
Furthermore,  as  a  general  proposition,  since  hostilities  are  abnormal 
and  exceptional,  and  commerce  is  habitual  and  constant,  it  seems 
evident  that  in  an  instance  such  as  the  most  important  and  valuable 
harbor  in  the  country,  the  maintenance  of  whose  commerce  is  vital,  the 
dispositions  as  to  the  channels  of  entrance  and  exit  should  be  such  as 
to  facilitate  to  the  utmost  the  movements  and  security  of  shipping, 
even  if  some  disadvantage  should  accrue  to  the  details  of  a  military 
defense. 

Tour  obedient  servant, 

William  Ludlow, 
Lieut  CoLy  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S*  A. 
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[Hirst  fndoraemeDt.] 

Office  Chief  of  Engineers, 

U.  8.  Armt, 

September  6,  1898. 
'  E^pectfdlly  snbinitted  to  the  Secretary  of  War. 

The  river  aud  harbor  act  of  June  3, 1896,  provides  for  survey  of  New 
York  Harbor  from  The  Narrows  to  the  sea,  with  a  view  of  obtaining  36 
feet  at  mean  low- water  mark,  and  under  this  provision  of  law  a  report 
and  estimate  prepared  in  January,  1897,  by  Col.  6.  L.  Gillespie,  Corps 
of  Engineers,  the  officer  then  in  local  charge  of  improvement  of  New 
York  Harbor,  was  submitted  to  Congress,  and  is  printed  in  House  Doc 
No.  243,  Fifty-fourth  Congress,  second  session,  and  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  pages  1053  et  seq. 

After  this  report  was  presented  it  was  thought  advisable  that  the 
creation  of  a  new  channel,  differing  in  location  from  that  now  in  use^ 
and  other  portions  of  the  subject  should  have  some  further  considera- 
tion, and  Lieut.  Col.  William  Ludlow,  Corps  of  Engineers,  the  successor 
of  Colonel  Gillespie,  prepared  and  submitted  the  within  report  of  tiie 
results  of  a  survey  of  the  locality  mentioned. 

The  question  of  securing  a  channel  of  adequate  depth  and  width  to 
aooommodate  the  vast  commercial  interests  centering  at  the  principal 
port  of  the  United  States  is  one  of  paramount  importance,  and  while 
it  is  questionable  whether,  in  view  of  the  provisions  of  section  4  of  the 
river  and  harbor  act  of  June  3, 1896,  this  second  report  on  the  subject 
of  the  survey  mentioned  can  be  properly  submitted  to  Congress  with- 
out further  legislative  action,  it  is  certainly  desirable  that  this  office 
be  in  possession  of  all  important  and  available  data  respecting  the 
channel  approach  to  the  city  of  New  York,  and  in  my  judgment  the 
matter  should  receive  the  careful  consideration  of  a  Board  of  Engineer 
Office  in  order  that  the  fullest  attainable  information  may  be  access- 
ible to  the  committees  of  Congress. 

I  have  the  honor  therefore  to  recommend  that  these  papers  be  referred 
to  snch  a  board  for  consideration  and  report,  the  board  to  consist  of 
GoL  H«  M.  Bobert,  Corps  of  Engineers;  Lieut.  Col.  C.  W.  Eaymond, 
Corps  of  Engineers,  and  Maj.  H.  M.  Adams,  Corps  of  Engineers. 

With  the  sanction  of  the  Secretary  the  order  constituting  the  board 
win  be  issued  by  his  direction  from  this  office. 

John  M.  Wilson, 
Brig.  Oen.y  Chief  of  UngineerSj 

U.  8.  Army. 

[8«oood  indoraement.] 

War  Department, 

September  5, 1898, 
Approved  as  recommended  by  the  Chief  of  Engineers* 
By  order  of  the  Secretary  of  War: 

John  Tweed  ale. 

Chief  ClerJe. 

[Third  Indonement.] 

Office  Chisp  of  Engineers, 
U.  S.  Army, 
September  13y  1898. 
EespectfuUy  referred  to  Col.  Henry  M..  Bobert,  Corps  of  Engineers, 
for  consideration  and  report  by  the  Board  of  Engineers  constituted  by 
Special  Orders,  No.  22,  headquarters,  Corps  of  Engineers,  September 
1:2, 1898,  of  which  he  is  the  senior  member. 
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The  Board  is  authorized  to  call  upon  the  local  officer  for  any  previous 
reports  it  may  desire  or  for  any  additional  information  deemed  neces- 
sary,  and  the  expenses  of  the  Board  will  be  paid  by  Maj.  H.  M.  Adaois 
from  appropriation  for  improving  New  York  Harbor,  New  York. 

It  is  desired  that  this  subject  receive  that  thonghtful  and  careful 
consideration  which  its  importance  demands,  and  that  the  report  of  the 
Board  be  submitted  at  the  earli^t  practicable  date  consistent  with 
the  other  duties  devolving  upon  the  members  of  the  Board,  and  with 
proper  consideration  of  the  important  questions  involved. 

By  command  of  Brig.  Gen.  Wilson: 

A.  Mace:enzie, 
Lieut.  C0I.J  Carps  ofUngineers. 

[Fourth  indorsement.] 

Army  BuiLDma, 
New  York  City,  December  17, 1898. 
Respectfully  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  inclosed  report  of  this  date. 

Henry  M.  Robert, 
Colonelj  Corps  of  Engineers, 


beport  of  assistant  engineer  a.  8t1erlb. 

Engineer  Office,  United  States  Army, 

New  York,  N,  F.,  March  31, 1898. 

Sir:  I  have  the  honor  to  submit  the  following  preliminary  report  upon  the  survey 
of  New  York  Harbor  from  The  Narrows  to  the  sea,  with  a  Tiew  of  obtaining  35  feet 
at  mean  low  water,  which  was  made  under  your  direction : 

The  organization  of  the  field  party  was  completed  about  July  1,  pursuant  to 
authorization  by  the  Chief  of  Engineers,  dated  June  28,  and  after  the  necessary 
preparations  had  been  made,  such  as  chartering  boats,  erecting  tide  gauges,  etc., 
active  operations  were  begun  on  July  7. 

The  information  to  be  brought  out  by  the  survey  was  to  embody  principally  all 
changes,  if  any,  in  the  hydrography  between  The  Narrows  and  the  40-foot  contoar 
outside  the  bar;  the  prevailing  direction  of  the  tidal  wave  and  its  rate  of  propaga> 
tion  by  tidal  observations  at  several  points;  the  direction  and  volume  of  currents 
across  the  bar;  all  changes  in  the  shore  lines  adjacent  to  the  bar,  Sandy  Hook,  and 
Coney  Island,  respectively;  and  the  determination  of  the  character  of  the  bottom 
by  borings  along  and  in  the  vicinity  of  the  East  Channel. 

As  the  season  most  favorable  for  such  work  was  already  well  advanced,  it  required 
unremitting  attention  to  make  the  best  use  of  the  time  remaining  before  roogh 
weather  should  set  in.  The  progress  of  the  survey  was  further  delayed  by  frequent 
squalls  during  the  summer  and  a  series  of  windy  days  during  the  fall,  so  that  not 
until  Decem^r  1  was  the  work  sufficiently  advanced  to  permit  of  disbanding  the 
field  party. 

The  data  obtained  by  the  survey  are  less  complete  than  is  desirable,  especially 
those  relating  to  current  observations  and  borings,  which,  however,  can  be  supple- 
mented later.  Meanwhile  it  is  of  importance  to  embody  in  the  present  report  all 
such  observations  and  deductions  noted  since  the  recent  chart  nas  been  plotted 
which  are  of  general  interest  and  which  will  directly  affect  proposed  improvements. 

The  area  covered  by  the  survey  extended  eastward  to  about  the  meridian  of  Rock- 
away  Inlet:  westward  to  include  Old  Orchard  Shoal,  the  West  Bank,  and  The  Nar- 
rows ;  soutnward,  in  the  bay  as  well  as  offshore,  to  the  latitude  of  Horseshoe  Cove, 
Sandy  Hook,  and  northward  to  The  Narrows,  a  total  of  about  80  square  miles. 
Soundings  were  first  taken  over  the  whole  ground  along  lines  running  as  nearly  as 
practicable  east  and  west  and  north  and  south,  followed  later  by  special  examina- 
tions of  each  channel,  with  the  number  of  soundings  greatly  increased  and  the 
courses  of  the  boat  hela  closer  together.  In  all,  18,000  soundings  were  taken,  and  as 
every  alternate  one  was  located  by^wo  sextant  angles,  the  number  of  angles  observed 
is  about  the  same.  For  reduction  to  mean  low  water  the  established  plane  at  the 
engineer  wharf  at  Sandy  Hook  was  used,  to  which  also  all  other  tide  gauges  set  up 
in  the  upper  part  of  the  bay  were  referred,  proper  cognizance  being  taken  at  certain 
stages  of  the  tide,  particularly  during  the  ebb,  of  the  prevailing  slope. 
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Shoitlj'' after  the  survey  was  beffnnoertain  members  of  the  field  foroe  were  detailed 
for  specuJ  work  on  shore  daring  days  too  unfavorable  for  work  on  the  water.  This 
party  succeeded  before  the  season  was  over  in  making  a  complete  detailed  survey  of 
the  portion  of  Sandy  Hook  situated  north  of  Horseshoe  Cove,  and  of  the  entire  south 
■hore,  including  Miyacent  topography,  of  Coney  Island. 

A  chart  embodying  the  results  has  been  plotted  to  a  scale  of  l:20,000~the  same 
ac&Ie  as  that  of  the  survey  of  1884,  to  permit  of  an  easy  comparison.  This  infor- 
mation  was  subseauently  enlarged  in  part  to  a  scale  1:5,000  for  special  purposes, 
the  redactions,  each  on  a  separate  sheet,  covering  the  whole  of  the  East  Channel,  the 
nortbwest  shoal  in  Bayside  Channel,  the  so-called  Coney  Island  Channel,  and  the 
hydrography  around  the  northern  part  of  Sandy  Hook.  Detailed  maps  of  the  surveys 
of  Sandy  Hook  and  Coney  Island  were  also  plotted  upon  the  same  scale — 1:5,000. 

Continuous  tidal  observations  were  made  throughout  the  survey  at  Horseshoe 
Cove,  Sandy  Hook,  and  Fort  Hamilton,  the  registering  being  done  by  automatic 
tide  gaagee.  These  observations  are  still  continued.  A  tide  record  was  also  kept 
at  Old  Orchard  Shoal  Light- House  for  three  months,  and  occasionally  at  the  engineer 
whar^  Sandy  Hook,  at  Norton  Point,  Coney  Island,  and  at  S  win  bum  Island.  The 
notea  have  been  compiled  and  are  now  in  preparation  to  be  tabulated.  They  have 
received  a  valuhble  addition,  covering  the  period  of  our  observations,  in  the  records 
of  an  automatic  tide  gauge  at  the  United  iStates  light-house  depot,  Staten  Island. 

Comparing  the  present  chart  with  that  of  1884,  a  tendency  to  shoaling  is  shown 
by  the  soundings  alonf  the  west  side  of  the  Main  Ship  Channel  north  of  Southwest 
Spit.  There  are  unmistakable  indications  that  the  shoal  in  the  Bayside  Channel 
northwest  from  Sandy  Hook  is  re-formin|^,  the  width  of  the  dredged  channel  having 
1>een  reduced  and  the  depth  diminished  since  dredging  was  suspended  in  1895.  Con- 
siderable shoaling  has  taken  place  on  the  west  side  of  the  point  of  Sandy  Hook,  due 
to  a  westerly  extension  amounting  to  1,270  feet  since  1884.  There  is  apparently  a 
tendency  to  connect  with  the  northwest  shoal,  and  thence  with  Southwest  Spit 
aeroBs  the  present  main  channel.  The  Gedney  Channel  seems  to  have  fairly  main- 
tained  its  depth.  The  shoal  called  the  False  Hook,  outside  Sandy  Hook,  has  deep- 
ened. False  Hook  Channel,  however,  remains  'the  same.  The  Komer  Shoal  and 
Swash  Channel  show  only  slight  changes  confined  to  locally  small  areas.  The  East 
Channel  deepened  at  the  outer  end  near  the  bar  and  over  the  latter.  The  crest  of 
the  east  bank,  and,  in  fact,  those  of  all  shoals  north  of  the  East  Channel  up  to  the 
Coney  Island  shore,  show  more  water  than  formerly,  but  have  shifted  southward. 
The  middle  portion  of  Pourteen<foot  Channel  has  shoaled  and  also  moved  southward. 
In  the  deep-water  pocket  between  Rockaway  Inlet  and  the  east  bank  all  contours 
deeper  than  18  feet  nave  moved  out  considerably  ^  in  some  places,  where  over  ten  years 
ago  the  depth  was  30  feet  at  mean  low  water,  it  is  now  only  20  feet.  This  change 
may  be  directly  attributed  to  the  enormous  quantities  of  city  refuse  being  dumped 
in  this  vicinity. 

The  western  end  of  Coney  Island  has  extended  westward  about  280  feet  since 
1S84,  but  in  other  respects  the  Coney  Island  Channel  is  substantially  unchanged. 

Current  observations  were  made  during  the  few  calm  days  that  occurred  while  the 
sonrey  was  in  progress  opposite  Oravesend  Bay,  near  eastern  side  of  the  Main  Chan- 
nel, in  the  Coney  Island  Channel,  in  the  East  Channel,  and  in  the  Main  Ship  Channel 
opposite  Sandy  Hook.  The  observations  were  carried  on  in  each  case  throughout  a 
faU  run  of  a  tide  with  submerged  floats  suspended  at  middepth.  The  results  were 
subsequently  reduced  to  a  mean  stage  of  the  tide,  and  from  these,  together  with 
observations  made  by  the  Engineer  Department  and  the  Coast  Survey  on  previous 
occasions  at  other  points,  the  mean  velocity  of  both  flood  and  ebb  current  for  each 
channel  was  determined.  The  cross  sections  of  the  channels  were  measured  along  a 
line  joining  the  shoalest  points  of  the  adjacent  bars.  It  was  found  that  during  the 
ebb  current — ^the  one  whicn  principally  forms  the  channels— the  East  Channel  has  the 
greatest  mean  velocity,  viz,  1.91  feet  per  second,  and  that  the  Bayside  Channel  is 
next,  with  a  mean  velocity  of  1.63  feet  per  second.  The  mean  velocity  during  flood 
is  slightly  larger  in  the  last-named  channel  than  in  the  East  Channel,  being,  respec- 
tively, 1.70  and  1.65  feet  per  second.  The  velocity  curves  were  plotted  upon  one 
sheet,  together  with  a  tidal  curve  representing  the  mean  rise  and  fall  of  the  tide  at 
Sandy  Hook.  This  diagram  shows  the  velocity  in  any  channel  at  any  moment  with 
reference  to  the  stage  of  a  normal  tide  at  Sandy  Hook,  and  illustrates  the  momentum, 
gained  by  a  free  movement,  of  the  ebb  and  flood  currents  in  the  East  Channel,  both 
continuing  for  a  considerable  period  after  the  currents  in  the  channels  have  become 
slack. 

It  would  be  well  to  supplement  these  current  observations  with  an  additional 
series  taken  in  the  fourteen- foot  channel,  and  probably  in  the  two  subsidiary  chan- 
nels Just  north  of  it,  as  without  these  no  accurate  estimate  of  the  whole  discharge 
over  the  bar  can  be  made.    The  Coast  Survey '  estimated  the  total  discharge  m 

1  Report  for  1871,  p.  110;  ibid,  for  1886,  Appendix  13. 
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1858  at  27,663,000,000  cnbic  feet,  moditied  in  1872  to  26,756,000,000  oubio  feet,  which 
estimate  included  the  tidal  prism  of  Newark  and  Raritan  bays  and  the  KiUs  and  the 
Hudson  and  part  of  East  River.  Adopting  for  comparison  27,000,000,000  as  a  basis, 
the  gap  in  our  observations  can  be  easily  filled,  and  the  resulting  discharge,  expressed 
in  percentage  of  the  whole,  is  as  follows:  Main  Ship  (Bayside)  Channel,  ebb  19  per 
cent,  flood  22  per  cent;  East  Channel,  ebb  26  per  cent,  flood  24  per  cent. 

As  directed,  I  have  made  an  estimate  of  the  amount  of  material  to  be  removed 
from  the  East  Channel,  based  upon  data  of  the  recent  survey,  for  a  channel  2,000  feet 
wide  and  35  feet  deep  at  mean  low  water  along  the  lines  shown  on  the  accompanying 
chart.  The  net  amonnt  of  the  prism  in  place,  inclasive  of  1  foot  overdepth  and  side 
slopes  of  1  to  10,  is  23,266,240  cubic  yards.  Adding  25  per  cent  for  filling  in  of 
material  from  the  adjacent  shoals  during  the  progress  of  dredging  or  during  tempo- 
rary stoppages  of  the  work,  and  for  increase  in  bulk  to  reduce  to  scow  measurement, 
the  gross  amount  of  material  to  be  removed  is  29,100,000  cubic  yards. 

The  material  at  the  outer  end  of  the  channel,  where  the  deepest  cutting  la  to  be 
done,  consists  of  sand  and  gravel,  in  plaoes  mixed  with  mud;  within  the  ofaaiinel 
inside  the  bar  it  is  mostly  mud  and  sand.  These  characteristics  of  the  bottom  were 
ascertained  by  soundings  with  the  water  jet,  extending  at  several  points  to  a  depth 
of  40  feet  below  mean  low  water.  The  material  to  be  dredged  can  be  readily 
removed  with  suction  dredges. 

For  the  past  five  years  a  suction  dredge  of  improved  type  has  been  at  work  on  the 
Mersey  Bar,  England,  having  an  average  working  capacity  of  about  1,000  cubic  yards 
per  hour,  including  the  time  occupied  in  transporting  and  unloading  the  dredged 
material.  On  one  occasion  the  rate  per  hour  has  been  1,325  cubic  yards.  Allowing 
that  throughout  the  year  one- third  of  each  month,  on  an  average,  is  lost  by  bad 
weather,  it  would  require  oue  such  dredge  about  ten  and  one-half  years  to  complete 
a  35-foot  channel.  This  time  could  of  course  be  materially  reduced  by  using  more 
powerful  dredges  on  the  work  and  more  of  them.  The  prism  of  the  northern  half 
of  the  proposed  channel  is  about  18  per  cent  smaller  in  cubical  contents  than  that 
south  of  the  axis.  There  should  be  no  difficulty  in  opening  that  half  of  the  channel 
for  its  full  width  of  1,000  feet  and  to  a  depth  of  35  feet  at  mean  low  water  within 
five  years  if  a  single  dredge  of  the  capacity  described  above  is  put  to  work  therein, 
or,  with  a  full  force  of  four  machines,  within  one  and  one-quarter  years. 

BiUmate  of  008t  of  proposed  new  channel,  £,000  feet  wide  and  35  feei  deep  ai  mean  low 
water,  following  the  direoHon  of  the  present  ea$t  channel, 

Dredping 29,100,000  cubic  yards,  at  7^  cents $2,182,500 

Contmgencies,  10  per  cent 218,250 

2,400,750 
Cost  of  four  dredges,  at  $200,000  each 800,000 

Total 3,200,750 

Very  respe«)tful]y,  your  obedient  servant, 

A.  Stieule,  Aseietani  Engineer» 
Lieut.  Col.  William  Ludlow, 

Chrpe  of  Engineere. 
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nCPROVElffENT  OF  RIVERS  AND  HARBORS  IN  VERMONT,  OP  NARROWS 
OF  LAKE  CHAMPLAIN,  NEW  YORK  AND  VERMONT,  OF  HUDSON  RIVER, 
NEW  YORK,  AND  HARBORS  THEREON,  AND  OF  RIVERS  AND  HARBORS 
IN  NORTHEASTERN  NEW  JERSEY. 


REPORT  OF  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1899,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROYBMBHTS. 


1.  Burlington  Harbor,  Vermont. 
8.  Ottor  Creek,  Vermont. 

3.  Nftrrows  of  Lake  Champlahiy  New 

York  and  Vermont. 

4.  Hndaon  River.  New  York. 

5.  Sangertiee  Harbor,  New  York. 

6.  Rondont  Harbor,  New  York. 

7.  Peekakill  Harbor,  New  York. 

8.  Passaio  Riyer,  New  Jersey. 

9.  Cbttinel  between  Staten  Island  and 

New  Jersey. 
10.  Elisabeth  River,  New  Jersey. 
IL  Raritan  Hiver^  New  Jersey. 


12.  Sonth  River,  New  Jersey. 

13.  Raritan  Bay,  New  Jersey. 

14.  Matawan  Creek,  New  Jersey. 

15.  Key]>ort  Harbor,  New  Jersey. 

16.  Shoal  Harbor  and  Compton  Creek, 

New  Jersey. 

17.  Shrewsbury  River,  New  Jersey. 

18.  Manasquan  (Squan)  River,  New  Jer- 

sey. 

19.  Removing  sunken   vessels  or  craft 

obstructing  or  endangering  naviga- 
tion. 


United  States  Engineer  Opfiob, 

N'ew  York  Gityj  July  14^  1899. 
Gbitbral:  I  have  the  hoDor  to  forward  herewith  aunaal  report  opon 
works  of  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  June  30, 1899. 

Very  i^8i>ectfally,  your  obedient  servant, 

J.  W.  Barlow, 
Colonel  J  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


G  I. 

improvement  op  harbor  at  BURLINGTON,  VERMONT. 

The  improvement  of  this  locality  consists  in  forming  an  artificial 
harbor  in  front  of  the  city  by  constracting  a  breakwater  about  1,000 
feet  from  the  shore. 

A  description  of  the  locality  and  a  history  of  the  work  done  can  be 

found  in  the  Annual  Eeport  of  the  Gliief  of  Engineers  for  1897,  pages 

^96  and  3297. 
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No  work  was  done  during  the  fiscal  year,  as  no  funds  were  available 
when  the  water  was  at  a  low  enough  stage  to  permit  of  work  being 
done. 

The  money  appropriated  by  act  of  March  3,  1899,  will  be  applied  to 
building  a  concrete  or  concrete-and-stone  superstructure  on  a  portion 
of  the  breakwater. 

Money  statement. 

July  1, 1898,  balance  unexpended $206.42 

Amount  appropriated  by  riyer  and  harbor  act  approved  March  3, 1899. ..     15, 000. 00 

15,206.42 
June  30, 1899, amount  expended  during  fiscal  year ^...  38.98 

July  1, 1899,  balance  unexpended 15, 172.44 


Amount  (estimated)  required  for  completion  of  existing  project 215, 000. 00 

Amount  that  can  be  profitably  expendea  in  fiscal  year  ending  June  30, 1901 .     50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AppropriatumB. 


By  act  of— 

July  4,1836 $10,000.00 

March  3, 1837 10,000.00 

July  7,1838 50,000.00 

June  11, 1844 10,000,00 

August  30, 1852 10,000.00 

May  19, 1864 308.00 

June  28, 1864 13,500.00 

June  23, 1866 27,672.20 

March  2, 1867 80,000.00 

July  11,1870 25,000.00 

March3,1871 30,000.00 

June  10, 1872 30,000.00 

March  3, 1873 25,000.00 

June  23. 1874 25,000.00 

March  3, 1875 25,000.00 


By  act  of— 

August  14, 1876 $20,000.00 

Junel8>l878 20,000.00 

March  3, 1879 15,000.00 

June  14, 1880 10,000.00 

March  3, 1881 10,000.00 

Augnst  2,1882 12,000.00 

July5,1884 50,000.00 

August  5,1886 18,750.00 

August  11,1888 35,000.00 

September  19, 1890 20, 000. 00 

August  18,1894 10,000.00 

June  3, 1896 10,000.00 

March  3,1899 15,000.00 


Total 617,230.20 


NoTX.— In  1872,  $6,669.13  was  carried  to  surplus  fund  and  not  expended. 


COMMERCIAL  STATISTICS. 

Veaa^U  employed  in  trade. 


Class. 


Kunber. 


Segisterad 
tonnage. 


Trips 
made. 


Steam 

SaU 

Canal  boats  and  barges 


18 

0 

240 


20  to  1,011 
88to  96 
eoto  175 


489 
180 
412 


Greatest  length,  261  feet;  greatest  draft,  10  feet. 

Freight  handled. 


Articles. 


1886. 


1887. 


1896. 


Coal 

Lamber  and  timber 

Stone,  gravel,  and  sand . 
General  merchandise. . . 


Tont. 
71,888 
28,193 
18,126 
32, 774 


2bnc 
44,597 
86,842 
2,070 
26,162 


Ton9. 
43,352 
86,702 
11,281 
25,102 


Total 1    145,981 


109,130 


116.527 


Pa88enger8  carried,  91,813. 
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Ga. 


IMPROVEMENT  OF  OTTER  CREEK,  VERMONT, 

This  improvement  was  undertaken  in  order  to  provide  an  8-foot  chan- 
nel, 100  feet  wide,  from  Lake  Ghamplain  to  Yergennes. 

A  channel  of  the  desired  depth,  but  only  40  feet  wide,  has  been 
secured;  the  dimensions  have,  however,  probably  been  diminished  on 
aoooant  of  shoaling  daring  the  time  of  freshets. 

No  work  was  done  during  the  present  fiscal  year.  The  funds  appro- 
priated by  the  river  and  harbor  act  of  March  3, 1899,  will  be  expended 
in  dredging  and  removal  of  some  loose  stone  from  the  channel.  A 
detailed  statement  of  the  work  done  can  be  found  in  the  Beport  of  the 
Chief  of  Engineers  for  1897,  page  3299. 

After  the  completion  of  the  work,  it  will  probably  require  an  annual 
expenditure  of  $1,000  to  maintain  the  improvement. 


Money  statement. 

Amoimt  appTopriated  by  riyer  and  harbor  act  approved  March  3, 1899. 
July  1,  1899,  balance  anezpended 


$1,000.00 
1,000.00 


Amount  (eetimated)  required  for  completion  of  existing  project 11, 248. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1901 .      6, 000. 00 
Sabmitted  in  compliance  with  reqairements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropHaUons, 


By  act  of— 

June  10, 1872 $10,000 

March  3>  1875 5,000 

Jiinel8,1878 8,000 

March  ^1879 5,000 

June  14,1880 2,000 

March  3, 1881 2,000 

Aiiffaat2,1882 2,000 

August  11, 1888 2,500 


By  act  of— 

September  19, 1890 $5, 000 

July  18,1892 10,000 

August  18, 1894 5,000 

June  3, 1896 5,000 

March  3, 1899 1,000 

Total 62,500 


OOMMBRCIAL  STATISTIOa. 

VesBtU  engaged  in  trade. 


Clan. 

Number. 

Toauiage. 

Draft. 

gdfdn          ,     __ 

8 
85 

18,080 
7,700 

Fut. 

6 

PmBbI    lirMte    anil    KnnrfM  ,...>*Tr'>i*Tr-r*.r--i^T T w rrr t -r  ,  ,  ■, -r  t 

6 

Freight  handled. 


Articles. 

1886. 

1880. 

1887. 

Ooil 

Tom. 
6,000 
8,000 
2,300 
1,000 
1,376 

2Vm«. 

6,000 

2,852 

800 

450 

460 

JVm#. 
5,000 

Lnmber     

1.080 

1,050 

Kaolin 

300 

250 

Total        

12,876 

0,062 

7,680 
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G3. 

IMPROVEMENT  OF  NARROWS  OF  LAKE  CHAMPLAIN,  NEW  TOBK  ANO 

VERMONT. 


This  improvement  coDsists  in  widening  and  deepening  the  channel 
from  Whitehall)  N.  T.,  the  northern  terminaa  of  the  Ghamplain  CanaL, 
to  Bensons  Landing,  Yt.,  a  distance  of  15  miles. 

Under  varioas  appropriations  the  depth  of  the  ohannel  has  been 
increased  to  12  feet,  but  at  the  close  of  the  last  fiscal  year  a  shoalingr 
had  occurred  in  places,  which  restricted  the  draft  which  vessels  ooalcL 
carry  to  not  exceeding  lu  feet. 

¥0  work  was  done  daring  the  present  fiscal  year.  The  flinds  appro- 
priated by  the  river  and  harbor  act  of  March  3,  1899,  will  be  expended 
in  dredging  where  necessary  and  in  erecting  guide  and  fender  piles. 

Money  HatemenU 

Amoant  appropriated  by  river  and  harbor  act  approved  March  3, 1899. ..     $5^  000. 00 
July  1, 18^,  balance  unexpended 6,000. 00 


Amount  (estimated)  reanlred  for  oompletion  of  existing  project 17, 500. 00 

Amoant  that  can  be  prontably  expended  in  fiscal  year  endiDe  June  30, 1901    17, 500. 00 
Submitted  in  compliaDce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriaHoiMm 
By  act  of— 

August5,1886 $90,000 

August  11, 1888 15,000 

July  18. 1898 18,500 

Marsh  3, 1889 6,000 

Total 68^600 


OOMMBRCIAL  STATISTICS. 

Amtmnt  of  freight  pasMtng  through  the  If  arrows  of  Lake  Champlaki. 


Articles. 


1897. 


Tlmb«r  and  lumlMr. 

Pulp,  wood 

8«lt. 


BDgari 
Coal... 


Stono,  lime,  sad  elay . 

Iron  ore 

Gemersl  merobsndiae . 


119,201 

116,509 

2,592 

5,540 

173,576 

11,434 

82.650 

82,086 


ToUl I    548,178 


Krnnber  of  boatepauing  through  the  Narrows 1       4,004 


Tone. 

98,181 

148,188 

2.840 

8.854 

166.604 

19,414 

64,767 

88,030 


619,878 


8,734 


Aim. 

100,806 

126,666 

2,875 

162 

169,668 

19,178 

69,687 

81,819 


1,781 


«.«6 
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G  4. 

IMPROVEMENT  OF  HUDSON  RIVER,  NEW  YORK. 

The  iK>Ttion  of  this  river  now  under  improvement  by  the  United 
Statee  extends  firom  the  State  dam  at  Troy  downstream  to  Ooxsackie. 
The  object  is  to  provide  navigation  with  a  12foot  channel  150  feet  wide 
firom  the  State  dam  to  the  foot  of  Jacob  street,  Troy;  thence  gradusJly 
mcreasing  in  width  to  400  feet  at  the  foot  of  Broadway,  iSroy ;  thence 
400  feet  wide  to  Ooxsackie.  Below  this  latter  i>oint  there  is  ample 
depth  and  width  of  channel. 

The  Beport  of  the  Chief  of  Engineers  for  1885,  page  677  et  seq.,  con- 
tains a  history  of  this  work,  accompanied  by  orijcinal  reports  and  two 
sketches  showing  its  condition  at  that  time. 

The  report  of  the  Board  of  Engineers  who  formulated  the  present 
project  is  contained  in  the  Beport  of  the  Chief  of  Engineers  for  1892, 
page  750  et  seq. 

Other  information  in  regard  to  this  improvement,  including  a  tabu- 
hkted  statement  of  the  condition  of  the  channel  on  June  30, 1898,  is 
contained  in  the  Keport  of  the  Chief  of  Engineers  for  1898,  page  1052 
et  seq. 

wore:  DONE  DURING  THE  PBESENT  FISCAL  TEAS. 

No  contracts  were  in  force  at  the  beginning  of  the  present  fiscal  year. 

A  oontract  was  entered  into  with  Kirk,  Driscoll  &  Co.,  of  Syracuse, 
N.  Y.,  on  September  16, 1898,  for  constructing  and  repairing  dikes  and 
for  fornishing  rubble  and  paving  stone. 

Work  on  this  contract  began  on  October  5, 1898,  by  the  delivery  of 
paving  stone  for  the  Port  Schuyler  Dike.  The  driving  of  piles  for  the 
repair  of  the  New  Baltimore  and  Gastleton  dikes  began  on  October  25 
and  November  15,  respectively.  Bains  and  consequent  high  water 
interfered  with  the  progress  of  the  work,  but  by  working  at  intervals 
during  the  winter,  as  stages  of  the  water  and  condition  of  the  ice  would 
permit,  enabled  waling  pieces  to  be  placed  and  bolted  to  the  piling,  so 
that  it  was  all  secured  and  passed  through  the  break-up  in  the  spring 
withoat  injury. 

Babblestone  for  the  strengthening  and  protection  of  the  footing 
eonrses  of  the  paved  dikes  between  Van  Wies  Point  and  Troy  was 
delivered  under  the  contract  and  distributed  by  hired  labor. 

Pile  driving  was  resumed  on  April  25, 1899,  on  the  New  Bal'imore 
Dike,  and  was  transferred  on  May  10  to  the  Willow  Island  Dike.  Pile 
driving  for  this  latter  dike  having  been  completed  on  June  14,  the 
driver  was  employed  in  making  repairs  to  the  New  Baltimore  and  Bar- 
ren Island  dikes,  which  are  still  in  progress.  The  placing  and  bolting 
of  the  waling  timbers  of  the  Willow  Island  Dike  and  the  filling  in  of  the 
stone  was  in  progress,  but  no  section  had  been  completed  at  the  close 
of  the  year. 

A  contract  was  entered  into  with  Kirk,  Driscoll  &  Co.,  of  Syracu8e, 
N.  Y.,  on  June  28,  for  removal  of  rock  and  for  dredging;  but  as  it  had 
not  received  the  approval  of  the  Chief  of  Engineers  at  the  close  of  the 
year,  work  had  not  been  commenced. 

The  progress  of  the  work  done  during  the  fiscal  year  may  be  sum- 
marized as  lollows: 
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Under  contract  with  Kirk,  Driscoll  &  Go.,  one  new  dike  is  under  con- 
struction, beginning  at  a  point  on  the  New  Baltimore  Dike  about  3,000 
linear  feet  south  of  Yivde  Hook  Light  and  running  in  a  southwesterly 
direction  for  about  400  feet  at  an  angle  of  about  35^  fi^om  the  direction 
of  that  dike  to  a  point  about  900  feet  from  the  West  Dike,  and  then  par- 
allel to  the  West  Dike  for  about  800  feet  to  a  point  about  400  feet  north 
of  the  Willow  Island  Light,  This  dike  is  being  built  on  the  plan  of  a 
full  dike,  12  feet  wide  from  out  to  out  of  piling,  the  piling  sawed  off  at 
mean  high-water  level,  and  will  be  about  1,200  feet  long. 

RBPAIRS  OF  BXISTINO  BIEBS. 

Under  contract  with  Kirk,  Dris«oU  &  Go.,  rubble  and  paving  stone 
was  delivered  for  repairing  dikes  as  Ibllows: 

OverMlaugh  Dike  No,  t. — One  hnndred  and  thirtj-fonr  cnbio  yards  of  rnbblestone 
to  strengthen  the  footing  coarse  of  the  paving  on  sections  aggregating  300  linear 
feet,  at  a  cost  of  $119. 26. 

Overtlaugh  Dike  No,  1. — One  hnndred  and  eighteen  cnbio  yards  of  mbblestooe  to 
strengthen  the  footing  coarse  of  the  paving  on  sections  aggregating  200  linear  feet, 
at  a  cost  of  $105.02. 

Patroone  Lower  Island  Dike.— Toxit  handred  and  eighty-foar  cabic  yards  of  rabble- 
stone  for  protection  of  footing  coarse  over  a  distance  aggregating  2,000  linear  feet^ 
at  a  cost  of  $430.76. 

Patroone  Island  Revetment. — Two  handred  and  eighty  cabic  yards  of  rabbleetone 
for  protection  of  footing  coarse  over  a  distance  aggregating  1,800  linear  feet,  at  a 
cost  of  $222.50. 

Breaker  Island  Balf  Dike. — One  hnndred  and  fiffcy-foar  cabic  yards  of  rabblestone 
to  compensate  for  settlement  of  stone  in  dike  over  a  distance  of  925  linear  feet,  at 
a  cost  of  $137.06. 

Breaker  Island  Beveiment.—'Smety  cabic  yards  of  rabblestone  for  protection  of 
footing  coarse  over  an  aggregate  distance  of  abont  300  linear  feet,  at  a  cost 
of  $80.10. 

Port  Schuyler  Dike, — One  cabic  yard  of  rabblestone  and  880  cnbio  yards  of  paving 
stone  for  the  renairs  of  the  paving  over  an  aggregate  distance  of  1,600  linear  feet, 
at  a  ooet  of  $1,^2.89. 

The  following  quantities  of  materials  for  dike  construction  and 
repairs  have  been  delivered  in  plaoe,  viz: 

Pine  piling linear  feet..  99,047 

Ronnd  timber do 3,047 

Sqnare  timber feet  B.  M..  83,497 

Tie  rods  and  screw  bolts poands..  12,088 

DriftboltB  and  washers do 5, 167 

Rabblestone cubic  yards..  3,341 

Qaarry  spawls do....  435 

Paving  stone do....  880 

HIRBB  LABOR. 

A  master  laborer  and  21  men  were  employed  on  repairs  of  paving  of 
dikes  from  August  1  to  17, 1898.  The  number  of  laborers  was  increased 
to  35  by  the  end  of  the  month,  then  ranged  from  27  to  31  men  until 
November  30,  when  all  but  11  were  discharged,  and  the  whole  force 
was  discharged  December  13,  when  intensely  cold  weather  prevented 
any  further  work. 

June  7, 1899,  work  was  resumed  on  the  repairs  of  paving  with  a 
master  laborer  and  10  laborers,  who  have  been  engaged  on  repairing 
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small  sections  of  the  paving  of  Patroons  Lower  Island  Dike,  which 
showed  signs  of  weakness,  and  in  distribui  ing  and  laying  carefally  the 
rnbblestone  for  the  protection  of  the  footing  coarse. 

HYDROORAPHIO  WORK. 

The  hydrographic  party  was  employed  making  surveys  and  exami- 
nations of  the  channel  between  Coxsackie  and  Troy,  N.  Y.,  in  making 
borings  for  the  development  of  the  reefs  of  rock  at  Mall's  Cross-over 
and  in  front  of  Troy,  and  in  calcalations  of  quantities  of  dredging  and 
rock  to  be  removed. 

Guide  piles,  to  mark  the  location  of  dikes  near  the  channel,  where  sub- 
merged during  very  high  tides  or  in  freshets^  have  been  driven  at  a  cost 
of  $83.67. 

GENERAL  REMARKS. 

During  the  season  of  navigation  of  1898  the  water  in  the  river  was 
kept  at  a  freshet  stage  most  of  the  time,  and  therefore,  though  tidal 
records  were  kept  at  three  stations,  viz,  Albany,  Green  Island,  oppo- 
site Broadway,  Troy,  and  near  the  State  dam  at  Troy,  the  results  are 
not  of  much  value  so  far  as  indicating  the  effect  of  the  opening  of  the 
channel  upon  the  range  of  the  tides.  The  following  table  of  tides  above 
Albany  has  been  compiled  from  records,  eliminating  as  far  as  possible 
the  tides  affected  by  rains  and  storms,  the  elevations  given  being  above 
that  of  similar  tides  at  Governors  Island,  New  York.  Keference  is 
made  to  the  Report  of  the  Chief  of  Engineers  for  1897,  page  998,  for 
results  of  tidal  observations  of  previous  seasons. 


Loeality. 


Alfauty 

Kail  workf*,  Troy 
finMdwuy,  Troy, 
^sto  dam,  Troy. 


Elevation  of  mean  low 
water. 


1876.       1897.       1898. 


Feet. 
2.43 
2.08 
3.09 
4.53 


FeH. 
2.39 
2.53 
2.53 
4.17 


Fe§t. 
2.50 


2.70 
4.45 


Eleyation  of 
water. 


high 


1876.       1897. 


Feet. 
0.39 
0.55 
0.63 
0.95 


FuL 
0.87 
1.04 
1.03 
1.28 


Feet. 
0.96 


1.12 
1.39 


Mean  rise  and  fall  of 
titles. 


1876. 


Feet. 
2.32 
1.95 
1.92 
0.80 


1897. 


Feet. 
2.86 
2.89 
2.88 
1.49 


Feet. 

2.84 


2.80 
1.32 


The  results  for  1898,  recorded  above,  show  that  they  are  affected 
somewhat  by  the  freshets,  so  that  the  range  of  the  tide  was  slightly  less 
at  all  stations  than  that  observed  in  1897,  but  still  indicate  a  decided 
improvement  as  the  result  of  the  dredging  of  a  larger  channel. 

The  soundings  taken  since  the  opening  of  navigation  have  shown 
that  the  dredged  channel  is  generally  maintaining  its  depth,  but  on 
soDie  of  the  bars  there  has  been  considerable  shoaling,  due  either  to 
local  causes,  as  at  Bath  Gross-over,  or  to  ice  dams,  as  at  Gastleton  and 
Stone  Light  Shoals. 

From  Gastleton  to  Albany  the  channel  is  generally  12  feet  deep  and 
more  at  mean  low  water,  with  a  width  varying  from  50  to  150  feet,  but 
the  depth  of  the  through  channel  lias  been  reduced  to  10.6  feet  at 
Willow  Island  Shoal,  with  a  width  of  about  400  feet,  and  to  11  feet  at 
Gastleton,  with  a  width  of  100  feet.  At  Mull's  the  depth  is  practically 
12  feet,  but  the  bottom  is  still  shifting  and  very  irregular. 

Between  Albany  and  the  foot  of  Broadway,  Troy,  with  the  exception 
af  Bath  Cross-over;  where  the  depth  is  only  10.5  feet  with  a  width  of 
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200  feet,  and  in  front  of  the  Watervliet  Arftena],  where  the  depth  is 
11.5  feet,  with  a  width  of  160  feet,  there  is  a  through  channel  of  12  feet 
depth,  ranging  in  width  Arom  50  to  ^00  feet. 

Between  the  foot  of  Broadway,  Troy,  and  the  State  dam  no  dredging 
has  yet  been  doue,  and  the  navigable  channel  is  confined  to  a  width  of 
about  50  feet,  with  a  depth  of  5.5  feet. 

The  result  of  the  dredging  between  Albany  and  Troy  seems  to  be 
very  satisfactory,  for  with  the  exception  of  Bath  Crossover,  where  the 
sudden  widening  of  the  surface  of  the  river  causes  a  great  decrease 
in  velocity,  the  dredged  channel  has  maintained  its  depth  and  width 
with  very  little  change  daring  the  past  two  years. 

The  following  table,  compiled  from  the  data  furnished  by  the  soand- 
ings  taken  since  the  opening  of  navigation  in  the  spring  of  1899,  shows 
the  depth  and  width  of  the  deepest  navigable  channel  through  the 
bars  and  shoals,  as  compared  with  those  of  1898. 


Looalltj. 


1898. 


Width.  I  Depth. 


1899. 
Width  J  Depth. 


CoxsAokie  Shoal 

Stone  HoateBar 

Willow  Ibland  Shoal 

Hulla  Cross-over 

l^ioe-mile  Tree  Cross-over 

Castleton  Bar 

Cedar  HIU  Bar 

Winnies  Bar 

Stone  Light  Shoal 

Beacon  Island  Shoal 

Bogart  Light  Shoal  

Doaws  Point  Cross-oTer 

Cayler  Bar 

Through  draws  of  bridges,  Albany. . 

Bath  Cross-oyer 

Bath  Shoal 

Kellog  Shoal 

Fish  house  Shoal 

Round  Shoal 

Covill  Folly 

Opposite  Breaker  iHland 

Van  Baron  Bar 

Washington  Bar 

Opposite  Waterrliet  Arsenal 

ArHonal  to  Conflress  street,  Troy  — 
Through  draw  Congress  Street  BrM  _ 
Congross  street  to  Broadway,  Tro>  . . 
Broadway  to  State  dam,  Troy 


FtL 
100 

60 
800 
100 
250 

50 
170 

70 
180 
150 
120 
150 
100 
100 
130 
140 

70 
250 
180 
180 
180 
190 
200 
100 

70 
100 
250 

50 


FmL 

12 

U.5 
11 
12 

1L5 
1L5 
11.5 
11.5 
11.5 
12 
1L5 
12 
12 

11.5 
11.5 
12 
12 
12 
12 
12 
12 
12 
12 

U.5 
12 
12 
11 
5.5 


Ftet 


I 


FteU 


200 

400 

220 

200 

100 

60 

30 

60 

50 

50 

150 

100 

110 

200 

160 

140 

140 

70 

50 

100 

160 

200 

leo 

200 

100 

250 

50 


11.5 

10.5 

11.5 

12 

11 

13 

11  5 
11.5 
12 
11.5 

12  • 
12 

12 

10.5 

12 

12 

12 

12 

12 

12 

IS 

12 

11.5 

12 

12 

9 

5.5 


The  condition  of  the  dikes  bnilt  within  the  past  eight  years  is  good, 
though  some  of  them  will  require  a  few  hundred  cnbic  yards  of  rubble* 
stone  where  the  stone  filling  has  settled.  The  condition  of  the  new 
paved  dikes  has  improved,  but  for  several  years  they  will  require  to  be 
watched,  and  the  footings  thoroughly  protected  by  mbble^tone,  and 
the  young  trees  palled  out  before  their  roots  take  sufficient  hold  to 
upset  the  paving  stone. 

Many  of  the  old  dikes  require  extensive  repairs  even  after  the  present 
contract  is  completed,  especially  Koah  Hook  dike,  Upper  Schodack 
Island  half-dike  (built  in  1869),  a  section  of  Castleton  dike.  Cedar  Hill 
dike,  Campbell  Island  single-pile  dike,  a  section  of  Winnie's  dike. 
Papscaneedike,  Section  III  and  I,  Bogart  Island  dike.  Cnyler  dike,  and 
sections  of  Bath  dike.  The  Overslaugh  paved  dikes,  have  deteriorated 
very  mnch  in  the  past  year,  and  must  receive  extensive  repairs  soon  in 
order  to  prevent  enormous  breaks  occurring. 
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.  This  improYement  has  been  under  the  local  charge  of  Mr.  B.  H.  Tal- 
cott,  assistant  engineer,  statioDed  at  Albany. 

The  appropriation  asked  for  daring  fiscal  year  ending  June  30, 1901, 
is  to  be  expended  under  the  continuing  contract  with  Kirk,  Driscoll  & 
Co.  Of  this  amount  $150,000  is  to  be  applied  to  rock  removal,  $150,000 
to  dredging,  $60,000  to  construction  and  repair  of  dikes,  and  the  bal- 
ance for  contingent  expenses  of  the  work. 


Money  statement. 

July  1, 1898,  balance  unexpended $201,837.69 

Amoaut  appropriated  by  river  and  harbor  act  approved  March  3, 1899.      100, 000. 00 


Jnne  30, 1899,  amoont  expended  daring  fiscal  year 


301,837.69 
144,474.14 


Jnly  1, 1899,  balance  nnezpended 157,363.55 

July  1,1899,  outstanding  liabilities $9,743.93 

July  1, 1899,  amount  covered  by  uncompleted  contracts  ....     32, 996. 07 

42,740.00 


July  1, 1899,  balance  available 114,623.55 


Amount  (estimated)  required  for  completion  of  existing  project 1, 7&i,  567. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1901 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriationB, 


By  act  of— 

June  30, 1834 $70,000.00 

July  2, 1836 100,000.00 

March  3, 1837 100,000.00 

Jnly  7,1838 100,000.00 

August  30, 1852 50,000.00 

Jnne  26,1864,allotment.  33, 000. 00 

June  23,1866 50,000.00 

March  3, 1867 305,188.00 

JulT  25,1868,  allotment.  85, 000. 00 

ApfU  10, 1869,allotment.  89, 100. 00 

July  11,1870 40,000.00 

March  3, 1871 40,000.00 

June  10,1872 40,000.00 

March  3, 1873 40,000.00 

Juno23,1874 40,000.00 

March  3, 1875 40,000.00 

August  14, 1876 50,000. 00 

June  18,1878 70,000.00 

March  3, 1879 30,000.00 

June  14,1880 20,000.00 

BJsa  99 82 


By  act  of— 

March  3, 1881 $15,000.00 

August  2, 1882 10,000.00 

July5,1884 30,000.00 

August  5, 1886 26,250.00 

August  11, 1888 75,000.00 

September  19, 1890 150, 000. 00 

Jnlyl3,18»2 187,500.00 

March  3, 1893 500, 000.00 

August  18, 1894 145, 000. 00 

March  3, 1895 500,000.00 

Jnne  11,1896 480,000.00 

Jane  4, 1897 475,000.00 

July  1,1898 160,406.56 

March  3, 1899 100,000.00 

Total 4,246,444.56 

Beceived  from  other  sonrces  792. 57 

Total 4,247,237.13 
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Ah$iraet  of  propoBaU  for  ewMWwAXng  and  repairing  dikee  in  Hudmm  Biver,  New  TarJL 
received  in  reeponee  to  adveriieement  dated  Aitguei  8, 1898^  and  opened  hy  CoA  «/•  W. 
Barlow f  Corpe  of  Engineered  at  New  York  Citg  on  September^,  1898. 


No. 


Name  «nd  address  of  bidder. 


1"^ 


1^ 


12 


No. 


Intemstionsl  Contraoting  Co.,  96  Broad  street, 
New  York 

James  Da  Bois  &,  Co.,  U  Broadway,  New  York. 

Chas.^.Jolmstoii«  Lewes,  Del 

Frank  Pidgeon,  Saofferties,  N.  Y 

P.  Sanford  Boss,  277  Washington  street,  Jersey 
City 

John  Berkery,  11-13  William  street,  New  York. 

William  Parrott,Newburg,N.Y 

Richard  Parrott,Newbnrg,N.Y 

A.  F.  Chapman  A.  Co.,  470  EUicoU  Square  Build- 
ing. Baffalo 

John  E.  Pidgeon,  Manlius  Center,  N.Y 

Kirk,  Drisooll  Sc  Co.,  10  Donfee  Building,  Syra^ 
ouse 

Wm.  D.  Fuller,  New  Baltimore,  N.  Y 


f0.12i 
.11 
.13 
.111 

.100 
.10 

.11 

.101 


fO.124 

.11 

.13 
.16 

.10 
.08 
.10 

.00 
.10 


$36.00 
27.25 
18.60 
86.00 

35.00 
27.60 
88  60 
85.00 

83.00 
83.00 

85.00 
86.00 


f0.04 
.041 
.06 
.03i 

.08« 
.06 
.04 
.04 


.031 
.04 


$0.04 
.041 
.06 

.OH 

.08% 
.06 
.04 
.03* 

.04 
.031 

.08% 
.04 


Name  and  address  of  bidder. 


1=3 


1% 


\Q<f>* 


•  •  **  . 

m 


Total. 


International  Contraoting  Co.,  06  Broad  street, 
New  York 

James  Dn  Bois  &  Co.,  11  Broadway,  New  York . . 

Chas.W.  Johnston,  Lewes,  Del 

Frank  Pidgeon,  Saogerties,  N.  Y 

P.  Sanford  Boss,  277  Washington  street,  Jersey 
City 

John  Berkery.  11-13  William  street, New  York.. 

William  ParrottNewburg.  N.Y ... 

Richard  Parrott.  Newbnrg.N.  Y 

A.  F.  Chanman  Sl  Co.,  476  Ellicott  Square  Build- 
ing, Bumdo  , 

John  E.  Pidgeon,  Manlius  Center,  N.  Y , 

Kirk.  Driso^  Sl  Co.,  10  Donfee  Building,  Syra- 
cuse  

WnLD.  Fuller,  New  Baltimore,  N.Y 


$0.90 
.05 
.96 
.95 

1.00 
LOO 
.90 


.90 
L25 


.89 

.87 


$0.75 

.95 

.90 

L25 

.00 
LOO 

.90 
LOO 

.79 
LIO 

.70 
.76 


$0.90 
.06 
.06 
.96 

LOO 

LOO 

.90 

LOO 


L25 


$L25 
L40 
.98 
L26 

L75 
L2S 
L60 
L60 

L75 
L40 

L40 
L89 


$53,090.00 
51,64L00 
66,636.00 
62,613.60 

56,032.60 
60,846.00 
5L649.75 
51,786.00 

49.865.00 
52,828.00 

49.783.00 
50,50L60 


Ahetraot  of  propoeaU  for  removal  of  rook  and  for  dredging  in  Hudson  Birer,  New  York, 
received  in  response  to  advertisement  dated  may  22  and  opened  June  22, 1899,  by  Col,  J. 
W,  Barlow,  Corps  of  Engineers,  at  New  York  City, 


No. 


Name  and  address  of  bidder. 


1*5 


f 


a 
si's 

Ilia 


1^1 


1111 


TotaL 


Kirk,  DriscoU^  Co..  Syracuse,  N.Y , 

R.  G.Packard  Co..  New  York,  N.Y 

E.C.  Moore,  New  York,  N.Y 

Peter  W.  Myers  &  Son,  Albany,  N.Y 

International  Contracting  Co.,  Syracuse,  N.  Y.,  and 
P.  Sanford  Boss,  Incorporated.  Jersey  City,  N.  J. .  • . 


Ou.  yardt. 
$4.75 
7.00 
5.20 


Ou.  yards. 
$0.19 

*28A 


4.90 


.201 


Cfu,  yards. 
.26i 


$341,000 
4&V.000 


864,260 
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CONTBACT  IN  rORGX. 


Contract  with  Kirk,  DrisooU  &  Co.,  of  Syraonse,  K.  T.,  dated  September  16, 199S, 
for  constraotiDg  and  repairing  dikes  and  for  ftimishing  rabble  and  paving  stone, 
work  to  commence  on  or  before  September  20, 1898,  and  to  be  completed  by  I)ecem- 
ber  31,  1899.    Approved  by  Chief  of  Engineers  on  September  26, 1B98. 


COMMERCIAL  STATISTICS. 

The  importance  of  the  Hudson  as  a  great  waterway  of  commerce  is  apparent  when 
it  ia  known  that  aside  from  its  own  local  traffic,  which  in  itself  is  very  large,  it 
abflorbs  all  the  traffic  of  the  Erie,  Champlain,  and  Delaware  and  Hudson  canals, 
besideB  the  neat  coal  trade  of  the  Pennsylvania  Coal  Company  at  Newbnrg,  and 
the  Erie  coal  trade  at  Pierm'ont. 

The  two  principal  industries  on  the  river  are  ice  and  brick. 

Amount  of  local  eommeroe  within  limits  of  improvement. 


Articles. 

1807. 

1898. 

C<B<»ia]  mercLandlBe 

Tom, 

800,746 
044,806 
861,740 
470,872 
888,005 
600,106 

Tom. 
607,654 
787,078 

Grain.  Hoar.  f4Md.  etc ........^.. 

T^i^ip^Msr  w**A  ttmnr  ,.,.,,-. -^--t........... .......^...... 

665,538 
418,741 
428,246 

Knet 

T«"«14liiff  m^t^riiJ 

to^^.^^lv!^.v^v/^,/^v^^^^^^^^ 

1,107,880 

TVftal .^.^.^rn. 

8,682,864 

4.046.896 

Knmber  of  passengers  carried  in  1898.  771,196. 

In  addition  to  this  local  commerce  through  commerce  amounting  to  more  than 
10,000,000  tons  annually  is  carried  down  the  river.     . 


IMPROVEMENT  OP  HARBOR  AT  SAUGERTIES,  NEW  YORK. 

The  Improyement  of  this  harbor  began  in  1887  and  by  June  30, 1892, 
it  had  been  completed,  at  a  cost  of  $42,000.  Two  dikes  were  con- 
Btmcted,  the  length  of  the  north  one  being  2,058  feet  and  of  the  south 
one  2,3tt3.5  feet.  The  depth  in  the  channel  was  increased  to  8  feet  at 
mean  low  tide.  Since  1892  the  expenditures  have  been  applied  to 
maintenance.  A  history  of  the  improvement  can  be  found  in  the 
Beport  of  the  Ohief  of  Engineers  for  1895,  page  910. 

No  work  was  done  during  the  year  beyond  making  a  survey  of  the 
harbor.  This  survey  indicates  that  the  dikes  have  been  able  to  main- 
tain a  channel  of  the  desired  dimensions.  The  dikes  were  found  to  be  in 
fair  condition,  but  the  superstructure  has  commenced  to  decay  and  will 
require  renewal  in  a  few  years. 

The  cost  of  maintaining  this  work  is  estimated  at  (2,500  annually. 
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Money  statemenU 

July  1,1898,  balance  anexp^nded $332.59 

Amount  appropriated  by  riyer  and  harbor  act  approved  March  3,  1809. ..      2, 500. 00 

2,832.59 
June  30, 1899,  amount  expended  during  fiscal  year 149. 49 

July  1, 1899,  balance  unexpended 2,683. 10 

i Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 2,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 


Appropriations, 


By  act  of — 

Julys,  1884 $5,000 

Augusts,  1886 15,000 

August  11,  1888 12,000 

September  19,  1890 10,000 

July  13,1892 5,000 


By  act  of— 

August  18, 1894 $5,000 

Jnne3,1896 2,500 

March  3, 1899 2,500 

Total 57,000 


COMMRRCIAX  STATISTICS. 

Vessels  employed  in  trade. 


Class. 

Number. 

ToDDaf^e. 

Draft. 

Steam 

5 
16 

2.000 
1,800 

7 

Canal 

7  to  11 

Passengers  carried,  20,000. 


Freight  handled. 


ArUcles. 

1890. 

18^. 

180& 

Bluestooe 

Tant. 
100,000 

10,000 
2,500 
7,800 

Tom. 

40,000 
6^000 
1,000 
5,000 

Tons. 
40,000 

Coal  

11,000 

Building  material 

1,050 

General  merchandise     ................................................. 

5,718 

Total 

120,300 

51,000 

68,3«8 

G  6. 

IMPROVEMENT  OF  HARBOR  AT  RONDOUT,  NEW  YORK. 

The  improvement  of  this  harbor  consists  in  widening  and  deepening 
Bondout  Greek  by  means  of  dikes  and  dredging.  Work  began  in  1872 
and  was  completed  in  1880,  at  a  cost  of  $90,000,  a  channel  depth  of  14 
feet  having  been  secured.  Since  1880  the  expenditures  have  beeu 
applied  to  maintenance.  A  history  of  the  work  is  printed  in  the  Report 
of  the  Chief  of  Engineers  for  1895,  page  913. 

No  work  was  done  during  the  present  fiscal  year,  no  complaints  hav- 
ing been  received  as  to  insuf&cient  depth  in  the  channel.  Steps  were 
taken  to  have  a  survey  made  of  the  harbor  in  order  to  determine  what 
work  should  be  done  during  the  coming  year. 

It  is  estimated  that  an  average  annual  appropriation  of  (2,500  will 
be  sufficient  to  maintain  this  improvement. 
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Money  statement 

July  1, 1898,  balance  unexpended $4,684.24 

June  2k),  1899,  amoant  expended  daring  fiscal  year 8.44 

July  1,  1899,  balance  unexpended 4,675.80 

Amoant  tbat  can  be  profitably  exx>ended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 2,500.00 

Submitted  in  compliance  witn  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


Appropriations, 


By  act  of— 

June  12, 1872 $10,000 

March  3, 1873 20,000 

June  8, 1875,  allotment 1,000 

August  14, 1876 30,000 

June  15,1878 30,000 

August  2, 1882 2,000 

July  5, 1884 1,000 

August  5, 1886 2,500 


By  act  of— 

August  11, 1888 $5,000 

September  19, 1890 5,000 

July  13,  1892 5,000 

August  18, 1894 5,000 

June  3, 1896 2,500 

Total 119,000 


COMMXRCIAL  STATISTICS. 

Freight  handled. 


Articles. 


1895. 


1896. 


1897. 


CeaenJ  mercbandise.... 

Ce*l 

Brick 

Building  itone 

Cement,  lUne.  and  sand. 
loe - 


Tont. 
667,000 
400,000 
286,000 
200.000 
517, 500 


Tom. 
900,000 
380,260 
290,000 
210, 300 
512.500 
40,000 


Total. 


2,070,600 


Tont. 
900,000 
385,000 
280,000 
215,000 
510,000 
40,000 


2,333,050        2,830,000 


Regular  linee  of  steamers  carry  over  150,000  passengers  annually. 
The  character  and  number  of  vessels  employed  in  trade  could  not  be  procured. 
Ko  commercial  statistics  were  furnished  for  the  year  1898,  although  efi'orts  were 
made  to  procure  them. 


G7. 

IMPROVEMENT  OP  HARBOR  AT  PEEK8KILL,  NEW  YORK. 

This  improvement  has  for  its  object  the  excavation  and  maintenance 
of  a  10-foot  channel,  100  feet  wide,  from  the  deep  water  in  the  Hudson 
Biver  on  the  north  to  the  upper  wharf  at  PeekskiU,  thence  along  the 
wharf  front  to  the  lower  wharf,  and  thence  to  deep  water  in  the  Hud- 
son River  on  the  south. 

A  description  of  the  locality  and  a  history  of  the  work  done  is  given 
in  the  Report  of  the  Chief  of  Engineers  for  1897,  page  1016. 

Ko  work  was  done  during  the  present  year  except  to  make  a  partial 
survey  of  the  harbor.  It  was  expected  that  dredging  would  have  been 
•ommonced  before  tbe  close  of  the  year  under  contract  entered  inin 
May  18  with  John  P.  Randerson,  of  Albany,  N.  Y.,  but  this  was  pic^ 
▼ttited  by  an  accident  which  happened  to  the  contractor's  plant. 
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Money  statement. 

Jnly  1, 1898,  balance  nnezpended $199.43 

Amount  appropriated  by  rivei  and  harbor  act  approyed  March  3, 1899. . .  10, 000. 00 

10,199.43 

Jane  30, 1899,  amount  expended  daring  fiscal  year 322.17 

Jaly  1, 1899,  balance  nnexpended 9,877.3S 

Jnly  1, 1899,  amount  ooyered  by  uncompleted  contracts 9, 350. 00 

Julyl,  1899,  balance  available 527.26 

I  Amount  (estimated)  required  for  completion  of  existing  project SO,  000.  OO 

Amount  tnat  can  be  prontabl^  expended  in  fiscal  year  ending  J  une  30, 1901 .  20, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appr<^priation$. 
By  aet  of— 

June  8, 1896 $10,000 

March  8, 1899 10,000 

Total 20,000 


Ahsiraet  of  prapo9aU  f&r  dredging  in  Peeh9kill  Harbor,  New  York,  received  in  response  to 
advertisement  dated  April  8, 1899,  and  opened  hg  Col,  J.  W,  Barlow,  Corps  of  Engineers , 
at  Now  York  City,  on  May  8, 1899. 


Ko. 


Kame  and  address  of  bidder. 


Prieebfd 

per  onbio 

yard. 


Amoant  of 
material 

that  can  be 
dredged  with 
the  a^ailabitt 
funds,  io,eoo. 
at  prioea  bid. 


Atlantio  I>redging  Ck>.,  81-4»  Pine  street,  New  York  City 

John  P.  Sanderson,  82  Quay  street,  Albany,  K.  Y 

P.J.Bnunmelkamp,  Syraoose,  N.  Y 

The  Kewborg  Dreaglng  Co.,  Newburg,  N.  Y 

SdgarM.Payn,  Albany,  N.Y 

John  H.  Fenner,  1  Montgomery  street,  Jersey  City,  N.  J. . 


Oenta. 

I 
k 


Oubie  yard*. 

71, 110 
112,940 

87,270 
109,860 

75,&90 

65,065 


COITTBACT  IN  FOROS. 


Contraot  with  John  P.  Randerson,  of  Albany,  N.  Y.,  dated  May  18, 1899,  for  dredg- 
ing, work  to  commence  on  or  before  June  16,  and  to  be  completed  by  August  81, 18s3, 
approved  by  the  Chief  of  Engineers  on  June  5, 1899. 


COMMIERCIAL  STATISTICS. 

Freight  handled. 


Articles. 


1880. 


1897. 


General  merohandlse 

Bnlldlng  material 

Iron  ere  and  manofactnred  articles 

Coal  and  wood 

Lumber 

Holding  sand 

Total 


2\m«. 

190,200 
80,500 
60,300 
16,600 
48,500 

225,000 


ToHt. 
161,800 
40,500 
60,000 
68,000 
44,500 
60,000 


646,000 


40A,300 


2bn«. 

876,850 
42,800 
04.000 

110,300 
83,000 
20,000 


784,050 


Ten  steamboats,  2  freight  boats,  and  910  sailing  vessels  and  other  craft  wexe 
engaged  in  carrying  above  freight. 
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G8. 

IMPROVEMENT  OP  PASSAIC  RIVER,  NEW  JERSEY. 

A  description  of  this  locality  and  the  history  of  the  work  which  has 
been  done  are  printed  in  the  Beport  of  the  Chief  of  Engineers  for  1897, 
pages  1128  and  1129. 

No  work  was  done  daring  the  present  fiscal  year,  bat  preparations 
were  being  made  to  resnme  operations  as  soon  as  detailed  information 
can  be  obtained  and  specifications  prepared  and  the  work  advertised. 

A  channel  of  the  proposed  width  has  been  dredged  all  the  way  to 
Passaic  except  at  Batherford  Park  Bar;  it  has,  however,  deteriorated 
more  or  less  since  operations  have  been  8asi>ended.  After  completion 
of  this  work  an  annaal  appropriation  will  be  reqaired  for  maintenance. 

Money  statement. 

July  ly  1898,  balance  nnexpended $37.81 

Amoont  appropriated  by  river  and  harbor  act  approved  March  '6,  ibbd. . .     15, 000. 00 

15,037.81 
June  90, 1899,  amount  expended  daring  fiecal  year 96. 14 

July  1^  1899,  balance  nnezpended 14,941.67 

I  Amount  (estimated)  reqnired  for  completion  of  existing  project 79, 347. 00 

Amoont  that  can  be  profitably  expended  in  fiscal  year  endinfl;  J  nne  30, 1901  20, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ap3^opriatUm$, 


By  act  of— 

June  10, 1872 $25,000 

March3,1873 25,000 

June2e,1874 20,000 

Maroh3,1876 20,000 

Auirust  10, 1876 10,000 

Junel8,1878 10,000 

March  3, 1879 2, 000 

Junel4,1880 32,000 

March3,1881 60,000 

August  2, 1882 60,000 


By  act  of— 

July  5, 1884 $28,000 

Aagu8t5,1886 26,250 

August  11, 1888 35,000 

September  19, 1890 45, 100 

July  13, 1892 45,000 

August  18, 1894 15,000 

June3,1896 15,000 

March  3,1899 15,000 

Total 468,350 


COMMBBCIAL  STATISTICS. 

Freight  handled  and  ehipped  (y  tpater. 


ArtioloB. 


1806. 


1807. 


1808. 


Bvnding  material* 

Oree  Rii«l  metalt 

FerHUMTS 

Owl 

Hlaoellaii«oa*  oierchandlBe .... 
To  and  from  Hackensftck  River 

Total 


2Vm#. 
207,725 
124,725 
04,101 
06,480 
816,247 
814,235 


1,243,618 


Tont. 
409, 017 
06,167 
72,612 
113,406 
818, 162 
861,370 


1.870,724 


Tfmi. 
470,868 
120,008 
72,083 
124,746 
840,067 
871,600 


1,600,778 
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A  statement  of  the  namber,  character,  and  tonnage  of  the  vessels  engaged  in  this 
trade  coald  not  be  obtained. 

The  totul  number  of  vessels  registered  on  December  31,  1898,  at  the  United  States 
Cnstom-Honse,  Newark,  N.  J.,  on  the  Passaic  River  was  76;  total  registered  tounaj^e, 
8,164;  total  namber  of  vessels  entered  and  cleared  dnring  the  year  1898, 102;  with  a 
tonnage  of  25,099  tons. 


G  9* 

IMPROVEMENT  OF  CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW- 
JERSEY. 

A  description  of  this  waterway  and  a  history  of  the  work  done  are 
printed  in  the  Anuaal  Report  of  the  Chief  of  Engineers  for  1897,  pages 
1130  to  1132. 

No  work  was  done  during  the  present  fiscal  year.  A  survey  will  be 
made  for  the  purpose  of  determining  where  dredging  is  urgently  needed, 
after  which  specifications  will  be  prepared  and  the  work  advertised. 

At  the  close  of  the  last  fiscal  year  the  channel  had  a  depth  of  14  feet, 
mean  low  water,  and  a  least  width  of  200  feet  It  practically  retains 
its  full  depth  at  the  present  time.  The  width,  however,  has  been  reduced, 
owing  to  washing  in  of  material  from  the  adjacent  flats. 

This  improvement,  after  its  completion,  will  require  an  annual  expen- 
diture for  maintenance. 

Money  statement. 

Jnly  1, 1898, balance  unexpended '$1,092.77 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. ..    32, 000. 00 

33,092.77 
June  30, 1899,  amount  expended  dnring  fiscal  year 100.00 

July  1, 1899,  balance  unexpended 32,992.77 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 10,000.00 
Submitted  in  compliance  witn  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations, 


By  act  of— 

June  23, 1874 $50,000 

August  14, 1876 10,000 

June  18,  1878 15,000 

June  14,  1880 29,000 

August  2, 1882 40,000 

July  5,  1884 10,000 

August  5, 1886 15, 000 

August  11,  1888 «25,000 


By  act  of— 

September  19, 1890 «$22,000 

July  13,  1892.... -20,000 

August  18, 1894 '10,500 

June  3.  1896 '13,000 

March  3, 1899 32,000 

Total 291,500 


>  Unexpended  balance  from  appropriation  for  improvement  Arthur  Kill,  New  York 
and  New  Jersey. 

*  Includes  appropriations  made  for  improving  Arthur  Kill,  New  York  and  New 
Jersey. 

3  Includes  $5,000  for  Lemon  Creek. 
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COMMERCIAL  STATISTICS. 

Freight  received  and  ehipped  by  trater. 


Articles. 

1806. 

1897. 

1898. 

f^l  aad  owKi 

Ton9, 
6,9«0,412 
762,774 
176,076 
806,360 
477,500 

TOHM. 

Tans. 
7,404.164 

Clsy  ppodncto       ............. .......... .. ........................ 

914,553 

CVwicflU  ftod  fprt'li'wr'i  

244. 135 

OQs     

63  043 

Gain 

877,659 

MaehfiMry And  m Aoni^timA  ^ ,rr-^ - -.t--t ,^,-,,,^-^^ 

258,296 

QtDeral  inerrhaiidia6 

509,982 

422, 411 

Tfflal  

9,253,103 

10,500,832 

10,184,261 

The  commerce  for  the  year  1898  was  valued  at  $143,640,800. 

Tlie  valaation  of  ores  only  was  over  $30,000,000. 

In  addition  to  the  above  figures  the  tonnage  of  vessels  brought  to  shipyards  alons 
Hht  waterway  hauled  out  and  repaired  during  the  year  1898  u  estimated  at  500,000 
tons  and  valued  at  $10,000,000. 

The  fireigbts  are  carried  in  barges,  canal  boats,  steam  and  sail  vessels,  drawing 
from  5  to  1^  feet  of  water. 


G  lO. 
IMPROVEMENT  OP  ELIZABETH  RIVER,  NEW  JERSEY. 

A  history  of  this  work  and  a  description  of  the  locality  are  given  in 
the  Report  of  the  Chief  of  Engineers  for  1897,  pages  1134  and  1135. 

No  work  was  done  during  the  present  year,  no  fands  being  available 
for  that  purpose. 

When  work  was  last  suspended  a  channel  of  the  desired  depth  and 
from  30  to  60  feet  wide  had  been  secured  from  the  mouth  to  Bridge 
street,  Elizabeth.  As  this  channel  is  not  able  to  maintain  itself  it  haa 
probably  deteriorated  some.  To  maintain  the  required  channd  an 
innual  appropriation  of  $2,500  is  considered  necessary. 

Money  siatemenU 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement $2,500.00 

Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriaiione, 


By  act  of— 

March  3, 1879 $7,500 

June  14, 1880 7.500 

March  3,1881 4,000 

August  2, 1882 8,000 

September  19, 1890 5,000 


By  act  of— 

July  13,1892 $5,000 

August  18,1894 3,000 

June  3,1896 3, 160 

Total 43,160 
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COMMERCIAL  STATISTICS. 

Fr0ighi  received  and  ekipped  by  water. 


Artiolet. 

1805. 

1890. 

X807. 

Coal 

Tont. 
13.300 

Tom. 

18,000 
6,700 
8,050 
2,710 

Tons. 
14.270 

LiiinlMr  ...•.•••      .......■............■.■.......••.....•.•..•...•••.••• 

8.000 

Balldlnir  material 

8,000 
850 

8.750 

T^lftAAllanAAim ^--- ^---. 

2,645 

Xotal 

21,650 

86,066 

28,805 

A  statement  of  the  nnmber,  character,  tonnage,  etc.,  of  the  vessels  employed  in 
this  trade  ooald  not  be  procored. 


G  zz. 
IMPROVEMENT  OP  RARITAN  RIVER,  NEW  JERSEY. 

A  description  of  this  river  and  a  history  of  the  work  done  are  printed 
in  the  Beport  of  the  Chief  of  Engineers  for  1897,  pages  1136  and  1137. 

"No  work  was  done  daring  the  Sscal  year,  as  no  fands  were  available 
while  navigation  was  suspended,  during  which  period  the  proposed 
operations  are  to  be  carried  on. 

Specifications  will  be  prepared  and  the  work  advertised,  so  that 
operations  may  be  commenced  as  soon  as  navigation  closes  in  December. 


Money  Btatement 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1899.      $30, 000. 00 
July  1, 1899,  bsOance  nnezpended 20,000.00 


Amoont  (estimated)  required  for  completion  of  existing  project 1, 422, 412. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne 

30,1901 60,000.00 

Submitted  in  oompllanoe  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriationt, 


By  act  of— 

Jnne  18, 1878 $200,000 

March3,1879 60,000 

June  14, 1880 100,000 

March  3, 1881 25,000 

August  2, 1882 25,000 

July5,1884 35,000 

August5,1886 26,250 

August  11, 1888 60,000 


By  act  of— 

September  19, 1890 $50, 000 

July  13, 1892 40,000 

August  18, 1894 20,000 

June3,  1896 20,000 

March  3, 1899 20,000 

Total 671,250 


In  addition  to  the  above,  $13,963  was  appropriated  for  improving  New  BmnswicV 
Harbor,  New  Jersey,  in  1836--37. 
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COHMBRCIAL  8TATI8TIC8. 

Freight  received  and  shipped  hy  water. 


Articles. 

18M. 

1897. 

1898. 

OtUrlaj, «rM,  «tfl    ... 

Tont, 
400,801 
489,083 

Tom, 
811,040 
882,022 
40.428 
214,358 

Tom. 
850,700 
658  988 

iim«faiTt.ii iML mid nl V brick x 

Lqnl^r ..r T..-.-, X.. ..- ... 

38.270 
212,917 

240,000 

ToUl      

1,188,074 

1,218,762 

1,256,972 

The  eommense  of  1898  was  ^alaed  at  $29,301,474,  and  was  carried  in  barges,  canal 
boats,  steam  and  sail  ▼essels  drawing  from  5  feet  to  17  feet  of  water.  The  total  of 
all  trips  reported  was  20^501,  including  6,967  trips  bjr  tngs  and  ezcorsion  steuners. 


G  za. 

mPBOVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

A  description  of  this  stream  and  a  history  of  the  work  done  are 
printed  in  the  Beport  of  the  Chief  of  Engineers  for  1897,  pages  1139 
andUdO. 

No  work  was  done  during  the  fiscal  year  except  to  make  an  examina- 
tion of  the  liver  and  prepare  specifications  for  continuing  the  work, 
which  will  be  resumed  at  an  early  date. 

A  depth  of  7  feet  can  be  carried  over  the  shoalest  part  of  the  improve- 
ment at  mean  low  water  to  the  town  of  South  Biver;  above  the  town  a 
depth  of  5  feet  can  be  carried  to  the  railroad  bridge. 

Money  statement. 

July  1, 1898,  balance  unexpended $522.15 

Amount  appropriated  by  riyer  and  harbor  act  approved  March  3, 1899. . .      5, 000. 00 

5,522.15 
June  30, 1899,  smonnt  expended  during  fiscal  year 23. 30 

Joly  1, 1809,  balance  unexpended 5,498.85 

[Amount  (estimated)  required  for  completion  of  existing  project 83, 975. 00 

lAmonnt that  can  be  proff tably  expended  in  fiscal  year  ending  June  30, 1901 .    10, 000. 00 
pbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I  bsrbox  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriaOone. 
Bysctof- 

MarchS,  1871 $15,000 

M«ich3,  1873 6,000 

$20,000 

June  14, 1880 40,000 

March3,  1881 6,000 

Augn8t2,  1882 10,000 

Augusts,  1886 5,000 

Augustll,  1888 6,000 

September  19,  1890 5,000 

July  13, 1892 7,000 

August  18,  1894 5,000 

June  3, 1896 5,000 

M»ch3,18y9 5,000 

93,000 

Total 113,000 
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COMMBRCIAL  STATISTICS. 

Freiukt  receired  and  $k%pped  by  water. 


Articles. 

1806. 

1897. 

IBM. 

f!nftl-  ClftV.  OPf^.  f^tC     .......  •...r......«««.-«Tr««...*«.«m.««.««T«.«m«rT'i-i-- 

Tom. 
70,738 
145, 570 
475 

64,916 

243,185 

462 

60,035 

Manafaotor66,  brick, etc 

9091 6U 

\fiiU)Al1j|tlM>1Ifl,..   .  ..                 ...r...        .......            ..........rrr.T-.........rr...r- 

4i66S 

Xotal            - 

216,783 

808,563 

274,381 

The  commorce  for  1898  was  valaed  at  $1,405,816  and  was  carried  in  barsee,  canal 
boats,  steam  and  sail  vessels,  drawing  from  5  feet  to  12  feet  of  water.  The  total 
number  of  trips  by  vessels  of  all  classes  was  3,046. 


G  13. 

IMPROVEMENT  OP  RA.RITAN  BAY,  NEW  JERSEY. 

For  a  history  of  this  work  and  a  description  of  the  locality,  see  Be- 
port  of  the  Chief  of  Engineers  for  1897,  pages  1142  and  1143. 

The  only  work  done  during  the  present  year  was  the  making  of  a 
survey  of  the  bay  in  the  vicinity  of  South  Amboy  and  Seguine  Point 
for  the  purpose  of  ascertaining  the  condition  of  the  dredged  channels, 
80  as  to  decide  where  the  available  funds  should  be  expended. 

The  work  at  Seguine  Point  is  not  of  a  permanent  character.  The 
South  Amboy  Channel  has  been  dredged  and  redredged  to  a  depth  of 
21  feet,  with  widths  varying  from  100  to  300  feet.  As  soon  as  opera- 
tions have  been  suspended  the  action  of  the  cross  currents  again  shoals 
the  dredged  channels  on  the  sides  and  to  some  extent  in  the  center. 
It  will  require  an  annual  exx>enditure  for  maintenance  upon  the  com- 
pletion of  the  work. 

Money  statement, 

July  1, 1898,  balance  unexpended $3,153.64 

Amount  appropriated  by  river  and  harbor  act  approved  Marob  3,  1899. . .    65, 000. 00 

68,153.64 
June  30,  1899,  amount  expended  during  fiscal  year 903.64 

July  1, 1899,  balance  unexpended 67,^0.00 

Amount  (estimated)  required  for  completion  of  existing  project 65, 375. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1901 .    65, 375. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  4, 1897. 


AppropriatioM, 


By  act  of— 

March  3,  1881 $50,000 

August  2, 1882 50,000 

July  5,  1884 20,000 

August  5, 1886 37,500 

August  11, 1888 25,000 

September  19,  1890 40, 000 


By  act  of— 

July  13, 1892 $40,000 

August  18, 1894 40,000 

June  3, 1896 75,000 

March  3, 1899 65,000 

Total 442,500 
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COMMERCIAL  STATISTICS. 

Freight  received  and  shipped  bjf  water. 


Aiticlea. 

1806. 

1897. 

1898. 

CmL  onM,  ©t** 

Tons. 
3,619,1«5 
33,896 

Tom. 
3,605.514 

Tom. 
4,293,827 

IrmnN^r                                                                        

33,279 

l^inHti^K  matrruU - 

45,368 
84,521 
671.795 
444,877 

F^tOiiera                 

131, 162 

MiBiifactiires 

VlffTllMldlwr     , 

542.783 
433,668 

900,363 
193,843 

Total 

4.629,514 

4,852.075 

5,562,474 

Aboat  76  per  cent  of  the  commerce  of  1898  passed  through  the  South 
Amboy  Channel,  40  i>er  cent  passed  throagh  the  Segaine  Point  Channel, 
and  15  per  cent  throagh  both  channels.  The  total  commerce  of  1898^ 
▼as  Talaed  at  $47,576,353  and  was  carried  in  barges,  canal  boats,  steam 
and  sail  vessels,  drawing  from  5  to  23  feet  of  water.  The  total  namber 
of  trips  of  vessels  passing  through  the  South  Amboy  Channel  was 
reported  as  55,501,  including  6,967  trips  by  tugs  and  excursion  steamers^ 

The  total  number  of  vessels  registered  at  the  United  States  custom- 
house at  Perth  Amboy,  N.  J.,  on  December  31, 1898,  was  410,  and  the 
gross  tonnage,  56,250.  During  the  year  1898  the  entries  and  clearances 
£rom  and  for  foreign  ports  numbered  84,  with  a  net  tonnage  of  23,384 
tons;  the  entries  and  clearances  in  coastwise  traffic  numbered  232,  net 
toimage,  86,527  tons. 


G  14. 

IMPROVEMENT  OP  MATAWAN  CREEK,  NEW  JERSEY. 

A  detailed  description  of  this  locality  and  of  the  work  done  are 
printed  in  the  Report  of  the  Chief  of  Engineers  for  1897,  pages  1145 
md  1146. 

No  work  was  done  during  the  present  fiscal  year.  Proposals  for 
dredging  were  advertised  for  and  a  contract  was  made  with  William 
H,  Taylor,  jr.,  of  Jersey  City,  N.  J.,  but  it  had  not  received  the  approval 
of  the  Department  at  the  close  of  the  year.  Dredging  will  be  com- 
inenoed  as  soon  as  the  contract  has  been  returned  approved. 

Altiiough  more  than  the  estimated  cost  of  this  work  has  been  appro- 
priated and  expended  it  has  not  been  completed,  owing  to  the  necessity 
of  redredging  portions  of  the  channel  which  had  shoaled  when  opera- 
tions were  suspended.  To  maintain  a  channel  of  the  desired  dimensions 
it  is  estimated  that  it  will  require  an  annual  sum  of  $3,000. 

Money  statement 

Aoumni  sppropriated  by  river  and  harbor  act  approved  March  3,  1899. . .    $3, 000. 00 
Janft  30,  1^,  amoant  expended  daring  fiscal  year 34. 79 

July  1, 1899,  balance  unexpended 2,965.21 

|AnioQnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

I    IWl,  for  maintenance  of  improvement 3, 000.00- 

iSabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acU  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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AppropriatUmi, 


By  act  of— 

March  8, 1881 $15,000 

Aiiguit2,1882 6,000 

September  19, 1890 2,500 

July  13,1892 9,620 

Angnit  18, 1894 3,000 


By  act  of— 

June  8, 1896 #3,000 

March  8, 1899 3,000 

Total 4^120 


Abstract  of  proposals  far  dredging  in  Matawan  Creek,  New  Jersey,  received  in  response  to 
advertisement  dated  May  S,  1S99,  and  opened  June  S,  1899,  by  Col,  J.  W.  Barlow,  Carps 
of  Engineers. 

[Amount  to  be  expended,  $2,700.] 


Ko. 


Name  «nd  address  of  bidder. 


Price  per- 
onbic  yard, 
soow  maas- 

nramont. 


James  MoSpirit  &.  Sons,  Jersey  City,  TS.  J. 
William H.Taylor, jr^Jersey City.N. J  .. 


OmOs, 


COMMERCIAL  STATISTICS. 

Freight  received  and  shipped  by  water. 


Articles. 

1896. 

1800. 

18»7. 

Qnin 

Tons. 

Tons, 

80,000 

6.000 

86,000 

876.000 

Tms. 
80,000 
5,000 
5,000 

875,000 

Lumber 

226 

200.000 
187,800 

Briok  and  building  material 

Tarm  nrodnoe. merchandise. etc ^..^.......^......^.. 

Total 

888,025 

486,000 

415,000 

A  statement  of  the  number^  character,  tonnage,  etc.,  of  the  yessels  employed  in 
this  trade  conld  not  be  procured. 

No  commercial  statistics  were  ftimlshed  for  the  year  1898,  although  efforts  were 
made  to  procure  them. 


G  15. 

IMPROVEMENT  OF  HARBOR  AT  KEYPORT,  NEW  JERSEY. 

A  description  of  this  locality  and  a  history  of  the  work  done  are 
printed  in  the  Beport  of  the  Chief  of  Engineers  for  1897,  pages  1147  to 
1149. 

No  work  was  done  during  the  present  fiscal  year.  Proposals  for 
dredging  were  advertised  for  and  a  contract  was  made  with  William  H. 
Taylor,  jr.,  of  Jersey  City,  N.  J.,  but  it  had  not  received  the  approval 
of  the  Department  at  the  close  of  the  year.  Dredging  will  be  com- 
mcDced  as  soon  as  contract  has  been  returned  approved. 

This  work  is  not  of  a  permanent  character.  More  than  the  amount 
of  the  estimate  has  been  appropriated  and  expended  on  this  work,  and 
still  the  channel  has  not  reached  the  desired  dimensions.  This  is  due 
to  shoaling,  which  occurs  when  work  is  suspended.    It  is  estimated 
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that  a  chaDnel  of  the  desired  dimensions  can  be  maintained  with  an 
ayerage  annual  expenditure  of  $5,000. 


Money  statement . 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 
June  30, 1899,  amount  expended  daring  fisoal  year 


$2,500.00 
24.75 


Joly  1, 1899, balance  unexpended 2,475.25 


Amount  that  can  be  profitably  exx>ended  in  fiscal  year  ending  Jane  30, 
1901,for  maintenance  of  improvement • 5,000.00 

Sobmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sandry  civil  act  of  Jane  4, 1897. 


AppropriatUnu, 
Byaetof-^ 

August  2, 1882 $30,475 

July  13, 1892 5,000 

August  18, 1894 5,000 

June  3, 1896 2,500 

March  8, 1899 2,500 

Total 45,475 


AUtraei  of  propo^aU  for  dredging  in  Keif  port  SarhoTf  New  Jereeyf  received  in  reeponee  to 
adverUeement  dated  May  S,  1899,  and  opened  June  S,  1899,  hy  Col.  J,  W.  Barlow,  Corpe 
^  Engineere. 

[Amount  to  be  expended,  $2,350.] 


Vo. 


Name  and  addrees  of  bidder. 


Price  per 
oobio  yard, 
aoowmeaa* 

orement. 


S  '  James  McSplrtt  A  Sons,  Jersey  City,  N.  J . 
4  I  William  H.  Taylor,  jr.,  Jersey  City,  N.  J . . 


Omiti, 


COMMEBCIAL  STATISTICS. 

Freight  received  and  ehipped  hy  water. 


Articles. 

1895. 

1896. 

1897. 

^mnedfioe...............-* 

Tons, 
166,700 
39,000 
7,225 

Tont. 

60.700 
8.000 
8,500 

10.000 

18,000 
435.000 

Tont, 
68,700 

y«rtii£«»!!:::;::::::. :.::::.:;::::::..: :: :;..;:...:::::. 

8,000 

Goal  and  lumber    

8,500 

I^^  VMl  shellflsh  a 

10,000 

18,900 

To  and  fnfm  ICatAwan  CTf^^-r--r 

231,700 

415,000 

Total 

434,625 

540.200 

524,100 

A  statement  of  the  nnmber,  character,  tonnage,  etc.,  of  the  vessels  engaged  in  this 
trade  oonld  not  be  prooared. 

No  commercial  statistics  were  furnished  for  the  year  1898,  although  efforts  were 
nuide  to  procure  them. 
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G  l6. 

IMPROVEMENT  OF  SHOAL  HARBOR  AND  COMPTON  CREEK,  NEW 

JERSEY. 


A  description  of  this  locality  and  a  history  of  the  work  done  are 
printed  in  the  Report  of  the  Chief  of  Engineers  for  1897,  pages  1150 
and  1151. 

No  work  was  done  during  the  present  fiscal  year.  A  contract  for 
dredging  was,  however,  entered  into  and  forwarded  to  the  Department 
for  approval.  Dredging  will  commence  as  soon  after  approval  of 
contract  as  the  interests  of  navigation  will  permit. 

A  channel  4  feet  deep  and  75  feet  wide  had  been  dredged  from  deep 
water  in  Gompton  Creek  to  the  2-foot  contour  in  Raritan  Bay  at  the 
close  of  the  previous  fiscal  year.  It  is  probable,  however,  that  it  has 
shoaled  since  then.  In  order  to  maintain  this  work  after  completion 
it  will  require  an  annual  or  biennial  expenditure. 


Money  statement. 

Amoant  appropriated  by  river  and  harbor  act  approved  March  3, 1899. 
Jane  90,  1899,  amount  expended  during  tiscal  year 


$8,000.00 
87.52 


July  1,  1899,  balance  nnexpiended 7,912.48 

Amount  (estimated)  required  for  completion  of  existinicf  project 40, 130. 00 

Amount  that  can  be  protftably  expended  in  fiscal  year  eudiug  June  30, 1901.     15,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


Appropriations, 
By  act  of— 

September  19,  1890 $5,000 

July  13,  1892 3,000 

August  18,  1894 3,000 

June3,  1896 5.000 

March  3,  1899 8,000 

Total 24,000 


Abstract  of  proposals  for  dredging  in  Shoal  Harhor  and  Compton  Creek,  New  Jersey, 
received  in  response  to  advertisement  dated  May  S,  1899,  and  opened  June  S,  1899,  by  Col, 
J,  W,  Barlow,  Corps  of  Engineers, 

[Amoant  to  be  expended,  $7,450.} 


Edgar  M.  Pavn,  Albiiny,  N.  Y 

Alonxo  E.  Smith,  IslJp.  N.  Y 

International  Contracting  Co.,  New  York,  N.  Y 
B.  G.  Packard  Co.,  New  York,  N.  Y 
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COMMERCIAL  STATISTICS. 

Freight  reoeived  and  $hipped  by  water. 


ArtidM. 

1898. 

1897. 

1888. 

Tont. 

60,000 

70,000 

4,000 
25,000 

8,000 

Tont. 
70.000 
75.000 
4,000 
25,000 
10,000 

76,000 
75,000 
4,500 

Ilih  and  shellflsh 

OlBl 

TartUixen 

80,000 
10,000 

Total 

187,000 

184,000 

194,600 

The  above  freight  vas  carried  by  1  steamer,  1  tag,  and  200  sailboats,  drawing 
from  2  to  5  feet  of  water,  and  whose  tonnage  vary  from  10  to  420  tons. 


G  17. 
IMPROVEMENT  OP  SHREWSBUEY  RIVER,  NEW  JERSEY. 

A  descriptioii  of  this  locality  and  a  history  of  the  work  done  are 
printed  in  the  Beport  of  the  Ghief  of  Engineers  for  1897.  pages  1152  to 
1156. 

No  work  was  done  daring  the  present  year  except  to  make  a  survey 
of  the  river  below  Highlands  Bridge. 

Proposals  were  invited  for  redredging  the  channel  east  of  Island 
Beach  and  a  contract  was  made  and  forwarded  to  the  Department  for 
approval,  bat  it  had  not  been  retnmed  at  the  close  of  the  fiscal  year. 

To  secore  channels  irom  100  to  150  feet  in  width  and  6  feet  deep  in 
the  main  stem  and  branch^es  it  wiU  require  an  average  annual  expendi- 
ture of  110,000  for  maintenance. 


Money  statement 

Aflwimt  appropriated  by  river  and  harbor  act  approved  March  3, 
Jane  30, 1899^  amonnt  expended  during  fiscal  year 


$10,000.00 
299.85 


July  1,1899,  balance  unexpended 9,700.15 

Amonnt  that  oan  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement r 10,000.00 

Bnbmitted  in  compliance  witn  requirements  of  sectioDS  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AppropriaHona. 
By  art  of— 

August  30, 1852 $1,500 

March  3, 1871 14,000 

March  3, 1873 5,000 

June  18, 1878 18,000 

March  3, 1879 10,000 

Jtmel4,1880 30,000 

March  3,  1881 86,000 

August  2,  1882 30,000 

Augusts,  1886 10,000 

August  11,  1888 10,000 

XKChdd 83 


$20,500 
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Appropriatiang — Continued. 

By  act  of— 

September  19, 1890 $10,000 

July  13, 1892 10.000 

AngnstlS,  1894 5,000 

June  3, 1896 15,000 

March  3, 1899 10,000 

$344,000 

Total 264,500 


Ah8traot  of  propoBaU  for  dredging  in  Shrewsbury  Biver,  New  Jersey ,  received  in  respan— 
to  advertisement  dated  May  S,  2899,  and  opened  June  S,  1899,  by  Col,  J.  W.  Barlaw, 
Corps  of  Engineers, 

[Amonnt  to  be  expended,  $8,600.] 


No. 


Prioe  per  cubic  yard. 


Name  and  addreca  of  bidder. 


Scow 
measure- 
ment. 


Priam 

meaaova- 

nieiit« 


Newburff  Dredcins  Co.,  Newburg,  N.  Y 

BdgarM.Payn,  Albany,  NT 

AlonatoE.  Smith,  I«lip,N.Y 

International  Contracting  Co.,  New  Fork,  N.  Y  . 
B.G.  Packard  Co.,  lilew  York,  NY 


OenU, 
81 
61 
85 


Onus. 


85 
27* 


COMBfBRCIAL  STATISTICS. 

Freight  received  and  shipped  by  water. 


Articles. 


1896. 


1807. 


1898. 


Farm  prodnce  — 
Fish  and  shellflBh 

Coal 

Lumber 

BnUding  material 
Miaoellaneous . . . . 

Total 


Tons. 

290,000 

11,520 

10.620 

800 

7,000 

689,600 


868,130 


Tons. 

300,000 

12,000 

26,250 

1.850 

8,000 

560,000 


Tons. 

350,000 

13,000 

80,000 

1,600 

8,500 

600,000 


896,600 


1,008,000 


Passengers  carried,  450,000. 

The  commerce  ffiyen  for  1898  was  carried  in  6  steamers  and  12  sailing  vessels,  draw- 
ing from  3i  to  5  feet,  and  whose  tonnage  yaried  from  2,000  to  250  tons. 


Gi8. 
IMPROVEMENT  OF  MANASQUAN  (SQUAN)  RIVER,  NEW  JERSEY. 

A  history  of  this  improvement  and  map  of  the  locality  may  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1898,  pages  1070  and  1071. 

Nothing  was  done  during  the  year  except  to  prepare  specifications 
for  the  construction  and  repair  of  dikes.  The  work  was  advertised  on 
June  12,  proposals  to  be  opened  July  12, 1899. 
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Money  statement. 

Jnly  1, 1898,  balance  unexpended $1,700.00 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .  5, 000. 00 

6,700.00 

June  90, 1899,  amount  expended  during  fiscal  year 38.20 

July  1,  1899,  balance  unexpended 6,661.80 


Amount  (estimated)  required  for  completion  of  existing  project 13, 300. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1901 .    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 


Appropriaiian§. 
By  act  of— 

Mareh3,1879 $12,000 

June  14, 1880 20,000 

August  2, 1882 7,000 

September  19,  1890 2,000 

March  3, 1899 5,000 

Total 46,000 


COMHXRCIAI.  STATISTICS. 


The  commeree  of  this  river  amounts  practically  to  nothing,  owing  to  obstructions 
ak  the  inlet.    The  river  is  largely  used  by  pleasure  craft  during  the  summer  season. 


'       G  zg. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

1.  Wreck  of  ecmal  hoot  HazeUon  in  Baritan  Biver^  New  Jersey. — This 
canal  boat  drifted  around  Baritan  Bay  full  of  water  and  finally  sank 
alongside  of  the  New  York  and  Long  Branch  Eailroad  Company's 
bridge  across  Baritan  Biver,  New  Jersey.  The  obstruction  was  reported 
Kareh  6,  and  its  removal  authorized  by  Department  letter  of  March 
16,18W. 

rroposals  for  removing  the  wreck  were  invited  by  public  notice  of 
Xarch  6,  the  award  being  made  to  the  lowest  bidder,  J.  H.  Gregory,  of 
Perth  Amboy,  1^.  J.,  at  a  cost  of  $123. 

The  removal  of  the  wreck  was  completed  March  25, 1899.  Nothing 
of  value  was  recovered  from  it. 

2.  Wrecks  of  tug  W.  B.  Sheffield  and  canal  boat  McDonald  in  Hudson 
River,  near  AUnmy,  N.  Y. — The  explosion  of  the  boiler  on  the  tug 
W.  B,  Sheffield  caused  that  boat  to  sink,  also  the  canal  boat  McDonaldy 
which  was  being  towed.  A  stone  barge  loaded  with  stone  struck  these 
wrecks  soon  afterwards,  causing  it  to  leak  and  roll,  which  resulted  in 
Ito  deck  load  of  stone  being  dumped  into  the  channel  of  the  Hudson 
oflf  Bogart  Island. 

The  wrecks  were  reported  on  May  18  and  their  removal  was  author- 
ized by  Deptactment  letter  of  May  20, 1899,  immediate  steps  to  be  taken 
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to  effect  the  removal  of  the  wrecks,  on  the  best  terms  obtainable  in  open 
market. 

Arrangements  were  accordingly  made  with  Messrs.  Berry  &  Fawls, 
of  Bath  on-the-Hudson,  N.  Y.,  to  remove  the  wrecks  for  the  sam  of 
$218,  and  with  the  Baxter  Wrecking  Company,  of  New  York  City,  to 
remove  the  stone  for  the  sum  of  9925. 

The  removal  of  the  wrecks  was  completed  on  June  3,  and  of  the 
building  stone  on  June  15, 1899. 

The  stone  removed  was  disposed  of  for  the  sum  of  $471.75. 

3.  Wreck  of  steamboat  W.  M.  Whitney  in  Hudson  River ^  New  York, — 
This  wreck  consisted  of  the  hull  of  the  steamboat  W.  M.  Whitney j  from 
which  all  the  machinery  and  apper  works  had  been  removed.  It  was 
originally  intended  to  convert  the  hull  into  a  barge,  but  before  this 
could  be  done  it  caught  fire  and  sank  at  New  Baltimore. 

The  wreck  was  reported  on  June  19,  and  its  removal  was  authorized 
by  Department  letter  of  June  21, 1899. 

Proposals  have  been  invited  by  public  notice  for  removing  this 
wreck. 
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MPBOVKMENT  OF  DELAWARE  EIVER  AND  BAT  AND  OP  CERTAIN 
WATERS  TRIBUTARY  THERETO,  NEW  JERSEY,  PENNSYLVANIA,  AND 
DELAWAEE,  AND  OF  RIVERS  AND  HARBORS  IN  SOUTHERN  NEW 
JERSEY. 


MBPOBT  OF  LIEUT,  GOL.  C.  W,  BAYMOND,  CORPS  OF  EN0INEBB8,  OFFI- 
CER IK  CHABOE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  SO,  1899,  WITS 
OTHBB  DOCUMENTS  BELATIIfQ  TO  THE  WOBKS. 


IMPROVBMENTS. 


L  Delaware  River,  New  Jersey  and  Penn- 
sylTania. 

1  Harbor  between  Pbiladelphia,  Penn- 
sylvania, and  Camden,  New  Jersey. 

1  Schnylkill  River,  Pennsylvania. 

4.  loe  Harbor  at  Marcus  Hook,  Pennsyl- 


5w  Conatroction  of  iron  pier  in  Delaware 

Bay,  near  Lewes,  Delaware. 
i  Delaware  Breakwater,  Delaware. 


7.  Constmotion  of  Harbor  of  Qeftage^ 

Delaware  Bay,  Delaware. 

8.  Ranoocas  River,  New  Jersey. 

9.  Alloway  Creek,  New  Jersey. 

10.  Cooper  Creek,  New  Jersey. 

11.  Mantna  Creek,  New  Jersey. 

12.  Goshen  Creek,  New  Jersey. 

13.  Removing   sanken  vessels  or  orafl 

obstracting  or  endangering  naviga- 
tion. 


United  States  Engineer  Oppiob, 

Philadelphia^  Pa.^  July  19 ^  1899. 
GsNEBAX:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
fat  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
^icfll  year  ending  Jane  30, 1899. 

Very  respeotfollyy  your  obedient  servant, 

C.  W.  Eaymond, 
Lieut  OoLj  Corps  of  Engineeru 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineerSj  U.  8.  A. 


Hi. 

MPBOVEMENT  OP  DELAWARE  RIVER,  NEW  JERSEY  AND  PENNSYLVANIA. 

• 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
(rf  the  Chief  of  Engineers  for  1896,  page  877 ;  1897,  page  1192,  and  1898, 
page  1075. 

Expenditures  during  the  past  fiscal  year  have  been  applied  to  the 
following  operations : 

L  Examinations  at  Perriwig  Bar,  Kinkora  Bar,  Einkora  Bar  Dike, 
Fhre-Hile  Bar,  Mifflin  Bar,  and  Bulkhead  Bar. 

1817 
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2.  Surveys  of  the  ohannel  from  Bristol  to  Borlington,  of  the  rock  in 
the  channel  opi>osite  Petty  Island,  and  of  the  channel  at  Greenwich 
Point,  and  below  Schooner  Ledge. 

3.  Improvement  and  survey  of  Holly  Oak  Beach. 

4.  Improvement  and  survey  of  Cherry  Island  Flats. 

5.  Improvement  and  sarvey  of  shoal  below  Christiana  Biver. 

6.  Improvement  and  survey  of  shoal  between  Pennsville  and  Balk- 
head  Bar  Dike. 

7.  Bepairing  Bulkhead  Bar  Dike. 

8.  Improvement  and  survey  of  Dan  Baker  Shoal  and  Duck  Greek 
Flats,  including  improvement  of  shoal  between  deep  water  above  Daa 
Baker  Shoal  and  deep  water  below  Pea  Patch  Island  (off  Salem  Gove). 

These  operations  will  be  described  in  the  above  order.  The  locali- 
ties referred  to  and  previous  operations  thereat  are  described  in  the 
Annual  Report  of  the  Chief  or  Engineers  for  1896,  pages  880-885:  1887. 
pages  1102-1194,  and  1898,  pages  1076-1079. 

1.  EXAMINATIONS. 

Perriwig  Bar, — A  recent  examination  shows  that  the  channel  through 
this  bar  has  a  minimum  depth  of  6  feet  at  mean  low  water. 

Kinkora  Bar. — A  recent  examination  shows  that  the  channel  through 
this  bar  has  a  minimum  depth  of  8^  feet  at  low  wat.er. 

Kinkora  Bar  Dike. — ^The  examination  was  made  to  determine  the 
extent  and  cost  of  repairs  to  the  dike  which  may  be  made  during  the 
present  season  with  funds  now  available. 

Five  Mile  Bar, — A  recent  examination  shows  that  the  channel  through 
this  bar  has  a  depth  of  26  feet  at  mean  low  water  over  its  whole  width.  ' 
This  bar  was  dredged  in  connection  with  the  improvement  of  Philadel- 
phia Harbor. 

Mifflin  Bar, — A  recent  examination  shows  that  the  channel  through 
this  bar  has  a  minimum  depth  of  26  feet  at  mean  low  water.  This  bar 
was  dredged  in  1898  and  1899  by  the  city  of  Philadelphia. 

Bulkhead  Bar. — A  recent  examination  shows  that  the  channel  through 
this  bar  has  a  minimum  depth  of  26  feet  at  mean  low  water. 

2.  SUBVBYS. 

From  Bristol  to  Burlington. — The  survey  was  made  to  determine  the 
present  condition  of  the  shoal  on  the  Pennsylvania  side  of  the  chan- 
nel between  Bristol  and  Burlington,  and  the  extent  of  the  shoal  pro- 
jecting into  the  river  at  the  foot  of  Burlington  Island. 

Bock  in  the  channel  opposite  Petty  Island. — The  survey  was  made  to 
determine  the  extent  and  volmne  of  this  rock  with  a  view  to  its  removal 
to  a  depth  of  26  feet  below  mean  low  water.  A  project  for  the  work 
was  submitted  on  June  6, 1899,  and  approved  June  14,  1899.  The 
work  of  removal  will  be  commenced  during  the  present  season  with 
funds  now  available. 

At  Greenwich  Point. — The  survey  was  made  in  July,  1898,  to  deter- 
mine the  condition  of  the  channel  after  the  completion  of  dredging 
executed  by  the  city  of  Philadelphia  in  1898. 

At  Schooner  Ledge.—'The  survey  was  made  November,  1898,  to  deter- 
mine the  condition  of  the  channel  after  the  completion  of  dredging 
executed  by  the  city  of  Philadelphia  in  1898. 
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So  improYement  of  this  shoal  had  been  made  preYions  to  Jane  30, 
18dS. 

Dniing  the  past  fiscal  year  a  hydrographic  snrYey  of  this  part  of  the 
iiYer,  extending  firom  Edgemoor  to  the  Marcus  Hook  Ice  Piers,  was 
made  for  the  pnrpose  of  determining  the  condition  of  the  channel  pre- 
Tioas  to  undertaking  its  improvement  by  dredging. 

CTnder  date  of  Jaly  22, 1898,  contract  was  entered  into  with  the  Eiver 
and  Harbor  ImproYement  Company,  of  Camden,  N.  J.,  for  dredging  a 
channel  26  feet  deep  at  mean  low  water  through  the  reach  from  Edge- 
moor  to  Marcus  Hook  as  far  as  available  funds  would  permit  after  the 
eompletion  of  dredging  through  the  shoals  at  Cherry  Island  Flats,  below 
Christiana  Biver,  and  between  Pennsville  and  Bulkhead  Bar,  provided 
fiir  in  the  same  contract.  Work  under  this  contract  was  commenced 
OD  this  reach  November  4, 1898,  and  completed  May  24, 1899;  no  work 
being  done  from  December  21, 1898,  to  April  7, 1899,  during  which  time 
operations  were  suspended  for  the  winter.  The  amount  removed  under 
the  contract  was  539,991  cubic  yards,  scow  measurement. 

The  resulting  channel  has  a  least  low- water  depth  of  26  feet  over  a 
width  of  400  feet,  with  a  length  of  12,550  feet,  and  extends  from  a  point 
opposite  the  stone  wharf  of  Messrs.  Hughes  Bros.  &  Bangs  at  Belle vue, 
to  the  Cherry  Island  Kange. 

4.  IMPBOVEMENT  AND  SUBYEY  OF  OHEBBY  ISLAND  FLATS. 

During  the  fiscal  year  ending  June  30, 1897,  the  channel  through  this 
shoal  was  improved  by  dredging  to  a  mean  low-water  depth  of  26  feet 
over  a  width  varying  from  220  to  265  feet. 

During  the  past  fiscal  year  under  the  above-mentioned  contract  with 
the  River  and  Harbor  Improvement  Company,  dredging  operations  were 
in  progress  from  August  24  to  December  21,  1898,  513,435  cubic  yards, 
8C0W  measurement,  having  been  removed  under  the  contract. 

The  resulting  channel  has  a  least  lowwator  deptl)  of  26  feet  over  a 
width  of  400  feet  and  a  length  of  9,700  feet,  and  extends  firom  the  chan- 
Dd  through  Holly  Oak  Beach  to  a  i)oint  opposite  the  outor  end  of  the 
j^ty  on  ^e  upper  side  of  Ohristiana  Eiver.  A  survey  of  the  channel 
was  made  after  the  completion  of  the  dredging. 

d.  IMPBOYBMENT  AND  SUBYEY  OF  THE  SHOAL  BELOW  OHBISTIANA 

BIYEB. 

This  shoal  was  formerly  included  in  the  shoal  at  Cherry  Island  Flats. 
During  the  fiscal  year  ending  June  30, 1897,  the  channel  through  this 
shoal  was  improved  by  dredging  to  a  mean  low- water  depth  of  26  feet 
over  a  width  varying  from  220  to  265  feet. 

During  the  past  fiscal  year,  under  the  above-mentioned  contract  with 
the  River  and  Harbor  Improvement  Company,  dredging  operations  were 
m  progress  from  August  16  to  November  21, 1898, 129,127  cubic  yards, 
scow  measurement,  having  been  removed  under  the  contract. 

The  resulting  channel  has  a  least  low- water  depth  of  26  feet  over  a 
width  of  400  feet,  and  extends  from  a  point  opposite  the  outor  end  of 
the  jetty  on  the  upper  side  of  Christiana  Eiver,  a  length  of  3,700  feet 
downstream  to  deep  wator. 

A  survey  of  the  channel  was  made  after  the  completion  of  the 
dredging. 
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6.  dfproybmbnt  and  suryey  of  shoal  between  pennsyillb  and 

bx7le:head  bar. 

Ko  improvement  of  this  shoal  had  been  made  previous  to  June  30, 
1898. 

During  the  past  fiscal  year,  under  the  above-mentioned  contract  with 
the  Kiver  and  Harbor  Improvement  Company,  dredging  operations  were 
in  progress  from  July  19  to  September  27, 1898,  253,581  cnbic  yards, 
scow  measurement,  having  been  removed  under  the  contract. 

The  resulting  channel  has  a  least  low- water  depth  of  26  feet  over  a 
width  of  400  feet  and  length  of  6,320  feet,  and  extends  in  two  reaches 
from  a  point  opposite  the  upper  end  of  New  Castle  downstream  to  the 
existing  channel  through  Bulkhead  Bar. 

The  total  amount  dredged  under  the  contract  with  the  Eiverand 
Harbor  Improvement  Company  at  the  four  localities  mentioned  above 
was  1,436,134  cubic  yards,  and  the  total  length  of  channel  improved 
was  32,270  feet.  The  total  cost  of  the  work,  including  inspection  and 
superintendence,  was  $112,438.06. 

7.  BBPAIBINa  BULKHEAD  BAB  DIKE. 

During  the  past  fiscal  year,  under  an  informal  agr.eement  with  the  Del- 
aware Construction  Company,  of  Wilmington,  Del.,  entered  into  October 
4, 1898, 1,032  tons  of  stone  were  used  for  raising  the  original  filling  of 
the  dike  where  depressions  existed  to  about  the  level  of  tbe  top  of 
the  upper  wale,  and  1,425  tons  of  stone  were  used  in  rebuilding  12 
existing  buttresses  to  a  height  equal  to  that  of  the  top  of  tbe  dike 
and  in  constructing  one  new  buttress.  The  work  was  completcKi 
December  1,  1898.  The  cost  of  the  work,  including  inspection  and 
superintendence,  was  $3,200. 

8.  IMPROVEMENT  AND  SUBVBY  OF  DAN  BAKEB  SHOAL  AND  DUCK 

OBEBK  FLATS. 

Under  date  of  'February  26, 1897,  contract  was  entered  into  with  the 
Morris  &  Cumings  Dredging  Company,  of  New  York,  for  dredging  a 
channel  with  a  least  depth  of  26  feet  at  mean  low  water  and  a  least 
width  of  600  feet  from  deep  water  at  the  head  of  the  bay  to  deep  water 
above  Dan  Baker  Shoal,  the  quantity  of  material  to  be  removed  during 
the  current  season  being  about  3,000,000  cubic  yards,  scow  measure- 
ment. Work  under  this  contract  was  commenced  on  April  2, 1897,  and 
at  the  close  of  the  fiscal  year  ending  Jane  30, 1897, 756,316  cubic  yards, 
scow  measurement<,  had  been  removed.  Under  date  of  June  18, 1897, 
this  contract  was  modified  by  authority  of  the  Chief  of  Engineers, 
dated  June  4, 1897,  so  as  to  provide  for  the  formation  of  a  channel  600 
feet  wide  and  26  feet  deep  at  mean  low  water  from  deep  water  above 
Dan  Baker  Shoal  to  deep  water  below  Pea  Patch  Island  by  the  removal 
of  about  300,000  cubic  yards  of  material,  scow  measurement,  the  work 
to  be  done  at  the  same  price,  and  completed  on  or  before  June  30, 1898. 

During  the  fiscal  year  ending  June  30, 1898,  work  was  in  progress 
under  the  above-mentioned  contract  until  December  23, 1897,  when  it 
was  suspended  for  the  winter  season.  Operations  were  resumed  March 
21, 1898,  and  were  still  in  progress  on  June  30, 1898,  a  total  of  3,069,334 
cubic  yards,  scow  measurement,  having  been  removed,  making  a  total 
to  that  date  of  3,825,6.~)0  cubic  yards,  scow  measurement. 

Under  date  of  December  11, 1897,  by  the  authority  of  the  Chief  of 
Engineers,  the  amount  to  be  expended  under  the  contract  was  increased 
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from  tdOOfOOO  to  1340,000,  and  on  March  28, 1808,  the  project  was  ftir- 
ther  modified  to  provide  for  a  channel  400  feet  wide  and  26  feet  deep  at 
mean  low  water  from  deep  water  above  Dan  Baker  Shoal  to  deep  water 
below  Pea  Patch  Island,  at  an  additional  estimated  cost  of  $45,000,  the 
work  to  be  done  at  the  same  price  and  completed  on  or  before  Septem- 
ber 30,  1808. 

Daring  the  past  fiscal  year  operations  were  in  progress  under  the 
above-mentioned  contract  nntil  August  10,  1898,  when  the  contract 
was  completed,  116,936  cubic  yards,  scow  measurement,  having  been 
rmnoved,  making  a  total  number  of  3,942,586  cubic  yards  dredged 
under  the  contract. 

As  a  result  of  the  work  done  a  channel  of  about  400  feet  width  and 
26  feet  depth,  with  a  length  of  16,000  feet,  was  formed  through  the  shoal 
at  Duck  Greek  Flats;  a  channel  of  corresponding  depth,  with  a  width 
varying  from  300  to  500  feet  and  length  of  23,000  feet,  was  formed 
through  Dan  Baker  Shoal,  and  a  channel  of  the  same  depth  and  400 
feet  width,  with  a  length  of  7,750  feet,  was  formed  through  the  shoal 
between  deep  water  above  Dan  Baker  Shoal  and  deep  water  below  Pea 
Patch  Island  (off  Salem  Gove). 

A  survey  was  made  of  the  aredged  channels  at  Off  Salem  Gove  and 
at  Dan  Baker  Sboal  in  July  and  August,  1898.  The  dredged  cut  at 
Ban  Baker  Shoal  was  found  at  that  time  to  have  shoaled  over  about 
6,000  feet  of  its  length  to  its  original  depth  of  about  19  to  20  feet  at 
mean  low  water.  The  total  cost  of  the  work,  including  inspection  and 
raperintendence,  was  1365,836.54. 

MISOELLANBOUS. 

Tip  to  June  30, 1899,  under  authorities  granted  by  the  Secretary  of 
War,  the  city  of  Philadelphia  has  removed  27,050  cubic  yards  of  rock 
aod  other  material  from  Schooner  Ledge.  The  work  was  completed 
on  June  19, 1899.  The  blasting  and  excavating  have  been  carried  to 
meh  depths  and  over  such  areas  as  to  secure  a  channel  600  feet  wide^ 
vith  a  depth  of  26  feet  through  the  former  rock  obstructions. 

In  addition  to  the  above  work,  1,667,246  cubic  yards  of  material, 
aeow  measurement,  have  been  dredged  from  the  channel  of  the  river 
it  Greenwich  Point,  MifOin  Bar,  and  below  the  rock  at  Schooner  Ledge. 
Tbe  channels  were  dredged  to  a  least  depth  of  26  feet  at  mean  low 
water.  Tbe  work  done  was  the  removal  of  the  middle  ground  at 
Greenwich  Point,  the  formation  of  a  channel  600  feet  wide  through 
Mifllin  Bar,  and  the  formation  of  a  similar  channel  200  feet  in  width 
below  Schooner  Ledge. 

Detailed  information  with  reference  to  this  subject  is  given  in  a  letter 
dAted  June  22,  1899,  from  Mr.  Theodore  G.  Knauff,  secretary  of  the 
Board  of  Harbor  Gommissioners,  city  of  Philadelpha,  which  he  has 
kindly  prepared  at  my  request.  This  letter  and  its  accompanying 
pftl)er8  are  appended  hereto. 

During  the  fiscal  year  ending  June  30,  1898,  a  survey  of  the  river, 
nuule  in  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
^one  3, 1896,  was  completed  from  Philadelphia  to  deep  water  in  the  bay, 
and  a  project  for  further  improvement  submitted  January  5, 1898. 

The  project  provides  for  the  formation  by  dredging  and  rock  removal 
St  Schooner  Ledge,  of  a  channel  600  feet  wide  and  30  feet  deep  at  mean 
kw  water  along  the  axis  of  the  main  ship  channel  from  a  point  opposite 
Chiistian  street,  Philadelphia,  to  deep  water  in  the  bay,  and  for  rock 
removal  at  Petty  Island.    The  total  cost  of  the  work  is  estimated  at 
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15.935,000,  on  the  basis  of  its  execution  onder  a  continuous  contract 
within  six  years  after  commencement. 

The  liver  and  harbor  act  of  March  3, 1899,  provided  for  continuing 
the  improvement  of  this  river  as  follows: 

ImproTing  Dehiware  River  from  Trenton  to  its  month,  Pennsylvania  and  New 
Jersey:  Continuing  improvement,  three  hundred  thousand  dolhus,  of  which  the 
Secretary  of  War  may  use  so  much  as  may,  in  his  opinion,  be  reouired  between 
Trenton  and  Christian  street  in  Philadelphia,  and  the  balance  shall  t>e  available  for 
obtaining  a  channel  six  hundred  feet  wide  and  thirty  feet  deep  from  said  Christian 
street  to  deep  water  in  Delaware  Bay,  in  accordance  with  the  report  printed  in 
House  Document  number  two  hundred  and  nineteen,  Fifty-fifbh  Congress,  second 
session,  or  such  modified  project  as  shall  hereafter  be  recommended  by  a  board  of 
engineers  and  approved  by  the  Secretary  of  War:  Provided,  That  the  total  cost  of 
the  work  shall  not  be  increased  thereby :  And  provided  further,  That  the  Secretary 
of  War  may  enter  into  contract  or  contracts  for  such  materials  and  work  as  may  be 
required  for  prosecuting  such  improvement,  not  to  exceed  in  the  aggregate  five 
hundred  thousand  dollars,  to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law.  The  Secretary  of  War  is  hereby  authorized  to  appoint  a  board  of 
three  engineers  to  make  a  fhrther  examination  of  the  project  and  report  such  modi- 
fication of  the  same  as  may  be  deemed  desirable,  with  an  estimate  of  the  cost,  the 
expense  of  such  examination  to  be  paid  from  the  appropriation  herein  made. 

A  board  of  ofScers  of  the  Oorps  of  Engineers  was  constituted  by 
Special  Orders,  No.  16,  Headquarters,  Corps  of  Engineers,  United 
States  Army,  dated  March  20^  18d9,  to  consider  and  report  on  the  pro- 
ject for  obtaining  a  channel  600  feet  wide  and  30  feet  deep,  from 
Ohristian  street,  Philadelphia,  to  deep  water  in  Delaware  Bay,  in 
accordance  with  the  above  provision  of  the  river  and  harbor  act  of 
March  3,  1809.  The  board  held  its  first  meeting  in  Philadelphia  on 
April  10, 1899,  and  after  making  an  examination  of  the  river,  directed 
that  a  farther  survey  be  made  of  that  portion  of  the  channel  between 
deep  water  above  Dan  Baker  Shoal  and  deep  water  in  Delaware  Bay. 
This  survey  is  now  in  progress  and  will  probably  be  completed  in  July, 
after  which  the  board  will  hold  another  meeting  and  prepare  its  final 
report. 

A  project  for  the  expenditure  of  $126,000  of  the  above  appropriation 
to  be  used  for  removing  rock  from  the  channel  of  the  river  opposite 
Petty  Island  (above  Ohristian  street,  Philadelphia)  was  submitted  on 
June  6, 1899,  and  approved  June  14, 1899. 

No  estimate  of  the  cost  of  completing  the  improvement  of  this  river 
can  be  submitted  until  the  board  of  engineers  above  referred  to  has 
made  its  final  report. 

The  Delaware  River  is  tributary  to  the  foUowing  collection  districts :  Trenton, 
Philadelphia,  Wilmington,  and  Bridgeton. 

The  amoant  of  revenne  collected  in  these  districts  during  the  year  ending  Decern* 
her  81, 1898,  was  $19,818,782.75. 

Money  statement. 

Jnlyl,  1898,  balance  nnexpended $203,540.19 

Amoant  appropriated  by  nver  and  harbor  act  approved  March  3, 1899.      300, 000. 00 

503, 540. 19 
June  80,  1899,  amoant  expended  daring  fiscal  year 186,265.36 

Jnlyl,  1899,  balance  nnexpended 317,274.83 

Jnlyl,  1899,  outstanding  liabilities 1,726.50 

Jnly  1, 1899,  balance  available 315,548.83 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1901,  shonld  a  project  for  a  30-foot  channel  be  adopted 1, 000, 000. 00 

Snbmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sondry  civil  act  of  June  4, 1897. 
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AppropriatioM, 


A«lof— 


Jiil74,1836 $16,000 

June  10, 1873 10,000 

March  3, 1873 115,000 

June  23, 1874 60,000 

ICanshS,  1875 30,000 

AugUBk  14,1876 40,000 

Jnne  18,1878 110,000 

Marob3,1879 201,000 

Jane  14, 1880 235,000 

March  3, 1881 250,000 

August  2, 1882 286,000 


Act  of— 


July6,1884 $200,000 

August  5, 1886 210,000 

August  11,18^ 250,000 

September  19, 1890 240,000 

July  13, 1892 50,000 

August  18, 1894 170,000 

June3,1896 500,000 

March  3, 1899 '...  300,000 

Total 3,272,000 


Total  amount  appropriated  on  present  project  to  June  30, 1899 $1, 917, 000 

Expenditures, 

Total  to  June  30, 1899 $2,954,725.17 

Total  on  present  project  to  June  30, 1899 1,599,725.17 


Aktrnet  (^propoedUfor  dredgimg  oatweea  Bulkhead  Bar  and  Mar  cm  Hook  lee  Piers  f  Dela- 
9ere  Bwer^  opened  July  5, 189Sy  by  Lieut,  Col.  C.  W,  Baymond,  Corps  of  Bngineers, 

[Approximate  qiumtity  of  material  to  be  removed,  1,060,000  cubio  yards.] 


Kame  and  address  of  bidder. 


Amoimtk 


P.Sanford  Boss, Inc.,  Jers^  City,K.  J 

Atlss  Dredging  Co.,  Wilmington,  Del 

American  Dredging  Co.,  Philadelphia,  Pa 

International  ContraotinK  Co.,  Synunue,  N.  T 

River  and  Harbor  Improvement  Co.,  Camden,  K.  J 

Baltimore  Dredging  Co.,  Baltimore,  Md 

Morris  A  Comings  Dredging  Co.,  New  York,  N.  Y. 

Virginia  Dredging  Co.,  raohmond,  V a 

FruikH.BTainaid,  New  York,  K.Y 


$100,800.00 
106,000.00 
77,700.00 
128,876.00 
72,187.50 
106,000.00 
94,600.00 
89,146.00 
99.760.00 


Contract  (dated  July  28^  1898)  entered  into  with  the  Biver  and  Harbor  Improve- 
B»at  Company. 


There  were  no  contracts  in  force  at  the  close  of  the  fiscal  year  ending  June  30, 1899, 
pertaining  to  this  work. 


OOMMSROIAI.  STATISTICS. 


The  following  statement  ooncemingrthe  foreign  commerce  of  the  Delaware  River, 
^  the  years  ending  December  31,  1^7  and  18^,  are  compiled  from  reports  of  the 
^rd  of  Trade,  the  CommerciiJ  Exchange,  and  the  Maritime  Exchange  of  the  city 
ofPhihidelphia: 


Artiolea. 


itphalt  and  asphalt  blocks. 
BWtp 

S:::::::::::::::::::::: 

^tar,sod  pitch  of..... 

Maud  corkwood 

S^  and  cotton  fAbrloa. 
InciaBd  ehamicala 


1897. 


1898. 


Tons. 

Tons, 

12,508 

8,471 

12,337 

11,610 

37,796 

27,085 

22,546 

34.386 

10,198 

16,163 

130 

637 

1,864 

1.282 

962 

646 

2,849 

2,277 

80,810 

72,806 

Articles. 


DfPOBTS. 

Earthenware,  china  and 
stoneware 

Fertilisers 

Fmits 

Glass, and  manufactures  of.. 

Glue  and  Kluestock 

Grooeries  and  provisions .... 

Hair,  and  manufactures  of. . . 

Hemp,  Jute,  flax,  snd  their 
fabrics 


1897. 


Tons. 

172 
9,327 
9,716 

928 

497 
6,660 

961 

20,609 


1808. 


Tens, 

174 
10.492 
9,707 

882 
1,094 
4,794 

511 

106,800 
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ArtidM. 


1887. 


Artlolet. 


1887. 


DIPOBTB— 00ntilU16d« 


Hides  and  skins 

Iron,mADofkotures  of 

Iron,  ore 

jTODiPlg • 

IrOD,  SOTAp , 

Lestlier,  and  manofkotores 
of 

Live  stock  and  fowls 

Mineral  water 

Molasses 

OU 

Ores,  metals,  and  mannfao- 
tores  of. , 

Plants  and  seed 

Plaster  of  paris 


far.: 


Silk,  and  manufactures  of . . 
Stone,  and  manufactures  of. 

Sugar 

Sulphur,  erode 


Sulphur,  ore. 

Tin..... 

Tobaooo 

"Wines  and  liquors 

Wood  pulp,  paper,  and  man- 
ufactures of 

Wood,  and  manufactures  of. 

Wool  and  wool  fabrics 

Hisoellaneons 


Torn, 
4,781 
8,407 

104,814 

8,086 

256 


Total. 


1,182,807 


Beef,  pork,  and  products . 
Bricks  . 


88,711 


Bran,  middlings,  and  mUl 

Cars  and  looomotiVes 

Oosl 


2,166 
402,184 


Ton§, 
6,760 
7,060 

112,608 

6,044 

164 


106 

102 

66 

117 

1,037 

830 

877 

6,602 

1.024 

1,635 

128,560 

1,110 

1,280 

2,747 

17,806 

17, 616 

878 

1,188 

14.207 

10,882 

121 

106 

8.418 

2,088 

452,726 

864,031 

6,631 

6.056 

68,628 

46,341 

12,842 

17.640 

218 

144 

1,808 

1,012 

10,870 

10,807 

4,470 

2,702 

16,878 

6,103 

2,637 

6,000 

040,097 


65,210 
806 

6,860 

7,488 

402,408 


BXPOi!XB--continued. 


Com  and  com  meal. 

Cotton  and  ootton  fabrics  ... 

Drugs  and  chemicals 

FertiUaers 

Floor 

Pruit 

Qluooee 

Glue  and  glue  stock 

Groceries  and  provisions  — 
Gunpowder  and  explosives. . 

Hay 

Hides,  leather,  and  manufafO- 

tuxesof 

Iron,  msnofM^tored 

Iron,  ore... ••■••••.•......... 

}«w*pi« 

Iron,  scrap 

Livestock , 

Metals,  other,  and   mano' 

fkotuTSsof 

Molasses 

Oats  and  oatmeal 

OUcake 

Oils,  lubricating 

OUs,  other 

Paraffin 

Petroleum,  erode  and  refined . 

Residium 

Bye 

Seeds 

Soap,  tallow,  and  grease 

Stone,  manufactured ...  ^ ... . 

Tobaooo 

Wheat 

Wines  and  liquors 

Wood  pulp,  paper,  and  man- 

ufiMturesof 

Wood,  and  manufactures  of . 
Miscellaneous 


Ton§. 

705,868 

4,450 

8,»50 

671 

86,400 


0,897 
57 

8,677 
426 
746 

021 
18,080 


8,886 
2,161 
6,676 

478 
18,788 
40,008 
82,802 
82,044 

186 

18,358 

000,706 


610 
4,680 


6,666 

144,048 
10 


27,706 
4,044 


841,148 

8,610 

4,577 

852 

171,128 

878 

11,  818 

80 

8,829 

378 

2,280 


18,066 
898 

2,088 
100 

4,580 

8,939 
12,488 
95,281 
48,848 
48,801 
8,080 
18,882 
878,488 
24,688 
40,894 

81289 

8,572 

2,381 

100, 818 

22 

1.818 

27,206 

7,485 


Total 2,600,062 


3,018,976 


FMHm§0r%  arriving  firam  and  departing  far  foreign  eauniriee. 


▲xriving... 
Departing  . 

Total 


16,707 


OmpartMoe  etaiement  of  tone  and  values  of  msporUj  importe,  and  revenue  oolleoted. 


Tear. 

Bxports. 

Imports. 

BevemiM. 

Tons. 

Yaloe. 

Tons. 

Value. 

1802 

2,850.156 
1,818,207 
1,861,578 
1,738,018 
1,875.081 
2,509.052 
8,018,076 

$60,274,024 
43,416.055' 
87,441,000 
86.745,110 
42, 481, 100 
61,760,616 
60,802,047 

1,420,686 
1,164.814 
1,164,672 
1,856,456 
1,151,722 
1,182,807 
•48,097 

$68,277,781 
58,870.186 
61,553,704 
47,271,486 
80,807,278 
27,021,738 
28.086.746 

$10, 886. 475 

1888 

0,880  284 

1894 

8,456,188 
13.628.088 
12.687,803 
14.057,074 
10.818.783 

1906                                           r 

1806 

1807 

1806  ..... ■ 
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FcT^gn  mtr^fkOM  and  eUarancw. 


Entered  from  foreign  perls. 

Cleared  for  foreign  ports. 

tWi 

Clam^ 

Withesrgoee. 

InbsUsst. 

Witheargoes. 

In  ballast. 

Num. 
ber. 

Tons. 

Nam. 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Num. 
ber. 

Tons. 

Norn, 
ber. 

Tons. 

Aaerictti   ste*m  ves- 
•eli 

e 

84 

487 

06 

7,680 

48.477 

760,501 

107.634 

8 

1 

406 

61 

1,546 

506 

7»,666 

71,106 

8 

03 

776 

152 

1,146 

62,461 

1,406.470 

186,008 

6 

8.012 

18 

178 

1,(170 

303 

18,808 

06,584 

2,039,704 

368,046 

Ancriean  sftU  t^moIs.. 

feteigB  Bteam  TOMels . 
Foreign  mJI  Teasels 

68 
4 

34.067 
2,413 

TMsl 

m 

028.201 

460 

802,014 

1,023 

1,646,060 

68 

44,402  2,160 

3, 422.  on 

The  following  Bt4it«ment  ooDceminff  the  domestio  and  coastwise  oommerce  of  the 
Delaware  River  for  the  years  endiDe  December  31, 1897  and  1898,  has  been  compiled 
from  returns  made  to  this  office  by  shippers,  consignees,  and  carriers : 


Ardidee. 


1887. 


Tons. 


Valne. 


1S08. 


Tons. 


Value. 


Briek  and  terra  ootta. 
Oment  and  plaster . .. 


Goal 

Cotton 

Fotilllsers 

Gfun. ............... 

?»T 

let 

iToa,  mamJCac  tared. 

Iron,  pig 

b«a.  scrap 


Oyttm  and  flah 

Fttraleam  and  prodncta . 

^ndnee  and  fruit 

KiOroadtles 

Siad.. 


abaBs,lmildlng  . 
Stone,  paving... 


Vood,eerd. 


12,828 

27,190 

125,186 

1,282,650 

8,227 

64,534 

25,706 

10.006 

204,187 

116, 626 

160.060 

2,706 

760, 218 

22.017 

10,400 

62.826 

268,407 

1,056,078 

27,217 

70,228 


$40,182 

108,754 

2,268,824 

8,825,086 

085,755 

874,502 

751, 775 

58,608 

514,266 

8,442,602 

1,606,050 

24,586 

4,722,070 

777,842 

108,010 

1,082,805 

1,334,578 

630,187 

285,027 

120,716 


86.086 
81,408 

185,078 

000,280 
4,847 
68,243 
10,108 
14,326 

831, 010 
27,016 

803,858 
5.483 

857.610 
20,700 
74,581 
20,488 

145,402 

1,083,083 

48,806 

160,827 


1167,805 

181,013 

3,017.085 

2,645,257 

437,444 

1,063.455 

427,774 

83,486 

644.  P70 

1,420,480 

8,371,506 

53.126 

4,725,028 

741, 470 

857, 416 

540.758 

588,347 

681,716 

226.482 

525, 502 


Total. 


Brick 

Oouotandpiaator. 

Chtmicali 

Ood 

Cotton 

JWBmw 

Qnin 

?V 


^•n,  immnfantared. 

I^Plg 

|nn.icrap 

&»«bsr..': 

Jmhiw 

^liters  and  flsh 

J«|n>temn 

fWHhioe , 

Band 

SfMie,  building 

Jooioofd.... 

iQaeeUanMus 


TMd. 


76,701 
1,455,875 


807,068 
048,487.520 


5,800.714 


8,172 


267,860,075 


51,470 


28,402 

5,873.680 

12,062 

59,797 

8,786 

1,000 

300 

159,682 

20,008 


2,280,868 

17, 668, 281 

1,734.060 

1,206,723 

182,780 

6,000 

600 

8,075,530 

820,848 


45,020 
186,603 


260,705 
161,046 


450,746 

375 

15.604 

176,542 


8, 387, 714 

37,500 

15,411 

262,413 


1.842,158 
8,850,015 


244,002,780 
280,474,567 


84,246 
1,806,362 


5,600,546 


7,720 

5,800 

08,268 

5.188,750 

8,631 
71,785 

6,871 


680 

144,231 

20,040 

1,000 

87,640 

180,388 

154,450 

150, 771 

80,780 

131, 176 

417,154 

1,350 

1,208,120 

8,868,500 


111,567 
818, 6»,  088 


841,143,860 


87.800 
85,000 
2,816,005 
15.281,522 
1,083.660 
1.809,881 
99,856 


1,160 

8,798,512 

828,040 

10,000 

284,262 

177,168 

1, 152, 525 

2,878,964 

767,600 

113, 781 

492,242 

5,050 

290,225,220 

810,847,740 
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Pas$engerB  arriving  at  and  depwr^ng  frttm  Pkiladelphia. 


1897. 


1808. 


Arrtving  .. 
Departing  . 

Total 


1,096,500 
1,112,588 


2,211.187 


1,172,025 
1,775,125 


8,547,150 


Domwiie  and  ooa$twi$e  arrivals  and  departures  in  cargo. 


CIam. 


1887. 


Arrivals. 


Depar- 
ture*. 


ArriTaU.    ?«P^ 
iures. 


Steamera 

Sailing  veasela 

Canal  Doats  and  bargee. 
Bafts 


a  18. 884 

4,773 

24,334 

10 


A 18, 422 

5,712 

25,028 

182 


a28,420 

4,834 

e30.060 


TMal. 


42,400 


44,344 


58,706 


a24,0U 

638,480 

d28,744 

670 


00,058 


•Bxolading  tugboats  and  ferryboats, 
dlnolnding  81,570  oyster  boats. 


tflnolading  11,058  railroad  lighters, 
dinolading  10,048  raUroad  lighters. 


SUHHART. 
IMght  movement. 


1807. 

1808. 

Tont. 

Yalne. 

Tons. 

Value. 

Foreign: 

1,182,807 
2,500,062 

6.800,714 
8,350.015 

$27,021,788 
61.780,616 

287,860,075 
280.474,557 

040,097 
8,018,875 

6,690,546 
8,858.500 

$37,516,707 
60,892.047 

841.148,860 
810.847.740 

Departing 

Domestio: 

Arrfving  -r - - 

Denartinff ......    .., „,,,.-,,, , 

Total 

18,028,488 

627,518.086 

18,521,118 

757.000.882 

Vessel  movement. 


1807. 


Steam  yessels,  foreign  trade,  arriving 

Sailing  Tessels,  foreign  trade,  arriving 

Steam  vessels,  foreign  trade,  departing 

Sailing  vessels,  forugn  trade,  departing 

Steam  vessels,  domestic  trade,  arriving 

Sailing  vessels,  domestio  trade,  arriving 

Canal  Doats  and  barges,  domestio  trade,  arriving . 

Bafts,  domestio  trade,  arriving 

Steam  vessels,  domestio  trade,  departing 

Sailing  vessels,  domestio  trade,  departing 

Canal  Doats  and  barges,  domestio  trade,  departing 
Bafts,  domestic  trade,  departing 

Total 


702 

280 

750 

288 

18,301 

4,778 

24,834 

10 

18,422 

5.712 

25,088 

182 


88,028 


8S1 

282 

887 

240 

28,420 

4.884 

80,060 

683 

24,044 

8^480 

20,744 

670 


161,021 
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tXTTKR  FKOM  MB.  THSO.  C.  KNAUFF,  8BCRSTABT  OF  THV  BOARD  OF  HARBOR 
OOMMIS8IOKERS  FOR  THS  OITT  OF  PHILADRLPHIA,  PA.,  WITH  RBFBRENCS  TO  THR 
PROGRSSS  MADR  BT  THX  CITY  OF  PHILADRLPHIA  IN  THR  WORK  OF  IMPROVING 
DRLAWARB  RIVER,  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1899,  WITH  ONE 
1NCL05URE. 

Board  of  Harbor  CoMlmssiONERS  for  the  Citt  of  Philadelphia, 

Philadelphia,  Pa.,  June  2S,  1899. 

Sir  :  I  be^  to  acknowledge  the  receipt  of  ^our  communication  under  date  of  May  3, 
1889,  in  which  you  ask  to  be  furnished  with  a  concise  statement  of  what  has  been 
accomplished  by  the  city  of  Philadelphia  since  June  30,  1898,  in  the  improvement 
ef  the  i>elaware  and  Schuylkill  rivers  and  the  harbor  of  Philadelphia. 

Under  the  head  of  the  improvement  of  the  Delaware  River,  I  would  report  that 
w«rk  baa  been  continued  under  contract  No.  1,  mentioned  in  last  year's  report  for 
work  at  Schooner  Ledge.  At  this  point  overlying  materials  and  additional  loose 
mterial  at  shoal  spots  in  the  channel,  other  than  loose  rock,  have  been  removed 
pievioua  to  blasting  the  ledge  rock.  To  date  112,815  cubic  yards  of  this  material, 
sww  measurement,  nave  been  removed. 

Of  solid  rock,  blasted  and  dredged,  14,950  cubic  yards  have  been  removed  to  date 
friB  Schooner  Ledge  main  rock  and  10,200  cubic  yards  from  Illinois  rock,  place 
■eaaurement. 

Thia  work  has  been  so  done  as  to  give  a  channel  of  26  feet  clear  depth  at  mean  low 
vater  with  a  width  of  600  feet. 

This  work  has  been  reported  by  the  contractor  as  completed.  The  final  examina- 
tions are  now  beins^  made,  which  show  but  few  variations  above  the  required  depth 
•€  26  feet  at  mean  low  water.  Before  the  end  of  the  current  month  these  will,  in  all 
probability,  be  removed. 

Under  contract  No.  5,  which  was  for  the  removal  of  the  upper  part  of  Schooner 
ledge  main  rock  not  covered  by  contract  No.  1, 1^^900  cubic  yards  of  rook  were  removed, 
firing  a  depth  of  26  feet  at  mean  low  water.  The  final  payment  under  the  contract 
us  been  made  and  it  has  secured  a  clear  depth  of  26  feet  at  mean  low  water. 

Contract  No.  6  was  for  the  removal  of  what  is  known  as  the  middle  ground  opposite 
Gfeenwieh  Point,  dredging  across  Fort  Mifflin  Bar,  and  the  removal  of  shoals  along 
SdioOTier  Ledge  ran^e.  Tne  work  under  this  contract  has  all  been  completed  and 
)am  resulted  in  the  formation  of  a  channel  at  all  these  points  of  various  widths  and 
•f 26  feet  depth  at  mean  low  water. 

For  the  statement  of  the  details  of  these  contracts,  and  of  the  work  done  under 
thfin,  I  am  indebted  to  Mr.  George  S.  Webster,  chief  engineer  and  surveyor  of  the  cit^ 
tf  Philadelphia,  a  copy  of  whose  communication,  marked  <'A,"  is  herewith  inclosed. 
Tours,  truly, 

Thbo.  C.  Knauff,  Seoretary. 

lieat.  CoL  C.  W.  Raymond, 

Carps  of  Engineere. 


inclosure  a. 

Departmeitt  of  Public  Works,  Bureau  of  Surveys, 

Philadelphia,  Pa.,  June  7, 1899. 

DiAR  Sir:  Referring  to  your  letter  requesting  a  statement  of  the  progress  of  the 
vwk  being  carried  on  by  the  city  of  Philadelphia  upon  the  improvement  of  the 
ikuinel  of  the  Delaware  River,  I  have  to  state  that  the  following  contracts  have 
teen  in  force  and  under  execution  during  the  year  ending  June  1,  1899 : 

Contract  No.  1. — Consists  of  the  removal  of  ledge  rock  and  overlying  material  at 
Sebooner  Ledge,  opposite  Chester,  Pa.  Appropriation,  December  28,  1894 ;  con- 
tactor, the  Philadelphia  Public  Works  Company;  date  of  contract,  December  10, 
1885;  limit  of  contract,  $175,000.  Contract  supplemented  March  22,  1897,  by  an 
additional  appropriation  of  $125,000  by  authority  of  ordinance  of  councils,  making 
^total  limit  $300,000. 

In  addition  to  the  overlying  materials  removed,  before  beginning  the  operation  of 
blasting  the  ledge  rock^  additional  loose  material  other  than  rock  has  been  removed 
ftom  shoal  spots  within  the  channel  lines,  making  an  aggregate  of  112,815  cubic 
yuds,  scow  measurement,  removed  to  date. 

The  work  of  blasting  and  dredging  the  rock  and  depositing  the  excavated  mate- 
nalg  back  of  Chester  Sland  has  been  in  progress. 

About  10,200  «3ubic  yards  have  been  removed  from  Illinois  rock,  and  f^m  Schooner 
Ledge  main  rock  14,960  cubic  yards  of  rock,  place  measurement,  have  been  removed 
to  date. 
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The  blasting  and  ezoavatinff  have  been  carried  to  snob  depths  and  over  sncb  areas 
so  as  to  obtain  a  channel  600  Teet  wide  with  a  dear  depth  of  26  feet  at  mean  low 
water. 

The  work  npbn  this  contract  was  reported  completed  by  the  contractor  on  May  23, 
1899. 

Final  sweepings  and  examinations  for  a  bottom  of  at  least  26  feet  below  mean  low 
water  are  now  in  progress  and  indicate  but  a  few  points  above  the  required  depth, 
and  these  will  probably  all  be  removed  before  the  end  of  the  oarrent  month. 

Contract  No,  5.— -This  consisted  of  the  removal  of  the  upper  portion  of  Schooner 
Ledge  main  rock  not  covered  by  contract  No.  1. 

Work  was  authorized  April  13,  1896;  contractor,  H.  T.  Danbar  &  Co.;  date  of 
contract,  June  3,  1897;  amount  of  contract,  $28,(K)0. 

There  was  removed  a  total  of  1,900  cubic  yards  of  rock  at  a  cost  of  $26,600.  Final 
pimnent  was  made  on  December  28,  1898. 

The  work  of  blasting  and  excavating  of  rook  under  this  contract  has  been  carried 
to  such  depths  as  to  obtain  a  clear  depth  of  26  feet  at  mean,  low  water. 

Contract  No.  6, — This  work  consisted,  6r8t,  of  removing  what  is  known  aa  the 
middle  ground  in  the  Delaware  River,  oppbsite  Greenwich  Point  coal  wharves,  extend- 
ing between  the  prolongation  of  Avenue  38  south  and  the  prolongation  of  Morris 
street  or  southern  limit  of  the  Philadelphia  Harbor  improvement;  second,  dredging 
a  channel  across  Fort  Mifflin  Bar;  third,  the  removal  of  shoals  along  Schooner  Ledge 
Range. 

Work  authorized  April  13, 1896.  Contractor,  American  Dredging  Company.  Date 
of  contract,  June  3,  1897.  Amount  of  contract,  $315,000.  There  were  removed  from 
Greenwich  Point  1,013,674  cubic  yards,  from  Fort  Mifflin  Bar  411,814  cubic  yards,  fit>m 
Schooner  Ledge  Range  241,758  cubic  yards,  making  a  total  of  1,667,246  cubic  yards, 
all  of  which  was  deposited  beyond  high- water  mark  on  Mud  Island,  on  the  west  bank 
of  t^e  Schuylkill  River,  opposite  League  Island.  The  work  upon  this  contract  was 
completed  on  September  15, 1899,  and  final  estimate  of  $314,692.68  paid  on  November 

The  work  under  this  contract  resulted :  First,  at  Greenwich  Point,  in  the  forma- 
tion of  a  channel  26  feet  deep  at  mean  low  water,  from  950  to  1,050  feet  in  width, 
and  extending  southwardly  from  Morris  street  1.9  miles;  second,  on  Fort  Mifflin 
Bar,  in  the  formation  of  a  channel  through  the  bar,  26  feet  deep  at  mean  low  water, 
600  feet  wide,  and  1.3  miles  in  length ;  third,  along  Schooner  Ledge  Range,  in  the 
formation  of  a  channel  26  feet  deep  at  mean  low  water,  200  feet  wide,  and  extending 
from  the  rock  area  at  Schooner  Ledge  to  the  lower  ice  piers  at  Marcus  Hook,  a  dis- 
tance of  1.8  miles. 


Date. 

Amonnt. 

Dec.  28,1804 

AHotmeiit  for  rwnorlDg  impodiments  to  navigatloD  ........................ 

$185,000 
500  000 

Apr.  18,1896 

Improving  channel  of  Delaware  River  (1oan)r. 

Total 

685,000 

Tours  truly, ' 

G.  S.  Webster,  Chkf  Engi\ 
Mr.  Theo.  C.  Knaupp, 

Secretary  Board  of  Harbor  CommiaBionere, 


H   2. 

IMPROVEMENT  OF  HARBOR  BETWEEN  PHILADELPmA,  PENNSYLVANLA, 
AND  CAMDEN,  NEW  JERSEY. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineer^  for  1896,  page  897;  1897,  page  1205,  and 
1898,  page  1085. 

On  February  3, 1898,  after  the  completion  of  the  dredging,  a  project 
was  approved  for  the  expenditure  of  |ll,200  in  making  a  survey  of  the 
harbor,  including  gangings  of  flow  and  determination  of  velocities, 
measurements  of  dumps,  repair  of  plant,  preparation  of  maps,  and 
engineering  expenses  and  contingencies,  supplementing  the  completion 
of  the  widening  of  the  channels  between  Philadelplua  and  Camden 
and  north  of  Petty  Island  by  dredgiug. 
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During  the  past  fiscal  year  work  under  this  project  was  in  progress 
until  Jnne  15,  1899,  when  it  was  completed.  A  final  report  on  the 
improvement  was  submitted  June  15, 1899,  a  copy  of  which  is  appended 
hereto. 

No  further  appropriation  is  required  for  this  improvement. 

During  the  past  fiscal  year  projecting  poiuts  of  the  rock  opposite 
Bush  street  and  below  Cramp's  shipyard  were  blasted  down  by  the  use 
of  dynamite  derived  firom  the  unloading  of  the  submarine  mines  iu  use 
at  Fort  Delaware  during  the  late  war,  and  the  navigable  conditions 
were  much  improved  thereby.  The  average  low- water  depth  over  the 
rock  still  remains  at  about  23  feet.  No  work  of  improvement  under 
the  general  project  was  done  during  the  year. 

Surveys  and  examinations  made  duriug  the  past  fiscal  year  show 
that  the  increased  depth  has  been  well  maintained,  no  shoaling  having 
been  found  within  the  limits  of  the  improved  channel  except  along  the 
fiiee  of  Petty  Island  and  above  Erie  avenue,  where  the  wharves  have 
not  yet  been  extended  to  the  new  pierhead  line. 

During  the  past  fiscal  year  six  piers,  including  four  previously  com- 
Deuced,  were  extended  fully  to  the  new.line,  and  permission  was  given 
by  the  board  of  port  wardens  for  the  extension  of  three  others.  Three 
piiTS  are  now  under  construction. 

Up  to  June  30, 1899,  twenty  three  wharves  between  Ann  street  and 
Queen  street,  on  the  Philadelphia  front,  have  been  extended  to  the  new 
pierhead  line,  tod  between  Pearl  and  Mickle  streets,  Gamden,  five 
vhanres  have  been  similarly  extended  to  the  New  Jersey  pierhead  line. 

The  dty  of  Philadelphia  is  now  constructing  along  the  new  bulkhead 
line,  from  Vine  to  South  streets,  a  bulkhead  which,  when  completed, 
will  permit  the  widening  of  Delaware  avenue  at  that  locality  to  150  feet 

Detailed  information  with  reference  to  these  subjects  is  given  in  a 
letter  dated  June  22, 1899,  &om  Mr.  Theo.  0.  Knauff,  secretary  of  the 
board  of  harbor  commissioners,  which  he  has  kindly  prepared  at  my 
nquest.    This  letter  and  its  accompanying  papers  are  appended  hereto. 

The  commercial  statistics  pertaining  to  this  work  are  included  in  the 
statistics  aiccompanying  the  report  for  the  improvement  of  Delaware 
Kver. 

This  work  lies  in  the  ooUeotion  district  of  Philadelphia,  at  which,  as  a  port  of 
atry,  there  was  collected  daring  the  year  ending  December  31, 1898,  revenue  t<»  the 
mount  of  $19,791,682.75. 

The  nearest  fort  and  light-hooses  are,  respectively.  Fort  Mifflin  and  Upper  Horie- 
ibe  range  lights. 

Money  statement. 

Jily  1,1898,  balance  unexpended $2,404.06 

i^Okt  30, 1899,  amount  expended  during  fiscal  year 2, 316. 36 

July  1,1899,  balance  unexpended 87.70 


Appr<>pr%afUmB. 


Act  of— 

March  2, 1895 $850, 000 

June  11, 1896 600,000 

June4,1897 694,000 

Total 8,935,000 


let  of— 

August  11, 1888 $500,000 

September  19,1890 200,000 

March  3, 1891 300,000 

August  5, 1892 41,000 

March  3, 1893 500,000 

August  18, 1894 250, 000 

^1  appropriations  for  part  payment  for  land $300,000 

ToUJ  appropriations  under  present  project  to  June  30, 1899 3, 635, 000 

3,935,000 

sua  99 84 
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Total  to  June  30, 1899 $3,934,912.90 

Under  present  project,  for  dredging  and  removal  of  pile 

and  timber  revetment $3,279,196.72 

For  depositing  and  spreading  material  on  League  Island       355, 715. 58 

yor  part  payment  of  land 300, 000. 00 

3,934,912.30 

FINAIi    REPORT    OP    LIETIT.   OOL,   0.  W.   BATMOKD,   CORPS    OP    BNai- 

neers   upon   the   improvement   of   the   harbor   b&twssn 
philadelphia,  pa.,  and  camden,  n.  j. 

Engineer  Office,  XJ.  S;  Army, 

Philadelphia^  Pa.,  June  i5,  1899. 
General  :  I  have  the  honor  to  sabmit  the  following  final  report  upon 
the  improvement  of  the  harbor  between  Philadelphia,  Pa.,  and  Camden, 
K.  J.  This  work  was  completed  daring  the  fiscal  year  ending  June  30, 
1898,  but  the  submission  of  a  final  report  was  deferred  until  the  harbor 
conld  be  surveyed  and  the  volumes  of  flow  in  the  various  channels 
determined.    This  information  was  obtained  during  the  past  fiscal  year. 

PROJECT  FOR  IMPROVEMENT. 

Before  the  commencement  of  this  improvement  the  islands  in  the 
Delaware  Biver  between  Philadelphia  and  Camden  compelled  the  flood 
and  ebb  currents  to  pursue  diflerent  paths,  narrowed  the  channels,  and 
prevented  the  extension  of  wharves  necessary  for  the  purposes  of  com- 
merce. The  work  of  improvement  was  executed  under  a  project  rec- 
ommended by  a  board  of  engineers  on  March  30, 1888,  and  adopted  by 
Congress  in  the  river  and  harbor  act  of  September  19,  1890.*  It  pro- 
posed the  formation  by  dre<lging  of  a  channel  about  2,000  feet  wide, 
extending  along  the  Philadelphia  shore  from  opposite  Kaighn  Point  to 
opposite  Fishers  Point,  at  a  distance  far  enough  from  the  wharf  line, 
not  exceeding  about  300  feet,  to  permit  the  extension  of  the  wharves 
and  the  widening  of  Delaware  avenue  at  their  shore  ends.  It  provided 
for  the  removal  of  Smith  and  Windmill  islands  and  adjacent  shoals  and 
a  part  of  Petty  Island,  so  as  to  give  a  depth  of  26  feet  at  mean  low 
water  in  a  channel  about  1,000  feet  wide  along  the  revised  Philadelphia 
wharf  line,  decreasing  to  a  depth  of  about  12  feet  at  mean  low  water 
along  the  New  Jersey  front,  and  the  building  out  of  the  Philadelphia 
and  Oamdeu  shores,  so  as  to  preserve  a  cross  section  of  about  55,000 
square  feet  at  mean  tide.  The  reconstruction  of  the  water  fronts  to 
conform  to  the  new  conditions  was  to  be  executed  during  the  progress 
of  the  improvement  at  the  expense  of  the  cities  of  Philadelphia  and 
Oamden  or  the  riparian  owners.  The  estimated  cost  of  the  dredging 
was  $3,500,000. 

This  project  was  modified  by  Congress  in  the  sundry  civil  act  of 
March  3, 18i)l,  and  the  river  and  harbor  act  of  July  13, 1892,  so  as  to 
provide  for  the  deposit  and  spreading  on  League  Island  of  a  part  of  the 
excavated  material  as  a  filling  for  the  island.  The  total  quantity  of 
material  to  be  removed  was  estimated  at  21,500,000  cubic  yards,  scow 
measurement.  The  general  features  of  the  improvement  are  shown  on 
the  sketch  transmitted  herewith.  Maps  showing  the  location  of  the 
works  proposed  and  the  condition  of  the  harbor  berore,  during,  and  a^r 
improvement  are  published  in  the  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1888, 1891, 1892, 1895,  and  1898. 

^Annual  Report  of  the  Chief  of  Enguieers  for  1888,  page  679. 
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AFFBOPBLLTIONS. 

The  foUowmg  appropriations  were  made  for  the  work: 

RivOT  and  harbor  act  of  AugoBt  11,  1888 9600,000 

Kvcr  and  harbor  act  of  September  19, 1890 200,000 

8ondTycivUaotofMaroh3,  1891 300,000 

Sundry  civU  act  of  Augusts,  1892 41,000 

Sundry  drU  act  of  March  8, 1893 600,000 

Sondrycivilactof  August  18,  1894 250,000 

Sundry  civil  act  of  March  2,  1895 _  850,000 

Sandrycivilactof  June  11, 1896 600,000 

Sondiycivilactof  June4,  1897 694,000 

Total - 8,936,000 

The  act  of  Aagast  11, 1888,  provided  that  no  part  of  the  snm  appro- 
priated Bhoold  t^  exi)ended  antil  the  title  to  the  laads  forming  the 
islands  shoald  be  acquired  and  vested  in  the  United  States  without 
charge  to  the  latter  beyond  $300,000. 

The  act  of  September  19, 1890,  authorized  the  Secretary  of  War  to 
enter  ioto  contracts  for  the  improvement  in  accordance  with  the  plan 
of  ttie  board  of  1888,  the  work  to  be  paid  for  as  appropriations  might 
from  time  to  time  be  made  by  law.  The  improvement  was  thus  placed 
under  the  continmng  contract  system. 

The  act  of  March  3, 1891,  authorized  a  change  in  the  line  limiting 
tiie  excavation  on  Petty  Island,  the  additional  land  to  be  obtained  with- 
oat  charge  to  the  United  States,  and  provided  that  all  the  material  to 
be  removed  should  be  deposited  and  spread  on  League  Island. 

The  river  and  harbor  act  of  July  13, 1892,  authorized  the  deposit 
of  any  part  of  the  material  in  any  place  or  places  approved  by  the 
engineer  officer  in  charge  of  the  work,  provided  that  the  full  amount 
of  material  to  be  deposited  and  spread  on  League  Island,  as  provided 
far  under  the  existing  contract,  should  be  so  deposited  and  spread 
before  the  completion  of  the  work  covered  by  the  contract. 

SX7MMABY  OF  ANNXTAIi  OPBBATIONS. 

A  detailed  account  of  the  progress  of  the  work,  the  methods  employed 
tod  the  results  obtained,  is  published  in  the  Annual  Beports  of  the  Chief 
of  Engineers  from  1890  to  1898,  inclusive.  The  following  brief  summary 
of  the  operations  for  each  fiscal  year  seems,  therefore,  to  be  all  that  is 
accessary  in  this  report 

lSS9.--Smith  and  Windmill  islands  were  condemned,  their  value 
being  placed  at  $484,000. 

ISSO.—The  part  of  Petty  Island  to  be  removed  was  condemned,  its 
^ne  being  placed  at  $202,288.50.  The  legal  costs  of  all  the  comdemna- 
tion  proceedings  were  $22,364.36,  making  the  aggregate  cost  of  the 
property  taken  $708,652.86.  Payments  for  this  property  were  completed 
on  Jane  27, 1890,  as  foUows : 

Bj  the  United  StatM $300,000.00 

Bj  the  State  of  Pennsylvania 200,000.00 

By  the  city  of  Philadelphia 208,652.86 

Total 708,652.86 

18Pi.— On  April  23, 1891,  a  contract  was  entered  into  with  James  A. 
J^nndy  &  Co.,  of  Philadelphia,  for  all  the  work  required  for  the  iroprove- 
in^nt    The  work  was  to  be  execnted  at  the  following  rates: 

!•  For  material  excavated  and  deposited  at  places  provided  by  the 
^tractor,  lOJ  cents  per  cubic  yard,  measured  in  the  scows. 

^  For  the  removal  of  whariing  or  revetment,  $1.90  per  linear  foot. 


Digitized 


byGoogk 


1332      BEP09T   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ABMT. 

3.  For  dredged  material  deposited  and  spread  upon  League  Tsland, 
an  additional  price  of  9^  cents  per  cubic  yard,  measured  in  the  scows. 

Work  was  commenced  on  May  13,  1891,  and  during  the  year  10,318 
cubic  yards  of  material  were  removed  from  Windmill  Island  and  depos- 
ited near  League  Island  preparatory  to  placing  it  on  the  island,  and 
the  removal  of  the  revetment  was  commenced. 

Harbor  lines  were  established  by  the  Secretary  of  War,  extending 
from  Kaighn  Point  to  Cooper  Point  on  the  Camden  side,  and  from 
Moore  street  to  Otis  street  on  the  Philadelphia  side  of  the  harbor. 

The  approved  project  for  the  execution  of  the  work  is  published  in 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1891,  p.  1061. 

1693. — During  this  year  2,330  linear  feet  of  piling  and  revetment 
were  wholly  removed,  and  923  linear  feet  were  removed  to  low  water; 
312,111  cubic  yards  of  material  were  dredged  from  Windmill  Island 
and  the  adjacent  shoal,  and  287,736  cubic  yards  of  dredged  material 
were  deposited  on  League  Island. 

1893.—UudeT  the  contract  with  James  A.  Mundy  &  Co.,  5,495  linear 
feet  of  revetment  were  removed ;  483,283  cubic  yards  of  material  were 
dredged  from  Windmill  Island  and  the  adjacent  shoal,  and  327,228 
cubic  yards  of  material  were  deposited  on  League  Island.  This  con- 
tract was  annulled  on  December  23, 1892. 

On  June  1, 1893,  a  contract  was  entered  into  with  the  American 
Dredging  Company  of  Philadelphia  for  all  the  work  required  for  com- 
pleting the  improvement.  The  work  was  to  be  executed  at  the  follow- 
ing rates: 

1.  For  material  excavated  and  deposited  at  places  approved  by  the 
engineer  ofQcer  in  charge,  14r?^  cents  per  cubic  yard,  scow  measurement. 

2.  For  the  removal  of  wharfing  or  revetment,  f  1.90  per  linear  foot. 

3.  For  dredged  material  deposited  and  spread  on  League  Island,  an 
additional  price  of  16  cents  per  cubic  yard,  place  measurement,  as 
measured  in  the  fill. 

Under  this  contract  112,825  cubic  yards  of  material  were  dredged 
during  the  year. 

One  wharf  and  about  650  feet  of  bulkhead  were  constructed  by  pri- 
vate parties  on  the  new  lines  along  the  Camden  water  front. 

1894. — Smith  and  Windmill  islands  were  removed  to  a  level  of  not 
less  than  12  feet  below  mean  low  water,  and  the  northern  side  of  Petty 
Island  was  dredged  back  so  as  to  give  a  minimum  width  of  about  1,400 
feet  to  the  Pennsylvania  channel  at  that  locality.  The  amount  exca- 
vated from  the  islands  and  adjacent  shoals  was  4,924,390  cubic  yards 
and  the  amount  deposited  on  Leagu^  Island  was  1,021,123  cubic  yards, 
scow  measurement. 

The  harbor  lines  previously  established  were  revised  and  extended 
to  Harrison  street  on  the  Philadelphia  side  and  to  Fishers  Point  on 
the  Camden  side  of  the  harbor. 

One  wharf  and  500  feet  of  bulkhead  were  constructed  by  private 
parties  on  the  new  lines  along  the  Camden  water  front. 

1895. — Smith  and  Windmill  islands  were  removed  to  an  average 
depth  of  18  feet  below  mean  low  water;  the  northern  side  of  Petty 
Island  was  dredged  back  so  as  to  give  an  average  low- water  width  of 
about  1,700  feet  to  the  Pennsylvania  channel  at  that  locality;  the 
removal  of  all  the  revetments  was  completed,  and  the  filliug  of  League 
Island  was  continued.  The  amount  excavated  from  the  islands  and 
adjacent  shoals  was  4,597,365  cubic  yards;  the  amount  deposited  on 
League  Island  was  719,526  cubic  yards,  scow  measurement;  and  the 
amount  of  revetment  removed  was  2,184  linear  feet. 
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Work  was  commenced  by  private  parties  on  tlie  extension  of  four 
piers  along  the  Philadelphia  front  and  one  pier  was  tullj  extended  to 
tiie  new  line. 

1896. — Smith  and  Windmill  islands  were  removed  to  an  average  depth 
of  23  feet  at  mean  low  water,  and  the  northern  side  of  Petty  Island  was 
dredged  back  so  as  to  f^ive  an  average  low-water  width  of  about  1,900 
feet  to  the  Pennsylvania  channel  at  that  locality,  and  the  filling  of 
League  Island  was  nearly  completed.  The  amoant  excavated  from  the 
idauds  and  adjacent  shoals  was  4,488,837  cubic  yards  and  the  amount 
deposited  on  League  Island  was  634,245  cubic  yards,  scow  measurement. 

Work  was  commenced  by  private  parties  on  the  extension  of  four 
^ers  along  the  Philadelphia  front  and  the  four  piers  previously  com- 
Benced  were  fiilly  extended  to  the  new  line. 

i8d7.~£mith  and  Windmill  islands  were  removed  to  an  average  depth 
of  25  feet  at  mean  low  water,  dredging  along  the  northern  side  of  Petty 
bland  was  continued,  and  the  work  of  filling  League  Island  was  com- 
pleted. The  amount  excavated  from  the  islands  and  adjacent  shoals 
was  3,956,027  cubic  yards  and  the  amount  deposited  on  League  Island 
vas  594,766  cubic  yards,  scow  measurement. 

Work  was  commenced  by  private  parties  on  the  extension  of  four 
piers  along  the  Philadelphia  front  and  three  piers  previously  commenced 
vere  extended  fully  to  the  new  line. 

1898. — Smith  and  Windmill  islands  were  removed  to  a  least  depth  of 
26  feet  at  mean  low  water  and  the  dredging  in  the  channel  north  of 
Petty  Island  was  finished.  The  improvement  was  frdly  completed  on 
January  10,  1898. 

Daring  the  year  six  piers,  including  four  previously  commenced,  were 
&lly  extended  to  the  new  line  along  the  Philadelphia  front. 

PLACES  OF  DEPOSIT. 

One  of  the  greatest  difficulties  encountered  in  the  execution  of  the 
improvement  was  to  obtain  places  for  the  deposit  of  the  excavated 
material  without  injury  to  the  river  or  to  riparian  interests.  It  was 
impossible  to  deposit  material  in  any  part  of  the  river  without  more  or 
legs  interference  with  the  fishing  interests,  and  objections  to  such 
deposits  were  almost  constantly  made  by  persons  who  assumed  that 
they  were  necessarily  injurious  to  the  channel.  The  following  statement 
shows  the  disposition  finally  made  of  the  dredged  material. 

Cnbio  yards. 

On  Bhoie  at  League  Island 3,585,082 

On  shore  at  Petty  Island 3,221,191 

In  Mifflin  Basin 3,764,515 

Above Pensauken  Creek. i 799,066 

Behind Marcns  Hook  Bar 5,338,511 

Along  New  Jersey  shore  at  Eed  Bank 3,829,641 

for  fonndations  for  18  piers,  Philadelphia  Harbor 537, 149 

Between  Fishers  Point  Dike  and  Petty  Island 153,542 

Behind  Fishers  Point  Dike 28,744 

Alone  shore  at  Leagne  Island  inside  thtf  limiting  line  of  sconr 30, 551 

For  filling  of  thalweg  between  Callowhill  street  and  Fairmonnt  avenne, 

and  off  Arch  street,  Philadelphia  Harbor 9,453 

For  foundation  of  city  bulkhead,  Philadelphia 5, 587 

For  fonndation  of  Pennsylvania  Railroad  ferry  slip,  Philadelphia 69, 566 

For  filling  alooff  inside  face  of  revetment  on  north  and  south  side  of  Petty 

Wand........ 26,728 

For  filling  along  outer  &oe  of  revetment  on  north  and  south  side  of  Petty 

Wand;....... 61,002 

For  use  on  dike  at  mouth  of  Sohu^rlkil]  River 2,498 

For  foundation  of  dike  on  east  side  of  Schuylkill  River 18, 721 
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CaMo  yairda. 

For  dry-dock  pier,  Lengne  Island 27,494 

In  meadow  bank,  north  side  of  Petty  Island 78,415 

On  American  Dredging  Company's  land,  Camden 1, 792 

In  Howella  Cove  and  above  Billingsport  near  New  Jersey  shore  during 

•torm 1,603 

In  gap  in  bank  near  upper  end  of  Petty  Island 7,054 

For  Pennsylvania  Railroad  Bridge  approach  at  Bridesbnrg,  inside  pier- 
head line 12,283 

At  United  States  Sugar  Be6ning  Company's  wharf,  Camden,  N.  J 4, 830 

On  Cooper  street  wharf,  Camden,  N.  J 63 

Total 21,605,061 

From  carefal  surveys  and  measarements  made  daring  the  progress 
of  the  work  it  appears  that  no  injaries  to  the  channel  have  resulted 
from  the  deposit  of  dredged  material  within  the  limits  of  the  waterway, 
and  in  some  cases  the  main  channel  has  been  decidedly  improved 
thereby. 

Under  the  contract  with  James  A.  Mnndy  &  Go.  fh)m  1  to  9  grap- 
ple, scoop,  combination,  and  elevator  dredges  were  used  for  the  excava- 
tion of  material.  A  pile  driver  and  derrick  scow  were  used  for  the 
removal  of  revetment  in  addition  to  the  dredges.  The  scow  plant 
varied  from  11  to  24  pieces.  Daring  1891-92,  materhil  was  placed  on 
League  Island  by  grapple  dredges,  a  centrifagal  pump,  a  hydraaUc 
dredge,  and  3  pulsometers. 

During  part  of  the  time  the  dredges  cast  material  directly  over  the 
bank;  at  other  times  they  were  employed  in  rehandling  material  for 
the  pulsometers.  The  pump  and  hydraulic  dredge  were  only  used 
temporarily. 

The  first  pulsometer  installed  pumped  from  the  bottom,  but  after- 
wards it  was  arranged  to  pump  directly  from  the  scows.  Two  addi- 
tional pulsometers  were  then  added  to  the  plant  to  pump  in  the  same 
manner. 

Under  the  contract  with  the  American  Dredging  Company,  from  4  to 
15  grapple,  scoop,  combination,  and  hydraulic  dredges,  79  dump  scows, 
and  6  to  24  tugboats  were  used  in  the  excavation.  For  the  placing  of 
material  ashore  at  League  Island,  3  hydraulic  and  2  grapple  dredges 
and  2  pulsometers  were  employed;  hydraulic  dredges  were  first  used, 
then  a  combination  of  hydraulic  dredges  and  pulsometers,  and  the 
work  was  finally  completed  with  2  hydraulic  dredges,  1  grapple  dredge 
being  used  for  filling  in  behind  the  wall  protecting  the  fsnioe  of  the  island. 

All  material  deposited  on  Petty  Island  was  pumped  ashore  by  three 
hydraulic  dredges  from  the  excavation  direct  to  the  filL 

SUMMARY  OF  THE  WOBK. 

The  total  amount  of  work  accomplished  in  this  improvement  was  as 
follows: 

Material  removed  by  dredging,  scow  measurement cubic  yards..  21, 606, 061 

Piling  and  revetment  removed linear  feet..  24,848 

Dredged  material  deposited  and  spread  on  League  Island,  scow  meaa- 
urement cubic  yarda..    3,685,062 
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SUMMAHY  OF  OOST. 

The  cost  of  the  work,  including  engineering,  administration,  and  the 
purchase  of  land,  was  as  follows : 

FwpniclMweof  laud $708,662.86 

Fff narboT improvement 8,268,084.42 

For  improying  League  Island 355,715.58 

Fer  surveys  and  gangings  since  the  completion  of  the  improvement. . .        11, 074. 80 

Total  ooet  of  the  work 4,343,527.66 

Piid  by  State  of  Pennaylvania  and  city  of  Philadelphia  for  land 408, 652. 86 

Total  cost  to  the  United  States 3,934,874.80 

MISCELLANEOUS. 

The  ooet  of  dredging  for  the  harbor  improvement  was  estimated  by 
the  Board  of  En'gineers  of  1888  at  $3^500,000.  The  actual  cost  waB 
13^,511.29. 

The  quantity  of  material  to  be  removed  was  estimated  at  about 
21,500,000  cubic  yards,  soow  measurement  (Annual  Report  of  the  Chief 
of  Engineers  for  1893,  p.  1153.)  The  quantity  actually  removed  was 
21,605,061  cubic  yards,  scow  measurement. 

The  estimates  submitted  to  the  Department  on  January  28, 1893, 
gave  as  a  reasonable  price  for  the  dredging  14.5  cents  per  cubic  yard, 
scow  measurement,  and  10  cents  per  cubic  yard  as  the  probable  cost  of 
placing  material  on  shore.  The  price  of  dredging  under  the  second 
eontract  was  14.2  cents  per  cubic  yard,  scow  measurement.  The  actual 
eost  of  placing  material  on  League  Island  was  9.97  cents  per  cubic  yard, 
seow  measurement. 

The  greatest  calendar  year's  work  was  done  in  1894,  when  5,999,162 
eobic  yards  of  material  were  dredged  and  1,342,366  cubic  yards  were 
placed  on  League  Island. 

The  cost  of  superintendence  was  large,  owing  to  the  necessity  of  hav- 
iig  a  Government  inspector  on  every  dredge  and  at  every  place  of 
deposit.  The  engineering  and  contingent  expenses  were  4.86  per  cent 
<tf  the  total  cost  of  the  work. 

PHYSICAL  BESULTS  OF  THE  WORK. 

Before  the  commencement  of  the  improvement  it  was  considered  of 
tte  highest  importance  that  the  removal  of  the  islands  and  shoals  should 
1;e  accompanied  by  the  simultaneous  advance  of  piers  to  the  new  harbor 
lines  on  both  shores  of  the  river,  so  as  to  maintain  the  assigned  section 
of  the  new  channel,  and  it  was  believed  that  a  failure  to  enforce  this 
condition  would  be  followed  by  serious  shoaling.  The  piers  were 
^vanced  as  rapidly  as  was  necessary,  and  no  shoaling  has  occurred  in 
the  main  part  of  the  harbor  either  during  the  progress  of  the  work  or 
aoce  its  completion.  Slight  shoaling  has  occurred  in  the  extreme  upper 
part  of  the  harbor,  where  as  yet  no  piers  have  been  advanced  to  the 
i^w  line,  but  this  is  of  no  consequence,  and  the  full  depth  will  be  rapidly 
i^ned  when  the  piers  are  constructed.  The  channel  of  this  part  of 
the  harbor  has  been  greatly  benefited  by  the  construction  of  the  rail- 
load  bridge  crossing  the  river  at  Fishers  Point. 

It  was  believed  that  shoaling  would  occur  in  the  channel  opposite 
Cooper  Point,  unless  the  dike  at  Fishers  Point  were  extended  so  as  to 
dose  the  channel  south  of  Petty  Island  and  thus  do  away  with  the  con- 
lict  of  tidal  currents  at  the  foot  of  the  island.    As  the  legislature  of 
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Kew  Jersey  and  other  public  bodies  protested  a^inst  the  extension  of 
the  dike,  the  channel  south  of  Petty  Island  was  left  partly  open ;  but 
up  to  the  present  time  the  depth  opposite  Cooper  Point  has  been  well 
maintained. 

The  improvement  of  the  harbor  as  regards  the  directions  of  the  tidal 
currents  has  been  very  great.  The  main  food  and  ebb  currents  now 
follow  essentially  the  same  path,  parallel  to  the  pierhead  lines,  instead 
of  separating  in  the  lower  part  of  the  harbor  and  crossing  each  other 
below  Petty  Island,  as  they  did  before  the  removal  of  the  islands  and 
the  rectification  of  the  channel. 

The  most  important  improvement  in  the  conditions  of  flow  has  been 
made  in  the  channels  north  and  south  of  Petty  Island.  Seven  flood 
and  five  ebb  tides  were  gauged  simultaneously  in  the  channels  in  June, 
1898,  after  the  completion  of  the  improvement.  The  following  informa- 
tion is  obtained  from  these  observations: 

Cnbio  feet. 

Average  volnme  of  flood  flow  np  north  channel 1,489,699,336 

Average  volume  of  flood  flow  np  sonth  channel 382, 411, 393 

Average  total  volnme  of  flood  flow 1,  S72, 110, 729 

Percent. 

Percentageof  volnme  of  flood  flow,  north  channel 79.6 

Percentage  of  volume  of  flood  flow,  eouth  channel 20.4 

Cable  feet. 

Average  volume  of  ebb  flow  down  north  channel 1,921,460,346 

Average  volume  of  ebb  flow  down  south  channel 500, 031, 724 

Average  total  volnme  of  ebb  flow 2,421,492,070 

Percent. 

Percentage  of  volnme  of  ebb  flow,  north  channel 79.4 

Percentage  of  volume  of  ebb  flow,  south  channel 20.6 

The  conditions  existing  in  these  channels  before  improvement  are 
given  in  a  paper  submitted  on  May  8, 1883,  to  the  United  States  com- 
mission advisory  to  the  harbor  commissioners  of  Philadelphia  by  Prof. 
Henry  Mitchell,  of  the  Ignited  States  Coast  and  Geodetic  Survey.  A 
comparison  of  these  conditions  with  those  now  existing  is  given  in  the 
following  table: 


1878. 


1898. 


Are*  of  aection : 

North  ohannel square  feet. 

South  channel do.. 

Hean  depth  of  section : 

Kortn  channel feet. 

South  channel do.. 

Batio  of  flood  discharf^e  between  north  and  south  channels 

Batio  of  ebb  discbarge  between  north  and  south  channels 


38,587 
80,147 

21.8 
13.4 
1  to  0.64 
1  to  0.68 


60.691 
22,494 

27.1 
13.8 
1  to  0. 26 
1  to  0.26 


The  areas  and  mean  depths  in  the  above  table  are  for  a  height  of  4 
feet  above  mean  low  water. 

BEOONSTBUOTION  OP  THE  WATER  FRONTS. 

The  construction  of  piers  and  bulkheads  on  the  new  lines  to  conform 
to  the  physical  conditions  of  the  rectified  harbor  was  a  work  of  great 
importance  and  considerable  difficulty.  The  piers  were  gradually 
advanced  firom  time  to  time  to  conform  to  the  changing  conditions  of 
the  improvement.    The  work  was  done  by  the  cities  and  private  owners^ 
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bot  always  under  the  direction  and  advice  of  the  Government  engineer. 
Up  to  the  present  time  the  following  work  been  accomplished : 

Twenty-three  wharves  between  Ann  street  and  Queen  street  on  the 
Philadelphia  front  have  been  extended  to  the  new  pierhead  line,  and 
between  Pearl  and  Mickle  streets,  Camden,  five  wharves  have  been  sim- 
ilarly extended  to  the  New  Jersey  pierhead  line,  and  three  wharves  are 
nBder  construction.  On  the  Philadelphia  front  nine  additional  wharves 
have  been  widened  or  partly  extended  to  the  new  pierhead  line,  and 
seven  new  ferry  slips  have  been  built.  The  city  of  Philadelphia  is  now 
emstrncting  the  bulkhead  from  Vine  to  South  streets  and  widening  Del- 
srare  avenue  over  the  same  locality  to  a  least  width  of  150  feet.  About 
^  per  cent  of  this  work  has  been  completed. 

From  the  commencement  of  the  improvement  until  its  completion  the 
work  has  been  assisted  by  the  earnest,  cordial,  and  efficient  cooperation 
of  the  authorities  of  the  city  of  Philadelphia  and  the  principal  commer- 
eial  organizations.  Special  mention  should  be  made  of  the  board  of 
harbor  commissioners  of  Philadelphia  and  the  department  of  surveys 
of  the  city  government. 

Very  respectfully,  your  obedient  servant, 

O.  W.  Raymond, 

Brig.  Gen.  John  M.  Wilson,  ^'^^-  ^^^'^  ^^^*  of  Engineers. 

Chief  of  EngineerSj  U.  8.  A. 


IZTTKR  FROM  MR.  TUEO.  C.  KNA.UFF,  SECRETARY  OF  THE  BOARD  OF  HARBOR  COM- 
MISSIONERS FOR  THE  CITY  OF  PHILADELPHIA,  PA.,  WITH  REFERENCE  TO  THE 
I3IPRO\17MENT  BY  THE  CITY  OF  THE  HARBOR  OF  PHILADELPHIA  BY  MEAN8  OF 
THK  inriDBNlNG  OF  DELAWARE  AVENUE  AND  THE  EXTENSION  OF  PIERS  BY  PRI- 
VATK    OWNERS. 

Board  of  Harbor  Commissioners  for  the  City  of  Philadelphia, 

Philadelphia,  June  22 ^  1899, 

Sir:  I  beg  to  acknowledge  the  receipt  of  yonr  commnDication  under  date  of  May 
s  1899,  in  which  yon  asked  to  be  furnished  with  a  concise  statement  of  what  has 
tten  accomplished  by  the  citv  of  Philadelphia  since  June  30,  1898«  in  the  improve- 
Mnt  of  the  Delaware  and  Schuylkill  rivers  and  the  harbor  of  Philadelphia. 

Under  the  head  of  the  further  improvement  by  the  city,  of  the  harbor  of  Phila- 
ielphia  by  means  of  the  widening  of  Delaware  avenue,  I  would  report  as  follows: 

The  work  has  been  carried  on  under  the  contracts  given  in  the  previous  ^ear.  The 
'iaima  of  private  owners  for  damages  have  not  yet  all  been  settled,  but  it  is  expected 
hey  will  be  shortly. 

Contract  No,  6,  for  sewers  on  Delaware  avenue  between  Vine  and  South  streets, 
as  been  completed,  and  payments  have  been  made  amounting  to  $18,824.20. 

Comtraet  No,  6',  for  sewers  between  Market  and  Pine  streets,  has  also  been  com- 
peted, and  the  total  cost,  $19,826.64,  paid. 

Under  these  two  contracts  work  has  been  done  which  ^ves  proper  drainage  to  all 
fte  Dela^'are  avenue  properties.  The  sewage  has  been  intercepted  and  now  dis- 
charges at  or  near  the  pierhead  line  instead  of  at  the  head  of  the  docks. 

The  work  on  Delaware  avenue  includes  the  widening  of  the  avenue  from  50  to  150 
^t,  tbe  (H>nstruction  of  a  bulkhead  wall  of  concrete  on  the  easterly  line  of  the 
irenue  (the  river  side),  the  filling  in  of  the  widened  area,  and  a  temporary  paving 
if  granite  blocks  on  gravel  base.  The  bulkhead  has  been  completed  for  about  75 
>er  eent  of  its  length,  and  the  greater  part  has  been  filled  in  and  paved.  There  has 
^«cii  paid  on  this  contract  $319,882.31  to  date. 

The  details  of  these  plans  and  contracts  and  information  as  to  the  work  of  enlarg- 
ag  the  piers  owned  by^the  city  will  be  found  in  full  in  the  inclosed  communication 
^«n  Mr.  George  8.  Webster,  chief  engineer  and  surveyor  of  the  city  of  Phila* 
i^hia,  marked  "  Inolosure  A.'' 

Ilie  liat  of  licenses  granted  during  the  year  by  the  board  of  port  wardens  for 
^ier  extension  wiU  be  found  in  full  in  the  aooompanying  letter  fh>m  Mr.  George  F. 
^proale^  secretary  of  the  board  of  port  wardens,  marked  ''Inclosure  B.'' 
Yours,  truly, 

Thxo.  C.  Knauff,  Secretary, 

Lieut.  CoL  C.  W.  Raymond, 

Cof^s  of  Engineer $. 
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inclosxtre  a. 

Department  of  Public  Works,  Bureau  of  Bxtkw 

Philadelphia,  Pa.,  June  { 

Dear  Sir:  Replying  to  yoar  reqnest  for  a  statement  of  the  progress  of 
carried  on  by  the  city  of  Philadelphia  for  the  betterment  of  the  harbor, 
report  as  follows : 

The  city  of  Philadelphia  has  carried  on  the  work  of  widening  Dela-w^a: 
during  the  current  vear  under  contracts  entered  into  during  the  year  1897. 

All  the  damages  ior  the  widening  of  the  avenue  have  not  yet  been  Bdj 
it  is  probable  that  all  claims  will  be  settled  in  a  short  time. 

The  following  contracts  have  been  in  progress : 

Coniraot  Ko.  S. — For  the  construction  of  sewers  on  Delaware  avenue  bet 
and  Market  streets.    Contractor,  D.  J.  McNtchol.    Date  of  contract,  Septei 
1897.     Limit  of  contract,  $20,000.    Total  cost,  $18,824.20.     Final  estimj 
January  27, 1899. 

Contract  No.  6, — Sewers  on  Delaware  avenue  between  Market  and  Pine 
Contractor,  D.  J.  McNichol.    Date  of  contract,  September  22, 1897.    Limit  of 
$25,000.    Total  cost,  $19,828.64.    Final  estimate  paid  January  27, 1899. 

This  work  resulted  in  givmg  proper  drainage  facilities  to  all  the  pro]. 
Delaware  avenue,  and  intercepting  the  sewage,  diverting  it  from  the  heiadj 
docks,  and  discharging  it  at  or  near  the  pierhead  line. 

The  work  of  widening  the  aveiiue  consisted  of  the  construction  of  a  balkh( 
of  concrete  on  the  eanterly  line  of  Delaware  avenue,  the  avenue  havin] 
widened  from  a  least  width  of  50  feet  to  a  least  width  of  150  feet,  all  apop  tr , 
erly  or  river  side  with  the  exception  of  a  portion  south  of  Lombard  streetyj 
affected  about  one  dozen  buildings. 

The  construction  incident  to  the  widening  of  Delaware  avenue  consisted^] 
tion  to  the  bulkhead,  of  the  filling  in  of  the  widened  area  and  paving  with 
blocks  on  a  gravel  base,  which  paving  was  intended  to  be  temporary  only, 
was  all  comprised  under  a  contract  known  as  contract  No.  7.    Contraotor, 
McNichol.    Date  of  contract,  September  18, 1897.    Limit  of  contract,  $475,0( 

Work  authorized  by  ordinance  of  councils,  April  13, 1896,  and  November 
The  latter  ordinance  authorized  the  sum  of  ^0,000  for  the  construction  of  tbi 
head  and  bnilding  sewers  to  be  set  aside  by  the  city  of  Philadelphia,  trustee: 
the  will  of  Stephen  Girard. 

The  bulkhead  wall  has  been  completed  for  about  75  per  cent  of  its  lenj 
the  avenue  filled  in  and  paved  over  for  a  large  portion  of  its  length. 

There  has  been  paid  to  date,  on  account  of  this  contract,  $319,882.31. 

The  ordinance  of  April  13, 1896,  authorized  the  widening  and  extension  of  pU 
the  foot  of  Chestnut  street.  Arch,  Race,  and  Dock  streets.  The  property  at ! 
street  was  turned  over  to  the  Pennsylvania  Railroad  under  a  lease  of  fifteen  J 
which  lease  carried  with  it  an  obligation  to  construct  the  pier,  all  of  whicl 
authorized  by  ordinance  of  councils. 

Contracts  for  pier  construction  have  been  entered  into  as  follows : 

At  the  foot  of  Chestnut  street,  known  as  contract  No.  8.  Contractors,  Armsl 
A  Printzenhoff.  Date  of  contract,  November  11,  1897.  Limit  of  contract,  $4C 
Dimensions,  80  feet  by  554  feet.  The  pier  was  completed  and  final  estimate 
September  6.  1898.    Total  cost,  $45,489.01. 

Extension  of  pier  at  the  foot  of  Arch  street,  contract  No.  9.    Contractors,  Armstil 
&.  Printzenhoff.    Date  of  contract,  November  11,  1897.    Limit  of  contract,  $43A--, 
Dimensions,  80  feet  by  531  feet.    The  work  was  completed  and  final  estimate  m     '  ^ 
September  6,  1898.    Total  cost,  $39,490.14.  1 1^.. 

Superstructure  for  pier  foot  of  Arch  street,  contract  No.  11.    Contractors,  Ryal   "  ^^^ 
Kelly.    Date  of  contract,   September  13,  1898.    Limit  of  contract,  $27,000.    i^cijs. 
work  was  completed  and  final  estimate  paid  March  27,  1899.    Total  cost,  $24,997^ 
The  superstructure  consisted  of  a  steel  roof  truss  on  steel  columns.    The  sidl 
inclosing  the  pier  is  of  corrugated  iron;  ornaments  of  cast  iron.  [  ^o^^ 

Superstructure  for  the  pier  at  the  foot  of  Chestnut  street,  contract  No.  12.    0  -^t^ 
tractors,  Armstrong  &  Printzenhoff.    Date  of  contratt,  March  2,  1899.    Limitiri^ 
contract,  $90,000.    The  work  consists  of  steel  columns  supporting  latticed  gird«i '  ^^ 
with  corruirated  iron  covering  on  lower  deck  and  cast  iron  ornamentation,  wl 
covered  pavilion  70  feet  by  140  feet.    The  upper-deck  pavilion  is  all  of  copper,  H 
flooring  of  granolithic.    Tlie  work  included  the  construction  of  a  footbridge,  150  M 
span,  across  Delaware  avenue,  with  steps  as  approaches  on  the  north  and  soni 
footways  of  Chestnut  street. 

There  has  been  paid  to  <late  on  account  of  this  work  $34,009.02. 

Extension  of  the  pier  at  foot  of  Race  street:  License  was  granted  the  city  4 
Philadelphia  March  7,  1898,  which  called  for  pier  80  feet  by  540  feet  in  length.  AJ 
appeal  was  made  by  a^jolniiig  owners  from  the  decision  of  the  board  of  port  wardaa 
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whiob  luM  been  oontested  in  the  coarto  and  not  sustained.  The  city  has  acquired 
additional  property  to  the  south  of  Race  street  which  will  permit  of  a  modified 
application  being  made  to  the  board  of  port  wardens  for  placing  the  pier  in  a  differ- 
ent locality.  This  will  permit  of  the  extension  of  another  pier  immediately  to  the 
north  of  Raoe  street.  Plans  are  prepared  and  it  is  proposed  to  proceed  with  the 
construction  in  a  short  time. 

Widening  of  Delaware  avenue. 


Date. 


Description. 


Amoant. 


Apr-  13.1896 
KoT.  27, 1806 


Bailding  bnlUiead  piers,  paving,  damages,  etc.  (loan) 
Building  balUiead  and  laying  appurtena  ' 


„ ^-_„        urtenant  sewer,  etc.  (agreement  and 

iqppiopriaUonby  the  urostees  of  the  Girard  estate) 

Total 


$1,500,000 
660.000 


2,150,000 


Tours^  truly, 

G.  S.  Webstbb,  Chi^  Engineer. 


Ikclosurb  B. 

Board  of  Port  Wardens  for  thb  Port  of  Philadblphia,  Pa., 

Philadelphia,  May  11, 1899, 
Dear  Sir:  In  compliance  with  the  request  contained  in  your  favor  of  the  9th 
instant,  I  beg  to  submit  below  a  list  of  the  licenses  granted  by  the  board  of  port 
wardens  for  the  extension  of  piers  from  June  80,  1898,  up  to  the  present  time. 

July  13, 1898,  Philadelphia  and  Reading  Railway  Company,  to  construct  a  pier  on 
the  Delaware  Kiver  immediately  north  of  Callowhill  street. 

November  7, 1898,  Delaware  River  Ferry  Company,  to  construct  a  ferry  slip  at  the 
foot  of  South  street. 

November  7, 1898,  The  William  Cramp  &,  Sons  Ship  and  Engine  Building  Com- 
pany, to  extend  Plum  street  pier. 

March  6,  1899,  Philadelphia  and  Reading  Railway  Company,  to  widen  and  extend 
piers  A  and  G,  Port  Richmond. 

April  3, 1899,  Philadelphia  and  Reading  Railway  Company,  to  construct  a  pier  in 
Port  Richmond,  to  be  known  as  Pier  C. 
Very  truly,  yours!, 

Geo.  F.  Sproule,  Seorekury. 


H3. 
IMPROVEBfENT  OF  SCHUYLKILL  RIVER.  PENNSYLVANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1896,  page  915. 

Work  under  the  contract  dated  November  6, 1896,  with  the  Virginia 
Dredging  Company,  of  Richmond,  Ya.,  for  dredging  a  channel  across 
the  bar  at  the  river's  mouth,  was  completed  April  21,  1897.  Under 
this  contract  62,983  cubic  yards  of  material,  scow  measurement,  were 
dredged. 

During  the  fiscal  year  endiug  June  30, 1898,  under  an  informal  agree- 
meut  entered  into  January  28, 1898,  with  John  L.  Grim,  of  Philadelphia, 
Pa.,  the  pile  dike  at  the  mouth  of  the  river  was  raised  by  spiking  two 
courses  of  12-incb  by  12-inch  pine  lumber  to  the  top  of  the  sheet  piling 
along  the  frout  and  end  walls,  a  total  distance  of  1,734  feet,  at  a  cost 
of  $1,673.77,  including  inspection  and  superintendence. 

In  April  and  May,  1898,  by  purchase  of  materials  and  hire  of  labor 
in  open  market,  the  earthen  dike  at  the  same  locality,  which  had  become 
badly  eroded,  was  repaired  by  restoring  the  bank  to  its  original  cross 
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section  and  revetting  the  outer  slope  with  stone  for  a  distance  of  410 
feet,  at  a  cost  of  $656.80,  IncludiDg  inspection  and  saperintendence. 

During  the  past  fiscal  year  the  filling  of  the  pile  dike  was  raised  to 
the  level  of  the  face  wall  by  the  deposit  of  coarse  gravel  and  bowlders, 
at  a  total  cost  of  $813.72. 

It  is  proposed  to  apply  the  sum  of  $11,100,  which  remains  unallotted 
and  available,  to  further  improvement  of  the  channel  and  repair  of 
dikes  at  the  mouth  of  the  river;  but  it  is  considered  desirable  to  defer 
the  channel  work  until  the  effects  of  the  currents  under  the  new  con- 
ditions have  been  determined. 

During  the  past  four  years  the  city  of  Philadelphia  has  been  engaged 
ID  improving  the  channel  of  this  river  uuder  authorities  of  the  Secre- 
tary of  War  dated  September  3, 1895,  and  May  14, 1896.  Up  to  the 
end  of  the  past  fiscal  year  about  525,918  cubic  yards  of  material,  as 
measured  in  the  dump,  had  been  removed  from  the  channel  and  placed 
ashore. 

Detailed  information  with  reference  to  this  subject  is  given  in  a  letter 
dated  June  22, 1899,  from  Mr.  Theo.  0.  Knauff,  secretary  of  the  board 
of  harbor  commissioners,  which  he  has  kindly  prepared  at  my  reqaest. 
This  letter  is  appended  hereto. 

These  works  have  resulted  in  the  formation  of  a  channel  with  a  min- 
imum low- water  depth  of  24  feet  and  a  minimum  width  of  about  125  feet 
through  the  bar  at  the  mouth  of  the  river,  a  channel  with  a  depth  of 
22  feet  at  mean  low  water  and  a  width  of  250  feet  from  Penrose  Ferry 
Bridge  to  Fifty-eighth  street,  near  Gibson  Point,  except  at  Yankee 
Point,  where  the  width  is  300  feet.  From  a  point  opposite  Fifty -eighth 
street  the  channel  has  a  width  of  150  feet  and  a  mean  low- water  depth 
of  20  feet  to  a  point  about  one-fourth  of  a  mile  below  the  Baltimore  and 
Philadelphia  Eailroad  Bridge.  Work  is  in  progress  at  present  with  a 
view  of  obtainiug  a  channel  of  the  same  dimensions  from  the  latter 
point  to  a  point  700  feet  above  Harrison's  wharf,  and  fr^m  thence  a 
chanuel  150  feet  wide  and  18  feet  deep  at  mean  low  water  up  to  the 
Walnut  Street  Bridge. 

This  improvement  can  be  completed  in  accordance  with  the  adopted 
project  with  funds  now  available. 

During  the  fiscal  year  ending  June  30, 1898,  a  survey  of  the  river, 
made  in  accordance  with  the  provisions  of  the  river  and  harbor  act  ot 
June  3, 1896,  was  completed  from  the  mouth  to  Walnut  Street  Bridge, 
a  distance  of  7.39  miles,  and  a  project  for  further  improvement  sub- 
mitted on  March  5, 1898.  The  project  provides  for  the  formation  by  i 
dredging  of  a  channel  with  a  depth  of  26  feet  at  mean  low  water  and  a 
bottom  width  of  400  feet  firom  outside  the  bar  to  Penrose  Ferry  Bridge, 
U  miles,  and  thence  a  bottom  width  of  390  to  400  feet  to  Gibson  Point, 
about  3  miles;  from  Gibson  Point  to  Walnut  Street  Bridge,  abont  2.9 
miles,  for  a  channel  22  feet  deep  at  mean  low  water  and  a  bottom  width 
varying  firom  320  to  400  feet.  The  total  cost  of  the  work  was  estimated 
at  $3,153,000. 

This  work  lies  in  the  ooUeotion  district  of  Philadelphia,  at  which,  as  a  port  of  entry, 
there  was  collected  dnring  the  year  ending  December  31, 1898,  revenne  to  the  amoant 
of  $19,791,682.76.  The  nearest  fort  and  fight-houses  are,  respectively,  Fort  Mifflin 
and  Schuylkill  Biver  range  lights. 

Money  statement 

1 

during  fiscal  year  ... 

July  1, 1899,  balance  unexpended U*  100. 00 

Digitized  by  CjOOQ IC 


July  1, 1898,  balance  unexpended $12,067.18 

June  80, 1899,  amount  expended  during  fiscal  year 967.18 
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AppropriatioM, 


Act  of— 

June  11,1870 $15,000 

March  3, 1871 10, 000 

June  10, 1872 40,000 

March  3, 1873 40,000 

June  23, 1874 20,000 

March  3, 1875 20,000 

August  14, 1876 20,000 

June  18, 1878 30,000 

March  3, 1879 26,000 

June  14, 1880 40,000 

March3,1881 40,000 


Act  of— 

Augu8t2,1882 $25,000 

July5,1884 25,000 

August  5, 1886 18,760 

August  11, 1888 25, 000 

September  19, 1890 45, 000 

July  13,1892 46,260 

August  18, 1894 20, 000 

June  3, 1896 20,000 


Total 626,000 


Expemdiiurm. 
TV)tal  to  June  80, 1899 $513,900 


COMMKROIAL  STATISTICS. 


The  following  statement  of  the  foreign  and  domestic  commerce  of  the  Schuylkill 
River  for  the  years  ending  December  31,  1897  and  1898,  has  been  compiled  ^m 
returns  made  to  this  office  by  shippers^  consignees,  and  carriers: 

Ve$8el  movement. 


OUm. 


1897. 


ArriTsls. 


Bepar- 

tOTM. 


1898. 


ArriraU. 


Depar- 

tOTM. 


Steamers 

Sailing  veMels 

Canal  boats  and  barges 

Total 


368 

647 
4,667 


748 

191 

2,262 


227 

301 

3.043 


2.213 


6.467 


8,186 


4.171 


8,160 


Freight  movement. 


Articles. 


1897. 


Tons. 


Value. 


1896. 


Tons. 


Value. 


Asphalt 

Chemioals 

Clay   

C«d 

Coal  tar 

H*y 

Ice 

Iron,  manafaotared. 

Iron  ore. 

Lnmber 

Stone: 

Building 

Paving 

Sand :. 

Wood,  cord 

Misoeilaneons 


Total. 


Asphalt 

Chemicals 

Coal 

Grain 

Iron,  mannfactared 

Manore 

Oilcake 

Fetroleam  and  products . 


Total. 


19.912 

10,591 

2.570 

608,094 


1,538 
86,129 


160,986 
2,533 

19,661 
9,340 
895,457 
15,322 
50,242 


1,271,375 


600 

1,661 

86,171 

617,290 


49,250 


1,608,671 
67,818 

2,316,446 


1186.886 

64.430 

3,102 

1,783,186 


7,726 
186,888 


906,916 
19,205 

248,279 
36.010 

210.851 

75,257 

4.744.488 


8,683 
12,696 

1,145 

396. 073 

16,064 

1,640 
96,989 

1.704 
80,963 

8,049 

84,341 
2,000 
806,362 
21,441 
10,694 


8, 420, 182 


992.664 


27.643 

46,388 

273.184 

7,647,000 


49,250 


22,812.870 
6,429,137 

86,185,472 


656 

1,117 

150,736 

665.700 

6,479 

41, 418 

14,684 

2,244.053 

31.002 

8, 164, 845 


167,156 

66,280 

1.028 

1,148,030 

810,280 

9,242 

201,028 

37,172 

890,488 

76.708 

209,894 

7.000 

173,088 

70,320 

8,571,056 


6,880,580 


28.032 

804,447 

11,000,000 

97, 318 

41, 418 

358.416 

23,617,047 

4,492.621 

40,048,060 
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UBTTKB  FROM  MR.  THSO.  O.  ENAUFF,  8BGRBTART  OF  THB  BOARD  OF  HARBOR  COM* 
MI88IONKR8  FOR  THX  CITT  OF  PHILADELPHIA,  PA.,  WITH  REFBRBNCK  TO  THB 
PROGRESS  MADE  BY  THE  CITT  OF  PHILADELPHIA  IN  THB  WORK  OF  IMPROVIKO 
SCHUYLKILL  RIVER,  PENNSYLVANIA,  DURING  THE  FISCAL  TEAR  BNDINO  JUKB  30, 
1899,  WITH  ONB  INCLOSURB. 

Board  of  Harbor  Commissioners  for  the  City  of  PHiLADSLPHiAy 

Philadelphia,  June  22,  1899. 

Sir:  I  beg  to  aoknowledge  the  receipt  of  your  commauioation  under  date  of  May 
3, 1899,  in  which  you  ask  to  be  furnished  with  a  concise  statement  of  what  haa  been 
accomplished  by  the  city  of  Philadelphia  since  June  90, 1898,  in  the  improvement  of 
the  Delaware  and  Schuylkill  rivers  and  the  harbor  of  Philadelphia. 

Under  the  head  of  the  improvement  of  the  Schuylkill  River,  I  would  report  that 
under  contract  No.  3,  for  dredging  between  Penrose  Ferry  Bridge  and  Fifty-eighth 
street,  which  has  been  in  force  during  the  year,  98,518  cubic  yards  of  material  other 
than  rock  have  been  removed  and  placed  beyond  high  water  mark,  and  8  cable 
yards  of  rock.  The  work  has  been  completed,  and  the  total  cost  under  that  contract, 
which  was  $40,000,  has  been  paid.  The  result  is  a  channel  250  feet  wide  and  22  feet 
deep  at  mead  low  water,  from  a  point  about  a  half  mile  above  Penrose  Ferry  Bridge 
to  a  x>oint  about  one-quarter  mile  above  Yankee  Point. 

Under  contract  No.  4,  covering  from  Fifty-eighth  street  toward  Walnut  street^ 
88,708  cubic  yards  of  other  material  and  697  cubic  yards  of  rock  have  been  removed, 
under  which  $32,741.39  have  been  paid.  The  final  paymeut  is  still  pending,  the 
work  under  the  contract  has  been  completed,  and  in  tnat  portion  there  is  a  channel 
150  feet  wide  and  20  feet  deep  at  mean  low  water  from  Fiffcy-eighth  street  to  near 
the  Baltimore  and  Philadelphia  Railroad  Bridge.  Ledee  rock,  which  was  fonnd 
within  the  limits  of  the  contract,  was  removed  as  far  as  the  funds  would  permit. 

Under  contract  No.  7,  which  was  for  dredging  from  the  terminus  of  contract  No. 
3,  near  Yankee  Point  to  Fifty -eighth  street,  and  from  a  point  below  the  Baltimore 
and  Philadelphia  Railroad  Bridge  to  Walnut  street,  168,575  cubic  yards  of  other 
material  were  removed  and  4  cubic  yards  of  rock.  The  work  has  been  completed, 
and  the  total  cost,  $35,000,  has  been  paid.  On  this  portion  there  is  a  channel  250 
feet  wide  and  22  feet  deep  at  mean  low  water. 

Under  contract  No.  8,  lor  work  from  below  Fifty-eiffhth  street,  at  the  terminoa  of 
contract  No.  7  to  Fifty-eiffhth  street,  and  from  a  point  south  of  the  Baltimore  and 
Philadelphia  Railroad  Bridge  toward  Walnut  street,  work  has  been  in  progress,  and 
80,000  cubic  yards  of  other  material  and  38  cubic  yards  of  rock  have  been  removed, 
which  practically  finishes  the  work  of  dredging  below  Walnut  street.  On  a  portion 
of  this  contract  there  is  now  a  channel  depth  of  22  feet  at  mean  low  water,  with  a 
width  of  250  feet.  The  work  contemplates  a  channel  of  150  feet  width  and  20  feet 
depth,  from  the  neighborhood  of  the  Baltimore  and  Philadelphia  Railroad  Bridge 
to  a  point  700  feet  above  Harrison's  wharf,  and  from  that  point  to  Walnut  street,  a 
channel  of  150  feet  width  and  18  feet  depth  at  mean  low  water.  For  the  statement 
of  the  details  of  these  contracts  and  of  the  work  done  under  them,  I  am  indebted  to 
Mr.  George  8.  Webster,  chief  engineer  and  surveyor  of  the  city  of  Philadelphia^  a 
copy  of  whose  communication,  marked  ''A^''  is  herewith  Inclosed. 
Yours,  truly, 

Thbo.  C.  Knauvf,  Secretary. 

Lieut.  Col.  C.  W.  Raymond, 

Corps  of  Engii^eere, 


Ikclosurb  A« 

Dbpartmbnt  op  Public  Works,  Burbau  of  Subvbts, 

Philadelphia,  June  7, 1899. 

Dbar  Sir:  Replying  to  your  letter  requesting  information  npon  the  improvement 
of  the  channel  or  the  Schuylkill  River  being  carried  on  by  the  city  of  Philadelphia, 
I  have  to  state  that  the  following  contracts  have  been  in  force  and  under  execution 
during  the  year  ending  June  1,  1899: 

Contract  No.  £.— Dredging  in  the  SchnylkiU  River  between  a  point  about  half  a 
mile  above  Penrose  Ferry  Bridge  and  Fifty-eighth  stieet. 

Authorized  May  26,  1896;  contractor,  the  Philadelphia  Public  Works  Company; 
date  of  contract,  September  7,  1896;  limit  of  contract,  $40,000. 

Under  this  contract  there  have  been  removed  and  placed  beyond  high-water  mark 
98,518  cubic  yards  of  material  other  than  rock  and  8  cubic  yards  of  rock.  The  work 
has  been  completed  at  a  total  cost  of  $M,000.    Final  estimate  paid  Febmary  %  1899. 
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Tlie  eompletion  of  this  contract  resulted  in  the  formation  of  a  channel  250  feet 
wide  aod  22  feet  deep  at  mean  low  water  from  a  point  about  one-half  mile  above 
Penro««  Ferry  Bridge  to  a  point  aboat  one-foarth  mile  above  Yankee  Point. 

CotUT-4iet  No.  4. — Schuylkill  River  from  Fifty-eighth  street  toward  Walnut  street. 
Aatborized  December  28,  1895 ;  contractor,  the  Philadelphia  Public  Works  Com- 
pany ;  date  of  contract,  September  7, 1896;  limit  of  contract,  $45,000. 

There  have  been  removed  and  placed  beyond  high-water  mark  88,708  cubic  yards 
of  material  other  than  rock  ana  697  cubic  yards  of  rock.  There  has  been  paid  to 
date  $32,741.39. 

The  whole  of  the  channel  dredging  under  this  contract  was  completed  in  April. 
Final  ealimate  is  pending. 

The  completion  of  work  under  this  contract  resulted  in  the  formation  of  a  channel 
150  feet  wide  and  20  feet  deep  at  mean  low  water  from  Fifby-eighth  street  to  a  point 
about  one-fourth  of  a  mile  below  the  Baltimore  and  Philadelphia  Railroad  Bridge. 
Considerable  ledge  rock  was  found  within  the  limits  of  this  contract,  which  was 
removed  as  far  as  the  funds  would  permit. 

Cantraci  No.  7. — Dredging  Schuylkill  River  from  near  Yankee  Point,  the  terminus 
of  eontraot  No.  3,  to  Fifty-eighth  street,  and  from  a  point  south  of  Baltimore  and 
Philaflelpbia  Railroad  Bridse  to  Walnut  street. 

Anthorized  January  7, 18i%.  Contractor,  The  International  Contracting  Company 
of  Syracose,  N.  Y.    Date  of  contract,  July  28,  1898.    Limit  of  contract,  ^,000. 

Under  this  contract  tbere  were  removed  168,575  cubic  yards  of  material  other  than 
rock  and  4  cubic  yards  of  rock. 

The  work  was  completed  January  16,  1899.  Total  cost,  $35,000.  Final  estimate 
baa  been  paid. 

The  work  npon  this  contract  resulted  in  the  formation  of  a  channel  250  feet  wide 
and  22  feet  deep  at  mean  low  water  from  a  point  about  one-fourth  of  a  mile  above 
Yankee  Point  to  a  point  about  one- third  of  a  mile  below  Fifty-eighth  street. 

Contract  No.  8. — From  a  point  about  one  third  of  a  mile  below  Fifty-eighth  street, 
the  terminus  of  contract  No.  7,  to  Fifty -eighth  street,  and  from  a  point  south  of  the 
Baltimore  and  Philadelphia  Railroad  Bridge  toward  Walnut  street. 

Authorized  December  31, 1898.    Contractor,  American  Dredging  Company.    Date 
of  contraety  March  7,  1899.    Limit  of  contract,  $45,000. 
Work  npon  the  contract  is  now  in  progress. 

There  have  been  removed  and  placed  beyond  high-watermark  to  date  80,000  cubic 
yards  of  loose  material  and  38  cubic  yards  of  rook,  which  has  practically  completed 
tiie  work  of  dredging  below  Fifty-eighth  street. 

It  is  probable  tnat  some  rock  will  be  encountered  below  the  Baltimore  and  Phila- 
delphia Railroad  Bridge. 

Work  npon  this  contract  to  date  has  resulted  in  the  formation  of  a  channel  250  feet 
wide  and  22  feet  deep  at  mean  low  water  from  a  point  about  one-third  of  a  mile  below 
Flfty>eightli  street  to  Fifty -eighth  street.  The  work  now  in  progress  upon  the  con- 
tract is  with  the  view  of  obtaining  a  channel  of  150  feet  wide  and  20  feet  deep  at 
mean  low  water  from  a  point  about  one-fourth  of  a  mile  below  the  Baltimore  and 
Philadelphia  Railroad  Bridge  to  a  point  700  feet  above  Harrison's  wharf  and  from 
that  point  to  Walnut  street,  a  channel  150  feet  wide  and  18  feet  deep  at  mean  low 
water. 

The  work  which  has  been  done  has  been  within  the  lines  of  the  project  liiid  down 
hv  the  Corps  of  Engineers,  U.  S.  A.,  and'has  been  carried  on  subject  to  the  approval 
of  the  United  States  Engineer  Officer  in  charge  of  this  district. 

Table  of  apj^opriaiion^ 


Deeoriptioii. 


Amonnt. 


Dee.  28,1894 
DecL  28.189& 
ICay  16.1896 
Jan.  7, 1898 
Bee.  81,1896 


Allotment  for  remoyinff  impedimenta  to  navigation 

Improvement  SohoylkUI  River  between  Fifty-eighth  and  Walnnt  streets  . 
Work  between  point  abore  Penrose  Ferry  Brlage  and  Fifty-eighth  street 

To  continue  the  dredging 

do ' 

Total 


$40,000 
60,000 
40,000 
40,000 
50,000 


220,000 


Yonrsi  truly, 

Mr.  Theo.  C.  Knauff, 

Sooretary,  Board  of  Harbor  Commi88ioner§, 


G.  S.  Wbbstsb^  Ch^f  EngvMer. 
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H  4. 
IMPROVEMENT  OF  ICE  HARBOR  AT  MARCU8H00K,  PENNSYLVANIA. 

An  account  of  this  improvement  in  contained  in  the  Annual  Report 
of  the  Ohief  of  Engineers  for  1896,  page  918. 

Since  1889  expenditures  have  been  confined  to  maintenance  and 
repairs.  During  the  fiscal  year  ending  June  30, 1898,  two  lauding  piers 
were  repaired  and  anew  mooring  post  placed,  at  a  cost  of  $700,  includ- 
ing inspection  and  snperint.endence.  The  fands  now  available  are  con- 
sidered sufficient  for  all  probable  necessities. 

This  work  is  located  in  tbe  collection  district  of  Philadelphia.  This  is  the  nearest 
port  of  entry,  the  collections  during  the  year  ending  December  31»  1898,  amonntine 
to  $19,791,682.75.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Mifflin  and 
Cheny  Island,  rear. 

Money  statement 

July  1,1898,  balance  unexpended $1,715.72 

July  1,1899,  balance  unexpended 1,715.72 


AppropriaiioH$» 


Act  of— 

June  23, 1866 $5,000 

March  2,1867 94,000 

January  14, 1880 35,000 

March  3,1881 30,000 

August  2, 1882 16,000 


Act  of— 

August  5, 1886 $15,000 

August  11,1888 15,000 

September  19, 1890 5,000 


Total 214,000 

Expenditures, 
Total  to  June  30, 1899 $212,284.28 


H5. 

CONSTRUCTION  OF  IRON  PIER  IN  DELAWARE   BAY,  NEAR  LEWES, 

DELAWARE. 

An  account  of  this  work  is  contained  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1896,  page  920: 

The  river  and  harbor  act  of  Jnne  3, 1896,  appropriated  $7,660  for  the 
maintenance  and  repair  of  this  pier. 

On  September  11,  1896,  a  project  for  the  application  of  the  fhnds 
appropriated  was  submitted  to  the  Department  and  approved  Septem- 
ber 18, 1896. 

Under  date  of  September  18,  1897,  contract  was  entered  into  with 
William  H.  Virdeu,  of  Lewe^,  Del.,  for  repairs  to  the  pier  in  accordance 
with  the  adopted  project  approved  September  18, 1896. 

During  the  fiscal  year  ending  June  30, 1898,  thecontract  above  referred 
to  was  completed,  the  following  repairs  having  been  made  at  a  cost  of 
$6,722.39,  including  inspection  and  superintendence:  Forty-one  fender 
piles  were  driven  (40  on  head  of  pier  and  1  on  the  bridge) ;  42  fender 
piles  shod  with  iron  strips;  449  feet  of  wale  on  west  side  replaced  by 
creosoted  timber;  535  feet  of  wale  on  the  east  side,  720  feet  of  curbing, 
and  the  decking  at  the  head  of  the  pier  replaced  by  new  timber;  a 
walk  3  feet  wide  laid  on  either  side  of  the  head  of  the  pier  and  between 
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the  tracks  for  entire  length  of  pier ;  the  foot  walk  on  the  bridge  repaired, 
and  three  supporting  columns  recovered  and  put  back  in  place. 

Dnring  the  past  fiscal  year  a  storage  platform  150  feet  long  and  15 
feet  wide  was  constructed  near  the  head  of  the  pier  at  a  cost  of  $100. 

It  is  proposed  to  hold  the  sum  of  $837.61,  which  remains  available, 
for  maintenance  and  repairs  as  needed. 

The  funds  now  available  are  considered  sufficient  for  present  needs. 

This  pier  is  in  the  collection  district  of  Delaware,  the  nearest  port  of  entry  being 
Wilnnington,  where  the  amoant  of  revenue  collected  daring  the  year  ending  Decem- 
ber 31  f  1898,  was  $27,000.  The  nearest  fort  and  light-house  are,  respectively,  Fort 
Delaware  and  Delaware  Breakwater  Light. 

Money  statement 

Jnlj  1, 1898,  balance  unexpended $937.61 

Jane  30, 1899,  amount  expended  during  fiscal  year 100.00 

July  1, 1899,  balance  unexpended 837.61 


AppropHai%ons» 


Act  of— 

July  15, 1870 $225,000 

June  ^,1874 10,000 

March  3, 1875 25,000 

March  8. 1875 '15,000 

August  14, 1876 30,000 

June  18,1878 20,000 

March  3, 1879 10,500 


Act  of— 

June  14, 1880 $10,000 

March  3, 1881 10,000 

August  2, 1882 13,000 

April  4, 1890 10,000 

June  8, 1896 7.660 

Total 386,160 


Expend%tur€9» 
Total  to  June  30, 1899 $386,5 


Ht  6. 

IMPROVEMENT  OF  DELAWARE  BREAKWATER,  DELAWARE. 

An  aecoaut  of  this  improvement  is  contained  in  the  Annnal  Eeports 
of  the  Chief  of  Engineers  for  189(i,  page  922;  1897,  page  1214,  and  1898, 
page  1094. 

Daring  the  past  fiscal  year  a  thorough  examination  has  been  made 
of  the  breakwater.  The  final  report  on  the  work  was  submitted  June 
19,  1899.    A  copy  of  this  report  is  appended  hereto. 

From  a  survey  of  the  Breakwater  Harbor  made  in  June,  1899,  it 
appears  that  a  decided  scour  has  taken  place  in  all  parts  of  the  harbor, 
the  greatest  scour  being  in  rear  of  the  old  eastern  breakwater.  Over 
the  protected  anchorage  site  the  average  scour  has  amounted  to  0.73 
feet  in  the  past  year. 

The  commercial  statistics  of  the  harbor  at  and  in  the  vicinity  of  this 
breakwater  are  given  in  connection  with  the  report  on  the  harbor  of 
refuge,  Delaware  Bay,  Delaware. 

This  work  is  situated  in  tlie  collection  district  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  revouae  collected  dnring  the  year  ending  Decem- 
ber 31,  1898,  was  $27,000.  Fort  Delaware  is  the  nearest  fort  and  the  Breakwater 
Light  the  nearest  light* hoase. 

ENO  99 85 
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Money  statement, 

July  1, 1898,  balance  unexpended $9,710. 11 

June  30,  1899,  amount  ex  pem  led  during  H8«al  year 8,640.37 

July  1, 1899,  balance  unexpended 1, 009. 74 


ApproprUi  tivna. 


Act  of— 

May  7,  1822 $22,700.00 

May  23,  1828 250,000.00 

Aprir23,  1830 162,000.00 

March  2,  1831 208,000.00 

July  3,  1832 270,000.00 

March  3,  1833 270,000.00 

June  28,  1834 270,000.00 

March  3,  1835  ..- 100,000.00 

July  2,  1836   100,000.00 

July  4,  1836  (survey)  ...  1, 000  00 

March  3,  1837 141,000.00 

July  7,  1838 150,000.00 

August  30,  1852 30,000.00 

Total  amount  appropriated  under  present  project  to  June  30,  1899 $616, 250. 00 

Expenditures, 

Total  to  June  30,  1899 $2,807,283.96 

Total  under  present  project  to  June  30,  1899 615, 180.26 


Act  of— 

June  23,  1866 $107, 910. 00 

March  2,  1867 109, 493. 70 

August2,  1882 125,000.00 

July  5,  1884 75,000.00 

Augusts,  1886 56,250.00 

August  11,  1888 100,000.00 

September  19,  1890 80, 000. 00 

July  13,  1892 50,000.00 

August  18,  1891 50,000.00 

June3,  1896 80,000.00 


Total 2,808,353.70 


COMMERCIAL  STATISTICS. 


During  the  year  ending  December  31,  1898,  the  following  vessels  called  at  Dela- 
ware Breakwater  for  the  leasons  given : 


Steam- 
ers. 


Ships. 


Barks.  <  Brigs. 


Scboon- 


Bnrgwi. '  Total. 


For  orders  ... 
For  harbor . . . 
In  distress ... 
Quarantined . 

Total... 


179 
75 


27  2  1  13    ; 

27  I           6  [      1,099            355 
.....! 2  I , 


254 


81 


54 


1.114 


244 

l,5<i9 

2 


355        1,815 


In  addition  to  the  above  about  2,000  craft  under  30  tons  have  used  the  breakwater 
for  harborage. 


PINAL  BBPOBT  OP  LIEUT.  COL.  0.  W.  RAYMOND,  COEPS  OF  ENGINEERS, 
UPON  THE  IMPROVEMENT  OP  DELAWARE  BREAKWATER,  DELA- 
WARE. 

Engineer  Office,  United  States  Army, 

Philadelphia^  Pa.j  June  19j  1899. 
General:  I  have  the  honor  to  submit  the  following  final  report  upon 
the  improvement  of  Delaware  Breakwater,  Delaware.  As  stated  in 
the  Annual  Report  for  1898,  the  work  of  construction  under  the  proj- 
ect for  this  improvement  was  completed  during  the  last  fiscal  year,  but 
it  was  considered  desirable  to  make  a  thorough  examination  of  the  struc- 
ture before  the  submission  of  the  final  report.  This  examination  was 
completed  during  the  present  fiscal  year. 
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The  original  Delaware  Breakwater  harbor  was  formed  by  two  detached 
breakwaters,  separated  byan  interval  of  1,350  feet,  which  were  com- 
menced in  1828  and  completed  in  1809.  The  project  recently  completed 
provided  for  the  construction  of  a  new  work  to  close  the  interval  between 
these  breakwaters.  It  was  first  proposed  by  a  board  of  engineers  in  a 
report  dated  August  29, 1872.  It  was  again  recommended  by  a  board 
of  engineers  in  a  report  dated  February  8, 1879.  The  board  of  1879 
estimated  the  cost  of  the  work  at  $600,000.  The  depth  of  water  over 
this  interval  was  about  34  feet  at  mean  low  water.  The  locations  of  these 
breakwaters  are  shown  on  the  map  transmitted  herewith.  In  the  Annual 
Report  of  the  Chief  of  Engineers  for  1882,  page  792,  a  project  was  sub- 
mitted for  the  execution  of  the  work.  It  was  proposed  to  close  the  gap 
by  means  of  a  concrete  superstructure  resting  upon  a  random  stone 
foundation.  A  bridge  of  creosoted  timber  carrying  a  double  railroad 
track  was  to  be  constructed  completely  across  the  interval.  The  sub- 
structure was  to  be  formed  by  depositing  the  materials  from  this  bridge 
to  the  level  of  12  feet  below  low  water  and  with  a  top  width  of  48  feet 
and  slopes  of  1  on  2.  To  construct  the  concrete  superstructure,  the 
bays  of  the  bridge  were  to  be  inclosed  with  detachable  aprons  forming 
boxes  in  which  the  concrete  was  to  be  deposited.  The  blocks  forming 
the  superstructure  were  to  have  a  length  of  16  feet,  a  bottom  width  of 
24  feet,  a  top  width  of  12  feet,  and  a  height  of  24  feet.  Their  bases  were 
to  be  formed  12  feet  below  low  water.  The  estimated  cost  of  the  work, 
including  plant,  was  $675,000. 

The  sum  of  $125,000  was  appropriated  in  the  river  and  harbor  act  of 
August  2, 1882,  for  prosecuting  the  work,  but  active  operations  were 
not  commenced  until  1884.  In  the  meantime,  on  June  4,  1884,  the 
project  was  modified  by  authority  of  the  Chief  of  Engineers. 

The  approved  project  under  which  work  was  commenced  provided 
for  the  abandonment  of  the  proposed  bridge.  A  foundation  of  brush 
mattresses  was  to  be  laid  across  the  gap  and  ballasted  with  stones 
weighing  from  50  to  150  pounds  each.  The  stone  for  the  substructure 
was  to  be  deposited  from  vessels  to  a  height  of  12  feet  below  mean  low 
water.  Forms  for  the  concrete  blocks  for  the  construction  of  the  super- 
structure were  to  be  made  of  creosoted  timber  at  both  sides  of  the  gap, 
launched  into  position  and  held  by  weights  until  filled  with  concrete, 
the  work  being  gradually  extended  from  both  ends  toward  the  center 
until  the  gap  was  closed.  The  estimated  cost  of  this  project  was 
$675,000. 

The  construction  of  the  mattress  foundation  was  commenced  in  1884 
and  completed  during  the  following  year.  From  this  time  until  Sep- 
tember 27, 1889,  the  operations  consisted  in  depositing  stone  upon  this 
foundation  for  the  formation  of  the  substructure,  the  total  quantity 
deposited  under  this  project  being  101,713  gross  tons.  Thetotal  amount 
expended  upon  this  work  was  $355,022.22. 

On  February  20,  1890,  a  new  project  for  the  completion  of  the  work 
was  approved  by  the  Department.  This  project  provided  for  the  com- 
pletion of  the  random  stone  substructure,  with  a  sea  slope  of  1  on  2  and 
a  harbor  slope  of  1  on  1^,  the  top  to  be  62  feet  wide  and  15  feet  below 
mean  low  water.  The  concrete  superstructure  was  to  be  27  feet  high 
and  27  feet  wide,  and  its  top  was  to  be  7^  feet  above  mean  high  water. 
It  was  to  be  built  of  sloping  concrete  blocks  to  a  level  of  about  2  feet 
above  high  water,  and  the  remaining  5^  feet  of  height  was  to  be  formed 
of  concrete  in  mass.  The  estimated  cost  of  completing  the  work  was 
$500,000,  making  the  total  estimated  cost  of  the  project  about  $855,000. 

In  1890  a  careful  survey  was  made  of  the  stone  already  deposited 
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for  the  formation  of  tbe  substructure  and  the  data  thus  obtained  led  to 
the  formation  of  a  new  project  for  the  completion  of  the  work.  This 
project  was  approved  on  April  4, 1891.  It  provided  for  raising  the  sub- 
structure to  the  level  of  mean  low  water,  with  a  top  width  of  40  feet  at 
that  level  and  such  sloi>es  as  might  be  formed  by  the  action  of  the  sea, 
by  depositing  random  stone  within  the  limits  of  the  assumed  low-water 
width.  The  superstructure  above  low  wat^r  was  to  be  14  feet  high  and 
20  feet  wide  at  top,  with  slopes  of  about  1  on  0.7  formed  by  heavy  stones 
laid  as  headers,  the  interior  space  to  be  filled  with  rabble.  These  slopes 
were  to  be  laid  up  roughly  in  high  steps  in  order  to  break  the  continuity 
of  the  waves.  The  estimated  cost  of  thus  completing  the  work  was 
f  400,000,  making  the  total  estimated  cost  of  the  project  $75B,250. 

Under  this  revised  project  the  work  of  depositing  stone  for  the  com- 
pletion of  the  substructure  was  commenced  on  July  28, 1891.  As  the 
stone  already  deposited  had  raised  the  average  level  of  the  work  too 
high  for  the  advantageous  employment  of  bottom-dumping  barges,  all 
the  material  was  deposited  from  steam-derrick  deck  barges  moored  in 
position  perpendicular  to  the  axis  of  the  work.  Each  stone  was  raised 
by  the  derrick  and  dropped  into  the  place  indicated  by  the  Govern- 
ment inspector.  The  work  was  commenced  at  the  eastern  end  of  the 
western  breakwater  and  carried  continuously  to  the  eastward  across 
the  interval. 

In  November,  1891,  when  operations  were  suspended  for  the  winter 
season,  the  structure  had  been  raised  to  low  water  over  a  distance  of 
003  feet.  This  portion  of  the  work  was  exposed  to  violent  storms 
before  the  resumption  of  operations  in  the  following  spring.  On  June 
1,  1892,  the  structure  had  been  raised  to  low  water  over  a  distance  of 
1,006  feet,  34,022  tons  of  stone  having  been  deposited.  The  average 
.  cross  section  of  the  work  at  that  time  is  shown  in  fig.  2.  The  average 
slopes  of  the  portions  built  before  and  after  the  winter  were  found  to 
be  practically  the  same. 

During  the  fiscal  year  ending  June  30, 1893,  the  structure  was  raised 
to  low  water  over  the  whole  interval.  The  amount  of  stone  deposited 
was  18,746  tons.  The  sections  of  the  work  were  not  determined  owing 
to  lack  of  funds  but  the  slopes  appeared  to  have  suffered  little  change. 
The  previous  winter  had  been  unusually  severe  but  the  work  was  not 
injured.  It  had  settled  about  1  foot.  The  average  cross  section  as 
determined  in  December,  1893,  is  shown  on  fig.  3. 

Owing  to  lack  of  funds,  no  work  was  done  during  the  fiscal  year 
ending  June  30, 1894.  During  the  fiscal  year  ending  June  30, 1895, 
601  tons  of  stone  were  deposited  to  fill  cavities  in  the  surface  and 
slopes  of  the  structure.  During  the  fiscal  year  ending  June  30, 1896, 
the  superstructure  was  fully  completed  for  a  distance  of  243  feet  and 
partly  constructed  for  a  farther  distance  of  269  feet.  The  amount  of 
stone  deposited  was  8,016  tons.  At  the  end  of  the  fiscal  year  ending 
June  30, 1897,  the  superstructure  had  been  fully  completed  for  a  dis- 
tance of  464  feet  and  partly  constructed  for  a  farther  distance  of  46 
feet.  The  amount  of  stone  deposited  during  the  year  was  17,078  tons. 
During  the  fiscal  year  ending  June  30,  1898,  the  superstructure  was 
completed.  The  amount  of  stone  deposited  during  the  year  was  26,927 
tons. 

The  work  was  completed  under  this  revised  project  on  June  30, 1898, 
105,390  tons  of  stone  having  been  placed  in  position  from  1891  to  1898. 
The  total  amount  of  stone  in  the  work  is  207,103  tons.  The  total  cost 
of  the  work,  including  surveys  and  examinations^  before  and  after 
completion,  was  $615,036.02. 
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The  plans  at  first  adopted  for  this  work  provided  for  a  concrete 
superstractnre  resting  upon  a  low  random  stone  substructare,  these 
methods  being  considered  much  less  expensive  than  a  stone  super- 
Btracture  resting  upon  a  random  stone  substructare  raised  to  the  level 
of  low  water.  This  conclusion  was  based  upon  two  assumptions:  (1) 
that  1.5  gross  tons  of  stone  are  required  for  every  cubic  yard  of  volume 
in  the  work,  and  (2)  that  the  slopes  of  the  old  breakwater  were  slopes  of 
eqailibrinra  resulting  from  wave  action,  and  that  therefore  it  would  not 
be  safe  to  assume  a  cross  section  for  the  new  substructure  having  a  less 
area  than  that  of  the  substructure  of  the  old  breakwater. 

The  first  assumption  was  based  upon  a  comparison  of  the  volumes  of 
the  old  breakwaters  with  the  weights  of  the  stone  deposited  for  their 
construction.  The  results  of  the  measurements  of  1S90,  and  other  con- 
siderations, however,  led  to  the  belief  that  1.25  tons  per  cubic  yard  was 
an  ample  allowance,  including  settlement  and  loss  beyond  calculated 
slopes. 

Aftor  a  careful  study  of  the  history  of  the  old  work,  the  second 
assumption  was  also  found  to  be  open  to  serious  question.  The  form 
and  dimensions  of  the  old  broakwator  were  principally  based  upon  a 
study  of  the  long  flat  slopes  of  the  Cherbourg  breakwater,  at  that 
time  the  only  pmctical  example  of  an  extensive  random  stone  ofishore 
breakwater.  The  stone  was  not  deposited  to  the  best  advantage,  as 
the  methods  of  unloading  then  available  were  not  such  as  to  render  an 
accurate  emplacement  possible.  It  was  concluded  that,  while  the 
slopes  of  the  old  work  were  doubtless  determined  by  wave  action,  the 
cross-sectional  area  was  probably  the  result,  not  only  of  this  action,  but 
also  of  the  location  of  the  stone  when  originally  deposited,  and  it 
therefore  seemed  probable  that  a  less  amount  of  material  differently 
deposited  might  be  found  to  have  the  necessary  st^ability. 

The  project  of  1891,  under  which  the  work  was  completed,  was  based 
upon  these  conclusions.  The  methods  employed  involve  some  new  ideas 
in  random  stone  breakwater  construction,  and  as  these  ideas  have  been 
adopted  to  some  extent  in  the  plans  for  extensive  works  of  a  similar 
character— notably  at  Sandy  Bay,  Massachusetts,  San  Pedro,  Oal.,  and 
the  new  work  in  Delaware  Bay — ^it  seemed  desirable  to  indicate  in  this 
final  report  how  far  they  have  been  confirmed  by  experience  and  in 
what  respects  they  may  require  modification. 

At  the  time  this  project  was  adopted  the  random  stone  substructure 
had  been  raised  along  its  axis  to  an  average  level  of  about  15  feet  below 
low  water,  the  material  having  been  deposited  without  any  attempt  at 
arrangement  as  regards  the  size  of  the  stones.  The  average  section  of 
this  work  is  indicated  by  the  shaded  line  on  fig.  1.  The  fundamental 
principle  adopted  in  the  new  project  for  the  completion  of  the  substruc- 
ture was  to  deposit  all  the  materials  within  the  assumed  limits  of  the 
low- water  width  and  permit  the  mass  to  assume  its  slopes  under  the 
action  of  the  sea.  The  larger  stones  were  to  be  deposited  on  the  sea 
side  and  the  smaller  stones  on  the  harbor  side  of  the  work.  The  stofies 
assumed  for  the  purpose  of  estimating  quantities  were  adopted  from 
the  cross  section  of  the  old  breakwater  and  are  shown  on  fig.  1. 

The  inner  and  outer  walls  of  the  superstructure  were  to  be  formed  of 
very  heavy  stones  laid  endwise  to  the  sea,  the  interior  space  to  be  com- 
pactly filled  with  rubble. 

The  characteristic  advantages  of  random  stone  breakwaters,  as  com- 
imred  with  breakwaters  of  other  types,  are  the  facility  and  simplicity 
of  their  construction  and  repair.  Their  peculiar  disadvantage  is  that 
they  require  a  large  volume  of  material  in  the  substructure^  most  of 
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which  is  not  needed  to  resist  the  action  of  the  sea  and  serves  only  to 
sapport  the  comparatively  small  resisting  parts  of  the  work.  Accord- 
ingly it  is  desirable  to  confine  the  volume  of  the  substructure  to  the 
smallest  limits  consistent  with  permanency  and  stability,  and  the  project 
was  prepared  with  this  end  in  view. 

The  volume  of  the  substructure  depends  upon  the  width  of  the  super- 
structure at  its  base,  the  inclinations  of  the  sea  and  harbor  slopes,  and 
the  depth  of  water  over  the  site.  To  reduce  the  superstructure  to  the 
least  dimensions  consistent  with  stability,  it  was  to  be  built  compactly 
of  large  stones  presenting  their  smallest  dimensions  to  the  action  of 
the  sea,  which,  with  modern  facilities,  can  be  readily  done  above  low 
water.  In  preparing  the  project  the  following  assumptions  were  made, 
subject  to  modification  if  found  desirable  during  the  progress  of  the 
work: 

i.  The  superstructure. — The  height  was  assumed  at  14  feet  above 
mean  low  water  or  9.5  feet  above  high  water.  The  old  breakwaters 
are  somewhat  lower  than  this,  but  experience  shows  that  they  are  too 
low,  as  waves  sometimes  pass  over  them  and  disturb  the  anchorage. 
*  The  top  width  was  assumed  at  20  teet.  This  is  about  the  top  width 
the  old  breakwaters  would  have  if  raised  to  the  level  of  the  new  one 
with  existing  slopes. 

The  slopes  were  assumed  at  about  1  on  0.7.  This  slope  is  much 
steeper  than  has  usually  been  adopted  on  the  sea  side  of  a  breakwater. 
There  are,  however,  on  one  of  the  old  breakwaters  several  sections 
where  this  exterior  slope  exists  and  has  stood  well  for  many  years. 
The  saving  of  material  resulting  fVom  the  adoption  of  such  a  slope  is,  of 
course,  very  great,  and  it  was  therefore  decided  to  commence  the  super- 
structure by  building  a  small  length  with  this  inclination  and  thus 
determine  experimentally  whether  it  had  the  requisite  stability. 

The  above  dimensions  and  slopes  correspond  to  a  bottom  width  of 
about  40  feet.    This  is  also  the  top  width  of  the  substructure. 

2.  Formation  of  steepest  slopes  for  the  suhstrudure, — The  condition 
that  all  material  should  be  deposited  within  the  limits  of  the  low- water 
width  was  established  in  order  to  insure  the  deposit  of  every  stone 
inside  the  stable  slopes  of  maximum  declivity.  The  declivities  of  the 
slopes  toward  the  sea  were  presumed  to  be  largely  dependent  upon  the 
size  of  the  materials  used  in  their  construction,  since  they  are  exposed 
to  wave  action.  The  harbor  slope  was  supposed  to  be  practically  inde- 
pendent of  the  size  of  the  materials,  since  it  is  exposed  to  very  little 
action  from  the  sea.  This  view  was  confirmed  by  a  careful  study  of 
the  harbor  slopes  of  existing  works  of  a  similar  character.  Accord- 
ingly the  larger  stones  were  to  be  deposited  on  the  sea  side  and  the 
smaller  stones  on  the  harbor  side  of  the  work. 

The  exposed  slopes  of  the  substructure  were  based  upon  the  existing 
slopes  of  the  old  eastern  breakwater,  although  those  of  the  old  western 
breakwater  (generally  known  as  the  "ice  breaker")  are  much  steeper. 
This  was  done  because  the  old  eastern  breakwater  is  much  more  exposed 
to  the  action  of  the  sea  than  the  ice  breaker;  and  as  it  was  impossible 
to  determine  how  much  the  difference  in  slopes  was  due  to  difi'erence  of 
exposure  and  how  much  to  differences  in  methods  of  construction  it 
was  thought  best  to  assume  the  gentler  slopes  for  the  purpose  of  esti- 
mating quantities,  especially  as  the  exposure  of  the  new  work  is  nearly 
twice  that  of  the  old  eastern  breakwater. 

3.  Harbor  slope  of  the  substructure. — This  slope  was  assumed  at  1  on 
1.3,  this  being  about  the  average  inclination  of  the  harbor  slopes  of 
both  the  old  breakwaters. 
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4.  Plane  of  rest. — This  is  the  horizontal  plane  below  which  the  action 
of  the  sea  is  assumed  to  be  so  small  that  it  may  be  neglected.  From  a 
study  of  the  cross  sections  of  the  old  eastern  breakwater  this  was 
assumed  at  12  feet  below  mean  low  water. 

5.  Lower  sea  slope  of  the  substructure. — This  is  the  slope  below  the  plane 
of  rest.  It  was  assumed  at  1  on  1.5,  which  is  the  inclination  of  this 
slope  in  the  old  eastern  breakwater. 

6.  Upper  sea  slope  of  the  substructure. — This  is  the  slope  between  the 
plane  of  rest  and  the  foot  of  the  superstructure.  It  was  assumed  at  1 
on  3,  which  is  the  inclination  of  this  slope  in  the  old  eastern  breakwater. 

It  may  be  of  interest  to  note  that  after  the  first  year's  experience  in 
the  construction  of  this  work,  the  Board  of  Engineers  upon  the  deep 
water  harbor  in  Southern  California  in  its  design  for  a  breakwater  at 
San  Pedro  Bay,  gave  this  slope  an  inclination  of  1  on  2,  which  is  the 
exterior  slope  of  the  ice  breaker.  (See  Keport  of  Board,  dated  October 
27, 1892;  Ex.  Doc.  No.  41,  House  of  Representatives,  Fifty-second  Con- 
gress, second  session.) 

7.  Estimate  of  quantities, — From  careful  measurements  of  the  material 
deposited  in  the  new  work  previous  to  1889,  it  was  determined  that  each 
cubic  yard  of  enrockment  required  1.17  gross  tons  of  stone.  For  the 
pariK>se  of  estimating,  this  was  increased  to  1.25  tons  per  cubic  yard  to 
allow  for  settlement  and  loss  of  stone  outside  the  assumed  slopes,  'the 
original  estimate  for  the  work  done  since  1891  was  106,000  gross  tons. 

The  average  cross  section  of  the  work  alter  completion,  as  deter- 
mined by  recent  measurements,  is  shown  on  fig.  4.  In  determining  the 
average  cross  section  of  the  substructure  the  sections  measured  within 
about  150  feet  of  the  ends  of  the  work  were  not  employed,  because  the 
slopes  in  these  localities  were  strengthened  by  the  deposit  of  additional 
stone  on  account  of  local  conditions.  This  was  necessary  in  joining 
the  new  to  the  old  works,  especially  at  the  eastern  end  where  there  is  a 
re-entrant  angle.  The  form  and  general  character  of  the  superstructure 
are  shown  by  the  two  photographs  transmitted  herewith. 

The  following  comparison  between  the  original  assumptions  and  the 
results  of  experience  may  be  of  some  interest  and  value,  although  all 
the  conclusions  are  not  as  definite  as  is  desirable,  owing  to  the  fact  that 
a  large  part  of  the  substructure  was  deposits  before  the  new  method 
of  construction  was  adopted: 

1.  The  superstructure. — The  height,  which  is  9.6  feet  above  high 
water,  seems  to  be  about  right  for  this  locality.  In  storms  the  top  of 
the  wave  frequently  passes  entirely  over  the  work,  but  does  not  create 
troublesome  disturbance  in  the  harbor.  It  does  not  seem  desirable  to 
build  the  superstructure  so  high  that  it  will  be  compelled  to  absorb 
the  accumulated  energy  of  the  entire  wave.  The  top  width  of  20  feet 
is  certainly  large  enough,  and  probably  a  width  of  15  feet  would  have 
given  ample  stability.  The  slopes  of  the  superstructure  appear  to 
have  maint4*iued  perfect  stability,  although  the  work  has  been  severely 
tested  by  violent  storms.  The  theoretical  objection  to  the  steep  exte- 
rior slope  is  that  it  intensifies  the  action  of  the  returning  wave,  and  thus 
causes  a  displacement  of  the  material  of  the  substructure  just  below 
low  water  at  the  foot  of  the  outer  wall.  The  outer  surface  of  the  wall 
is,  however,  so  irregular  that  the  wave  is  broken  up  before  its  return. 
In  a  few  places  stones  have  been  occasionally  displaced  at  the  top  of 
the  substructure  by  this  return  action,  but  the  tendency  to  motion  was 
easily  checked  by  the  deposit  of  a  few  large  stones. 

2.  Formation  of  steepest  slopes  for  the  substruvture. — The  slopes  of  the 
substructure  have  slowly  changed  during  the  progress  of  the  work,  as 
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shown  by  comparing  figs.  2,  3,  and  4.  Althoagh  the  completed  stmo- 
ture  has  been  exposed  to  the  action  of  the  sea  for  aboat  one  year,  and 
most  of  the  sabstrnctare  for  several  years,  it  is  too  soon  to  decide  that 
permanent  inclinations  have  been  attained.  The  sea  slope  is  steeper 
and  the  harbor  slope  less  steep  than  was  expected.  This  is  probably 
the  result  of  placing  the  larger  stones  on  tbe  exterior  and  the  smaller 
stones  on  the  interior  of  the  work.  The  assumption  that  the  barber 
slope  is  practically  independent  of  the  size  of  the  materials  of  which 
it  is  constracted  seems  to  be  erroneous. 

With  the  best  modern  appliances  there  is  no  difficulty  in  transport- 
ing and  depositing  very  large  stones,  and  stones  weighing  from  4  to 
15  tons  can  now  be  obtained  and  deposited  at  as  low  a  price  as  the 
smaller  ones.  It  seems  probable  that  better  results  would  be  obtained 
if  both  sloi>es  were  formed  by  the  deposit  of  very  large  stones,  the 
smaller  stones  being  all  placed  in  the  interior  of  the  work.  If  tliis 
method  were  adopted  it  would  probably  be  found  desirable  to  deposit 
a  pai't  of  this  material  outside  the  limiting  lines  of  the  low-water  width. 

3.  Harbor  slope  of  the  substructure. — The  average  inclination  of  this 
slope  is  about  1  on  1.4,  instead  of  1  on  1.3,  as  was  expected. 

4.  Plane  of  rest — There  is  no  indication  of  the  existence  of  a  plane  of 
rest  either  in  this  work  or  in  the  ice  breaker.  It  seems  probable  that 
the  change  of  slope,  which  apparently  indicates  a  plane  of  rest  in  the 
old  eastern  breakwater,  is  the  result  of  the  method  of  construction  and 
not  of  the  action  of  the  sea.  If  the  stone  is  so  deposited  as  to  assume 
an  exterior  form,  due  to  the  action  of  natural  forces  only,  it  is  believed 
that  a  single  slope  will  be  found  to  extend  from  low  water  to  the  bottom. 

5.  Lower  sea  slope, — There  has  been  considerable  shoaling  on  the  out- 
side of  the  work,  and  the  material  deposited  before  1889  is  now  covered 
with  sand  so  that  the  slope  can  not  be  measured. 

6.  Upper  sea  slope. — During  the  progress  of  the  work  it  was  consid- 
ered desirable,  as  a  matter  of  precaution,  to  deposit  large  stones  along 
the  foot  of  the  superstructure.  The  material  of  the  substructure  on 
the  seaside  therefore  rises  to  a  level  about  2.5  feet  above  low  water. 
The  average  surface  below  low  water  (shown  on  fig.  4)  has  two  slightly 
different  inclinations.  From  low  water  to  6.7  feet  below  low  water  the 
slope  is  1  on  1.5,  and  from  6.7  feet  below  low  water  to  15.4  feet  below 
low  water  the  slope  is  1  on  1.2.  Below  this  level  the  slope  is  believed 
to  have  been  formed  by  material  deposited  before  1889.  It  is  evident 
that  the  point  of  change  below  low  water  is  too  high  to  indicate  the 
existence  of  a  plane  of  rest.  On  the  contrary,  it  seems  probable  that 
the  surface  has  not  yet  assumed  a  slope  of  stability,  and  that  it  will,  in 
the  course  of  time,  settle  down  to  a  uniform  slope  of  about  1  on  1.5. 
The  deposit  of  some  additional  stone  at  the  foot  of  the  superstructure 
to  conform  to  this  movement  may  perhaps  be  necessary.  This  slope  is 
much  steeper  than  was  expected,  as  it  was  inferred  from  the  examina- 
tion of  other  works  that  the  steepest  slope  of  stability  would  be  found 
to  be  about  1  on  2. 

7.  Estimates  of  quantities. — As  before  stated,  it  was  assumed  as  the 
result  of  measurements  made  in  1891  that  each  cubic  yard  of  the  work 
would  require  1.17  gross  tons  of  stone,  which  estimate  was  increased  to 
1.25  tons  per  cubic  yard  to  allow  for  settlement  and  misplacement. 
Measurements  since  the  completion  of  the  work  show  that  the  weight 
of  the  material  deposited  since  1891  was  1.203  tons  per  cubic  yard. 
The  average  weight  for  the  whole  work  built  since  1884  was  1.188  tons 
per  cubic  yard.    The  weight  of  the  stone  averaged  about  165  pounds 
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per  cubic  foot.  The  voids  are  therefore  aboat  40  per  cent  of  the  whole 
volume.  The  stones  were  of  all  sizes,  the  largest  weighing  about  13 
tons. 

The  estimate  of  material  for  the  work  done  since  1891  was  106,000 
tons.    The  amount  of  stone  actually  deposited  was  105,390  tons. 

The  experience  obtained  in  the  construction  of  this  little  work  will,  I 
trust,  be  found  of  some  value  in  connection  with  breakwater  construc- 
tion on  a  larger  scale,  although  the  conclusions  to  be  derived  Irom  it 
are  necessarily  incomplete.  A  large  part  of  the  substructure  was  con- 
structed before  the  new  method  was  adopted;  the  work  was  prosecuted 
slowly  on  account  of  lack  of  funds,  and  the  best  appliances  for  its  execu- 
tion were  not  always  employed. 

The  most  economical  and  rapid  method  of  raising  the  substructure 
to  a  level  of  about  10  feet  below  low  water  is  undoubtedly  by  deposit- 
ing the  material  from  bottom  dumping  barges.  The  experience  in  this 
work  furnishes  no  information  with  reference  to  this  method  as  con- 
dacted  with  the  best  modern  appliances.  The  points  that  seem  to  be 
best  established  are  that  the  superstructure  can  be  safely  made  of  much 
smaller  dimensions  and  with  a  much  steeper  sea  slope  than  have  here- 
tofore been  considered  admissible,  and  that  the  exterior  slope  of  the 
substructure  has  sufficient  stability  with  an  inclination  of  about  1  on 
1.5  if  the  stones  tbrming  it  are  large  and  properly  deposited. 

In  the  extensive  new  breakwater  now  under  con^struction  in  Delaware 
Bay  more  complete  and  satisfactory  information  will  doubtless  be 
obtained.  The  experience  already  gained  from  this  new  work  can  not 
properly  be  fully  described  in  this  report,  but  it  may  be  well  to  mention 
two  points  which  may  be  of  use  to  others.  It  is  found  of  great  advan- 
tage to  temporarily  raise  the  substructure  to  about  the  height  of  high 
water  over  the  outer  half  of  it«  low-watet  width.  This  forms  a  shelter  for 
the  stone  vessels,  and,  by  weighting  the  exterior  of  the  work,  tends  to 
to  bring  the  sea  surface  sooner  to  a  slope  of  stability.  During  the  first 
winter  following  deposit  the  mass  settles  at  least  one  foot.  The  action 
of  storms  moves  the  stones  heaped  up  in  front  over  toward  the  rear, 
depositing  them  in  the  depression  caused  by  settlement.  This  reduces 
the  amount  of  leveling  required  for  the  establishment  of  the  superstruc- 
tnre.  It  is  also  found  best  to  level  the  substructure  at  about  1  foot  above 
low  water  instead  of  at  low  water.  This  greatly  expedites  and  facilitates 
the  construction  of  the  superstructure,  and  when  the  work  has  settled 
to  its  final  position  the  foot  of  the  wall  will  be  found  at  about  the  level 
of  low  water. 

For  many  years  previous  to  its  completion  the  Delaware  Breakwater 
Harbor  was  continually  shoaling,  and  it  is  now  of  use  only  for  vessels 
of  small  draft.  Its  present  condition  is  shown  by  the  map  accompa- 
nying this  report.  It  is  a  matter  of  great,  interest  to  determine  the 
influence  of  closing  the  interval  between  the  old  breakwaters  upon  the 
rate  of  shoaling  in  the  harbor,  since  engineers  of  recognized  ability 
have  widely  differed  with  reference  to  this  question.  Since  the  struc- 
ture was  raised  above  high  water  the  strength  of  the  ebb  currents 
running  parallel  to  the  general  direction  of  the  breakwaters,  and  there- 
fore the  tendency  to  scour,  have  greatly  increased. 

The  following  information  is  derived  from  a  study  of  the  surveys  of 
1863,  1881, 1891,  1898,  and  1899.  For  the  purpose  of  comparison,  an 
area  of  about  270  acres  in  rear  of  t^e  breakwaters  is  divided  into  four 
compartments,  marked  **A,"  "B,''  "0,'^  "D,"  on  the  accompanying 
map. 
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The  annaal  rates  of  change  in  depth  in  the  harbor  and  its  compart- 
ments during  the  periods  considered  are  shown  in  the  following  table, 
in  which  +  indicates  shoaling  and  —  scouring. 


Period. 


1883-1881 
1881-1891 


1891-1898 
1898-1899 


Ck>ii(litioD  of  work. 


Average  depth  of  aimaal 
change. 


Average 
anDUiu 


Before  commencement      Feet.       Feet.       Feet. 
ofnewwork '+0.03     +0.07     +0.18 

Stractiire  raised  to  15  I  i 

feet  below  mean  low 
water +  .23  .  4-  .17     +.19 

Work  completed +  .74  i  +  .37     +  .10 

One  year  after  comple- 
tion  '—  .10    —  .30    —2.10 


C. 


Average 

annou 

change        change 
over  weat-  over  eaat- 
em  half  of  em  half  of 

harbor,    1    harbor, 
4(A  +  B).|i(C  +  D).l 


Feet. 
+0.18 


+  .M 
+  .13 

—  .40 


Average 
annual 
change 

over 
harbor. 


+0.05'        +0.17  1        +0.11 


-4-  .20 
+  .56 


—1.25 


+  .18 
+  .34 

—  .78 


It  appears  from  this  table  that  the  work  during  its  progress  increased 
the  rate  of  shoaling  in  the  western  part  of  the  harbor  and  diminished 
it  in  the  eastern  part.  Since  the  completion  of  the  work  there  has  been 
a  decided  scour  in  all  parts  of  the  harbor,  the  greatest  scour  being  in 
rear  of  the  old  eastern  breakwater.  The  work  has  not  been  completed 
long  enough  to  permit  of  definite  conclusions  as  to  final  results,  but 
there  is  reason  to  hope  that  the  deterioration  in  depth,  which  was  so 
long  in  progress,  has  finally  been  checked.  The  harbor  is  so  useful  for 
small  vessels  that  the  cost  of  its  completion  seems  to  have  been  amply 
justified. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Lieut.  CoLj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U,  8,  A. 


H  7. 
construction  of  harbor  of  refuge,  DELAWARE  BAY,  DELAWARE. 

An  account  of  this  improvement  is  contained  in  the  Annual  Eeport 
of  the  Chief  of  Engineers  for  1897,  page  1216. 

During  the  fiscal  year  ending  June  30,  1898,  under  a  contract  with 
Messrs.  Hughes  Bros.  &  Bangs  dated  February  6, 1897,  289,709  tons  of 
stone  were  deposited  in  the  work,  the  total  amount  deposited  to  June 
30,  1898,  being  298,744  tons. 

During  the  past  fiscal  year,  under  the  same  contract,  450,460  tons  of 
stone  were  deposited  in  the  work,  the  total  amount  deposited  to  June 
30,  1899,  being  749,204  tons. 

The  contract  above  referred  to  provides  for  the  complete  execution  of 
the  work  to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law.  It  required  the  placing  of  125,000  tons  of  stone  during 
the  year  ending  December  31,  liS97,  as  estimated  by  the  engineer  ofiicer 
in  charge,  under  the  terms  of  the  contract;  and  for  the  continuance  of 
the  work  as  rapidly  as  may  be  required  by  the  engineer  officer  in  charge, 
to  the  extent  of  placing  280,000  tons  during  any  one  calendar  year,  pro- 
vided sufficient  funds  are  available  for  payment  therefor.    The  work  is 
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required  to  be  commenced  on  or  before  May  1, 1897,  and  to  be  completed 
on  or  before  Dexjember  31, 1901,  unless  prevented  by  lack  of  funds. 

On  December  31, 1897, 131,10(5  tons  of  stone  had  been  deposited  in 
accordance  with  the  terms  of  the  contract. 

The  condition  of  the  work  June  30,  1809,  was  as  follows: 
Beginning  at  the  stake  light,  which  was  erected  May  4, 1897,  to  mark 
the  initial  point  of  the  upper  part  of  the  work,  and  running  S.  SE.  J  E. 
for  a  distance  of  5,280  feet  and  thence  S.  by  E.  a  further  distance  of 
1,450  feet,  making  a  total  length  of  6,730  feet,  the  substracture  had  been 
brought  to  a  width  of  about  41  feet  at  mean  low  water;  thence  for  a  fur- 
ther distance  of  600  feet  it  was  partly  constructed  to  an  average  height 
of  about  10  feet  below  mean  low  water.  The  superstructure  had  been 
completed  for  a  distance  of  350  feet  and  partly  constructed  for  a  fur- 
ther distance  of  1,350  feet.  The  construction  of  the  superstructure  was 
begun  at  a  point  1,000  feet  distant  from  the  stake  light. 

This  work  is  sitnated  in  the  collection  district  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  revenue  collected  dnring  the  year  ending  Decem- 
ber 31,  1898,  was  $27,000.  Fort  Delaware  is  the  nearest  I'ort,  and  the  Breakwater 
Light  the  nearest  light-house. 

Money  statement 

Jnly  1, 1898,  balance  unexpended $917,788.35 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1899 377, 000. 00 

1,294,788.25 
Jane  30,  1899,  amount  expended  during  fiscal  year 540, 607. 09 

Jnly  1, 1899,  balance  unexpended 754,181.16 

July  1,  1899,  outstanding  liabilities $159,018.46 

July  1,  1899,  amount  covered  by  uncompleted  contracts....  695, 162.70 

754, 181. 16 

I  Amount  (estimated)  required  for  completion  of  existing  project 773, 666;  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1901 450,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186ti  and  1867  and  of  sundry  civil  aet  of  June  4,  1897. 


Appropriationa. 
Act  of— 

June  3, 1896 $5,000 

June  4, 1897 394,334 

July  1,  1898 800,000 

March  3,  1899 377,000 

Total 1,576,334 

Exj)enflitiire9. 
Total  to  June  30,  1899 ^ $822,152.84 


CONTRACT  IN  FORCE,  WITH  NAMES  OP  CONTRACTORS.  DATE  OP  APPROVAL,  OF  BEGIN- 
NING WORK,  AND   EXPIRATION. 

With  Hujzhes  Bros.  &  Bangs,  of  Syracuse,  N.  Y.,  dated  February  5,  and  approved 
February  20, 1897,  for  complete  execution  of  the  work  of  constructing  a  stone  break- 
water, to  be  paid  for  as  appropriations  may  be  made  from  time  to  time  by  law.  To 
be  commenced  on  or  before  \Iay  1,  1897,  and  completed  on  or  before  December  31, 
1901,  unless  prevented  by  lack  of  funds. 
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H  8. 

IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  JERSEY. 

An  acooant  of  this  improvement  is  contained  in  the  Annaal  Report 
of  the  Chief  of  Engineers  for  1896,  page  925. 

The  original  project,  adopted  in  1881,  provided  for  the  improvement 
of  the  main  river  and  the  liloant  Holly  Branch  and  contemplated  no 
improvement  in  the  Lamberton  Branch.  The  river  and  harbor  act  of 
June  3,  1896,  appropriated  $2,000  for  continuing  this  improvement, 
this  snm  to  be  expended  in  the  improvement  of  the  Lnmberton  Branch. 

The  Lnmberton  Branch  was  surveyed  as  far  as  Lumberton,  N.  J.,  in 
1897,  and  a  project  for  its  improvement  approved  July  3, 1897. 

The  project  provided  for  the  formation,  by  dredging,  of  a  channel  6 
feet  deep  at  mean  low  water  and  30  feet  wide  through  the  shoals  at 
Patterson's  landing  and  below  and  above  Paxson's  landing  as  far  as 
available  funds  would  permit. 

Under  date  of  September  11, 1897,  contract  was  entered  into  with 
Frank  C.  Somers,  of  Camden,  N.  J.,  for  the  dredging  required  by  the 
project. 

Work  under  this  contract  was  commenced  October  19,  1897,  and 
completed  November  5, 1897,  6,026  cubic  yards  having  been  dredged 
at  a  cost  of  $l,767.5i»,  including  inspection  and  superintendence.  The 
cost  of  the  survey  of  the  Lumberton  Branch,  made  during  the  fiscal 
year  ending  June  30,  1897,  was  $232.41. 

By  the  work  done  a  channel  30  feet  wide  and  6  to  7  feet  deep  at 
mean  low  water  was  formed  through  the  shoals  at  Patterson's  landing 
and  below  Paxson's  landing  and  partly  formed  through  the  shoal  above 
Paxson's  landing,  the  total  lengths  of  channel  aggregating  1,075  feet, 
thereby  completing  the  work  provided  for  in  the  project. 

^he  river  and  harbor  act  of  March  3, 1899,  appropriated  $2,000  for 
continuing  this  improvement,  this  sum  to  be  expended  in  the  improve- 
ment of  the  Lumberton  Branch. 

A  project  for  the  expenditure  of  this  sum  was  approved  April  8, 1899. 

The  project  provides  for  the  formation  by  dredging  of  a  channel  30 
feet  wide  and  6  feet  deep  at  mean  low  water  through  the  shoals  below 
Moore's  landing  and  below  Hainesport,  as  far  as  available  funds  will 
permit. 

Under  date  of  June  22, 1899,  contract  was  entered  into  with  John  L. 
Mills,  of  Camden,  N.  J.,  for  the  dredging  required  by  the  project.  Work 
under  this  contract  will  be  commenced  during  the  present  season. 

This  work  is  situated  in  the  collection  district  of  BorllDgton.  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenae  was  collected  during  the  year  ending 
December  31, 1898.  The  nearest  fort  is  Fort  Mifflin,  and  the  Horseshoe  lights  are  the 
nearest  light-hoases. 

Money  statement. 

Amount  appropriated  by  rlyer  and  harbor  act  approved  March  3,  1899. ..    $2, 000. 00 
June  30,  1^,  amount  expended  during  fiscal  year 20.33 

July  1, 1899,  balance  unexpended 1,979.67 

July  1,  1899,  amount  covered  by  uncompleted  contracts 1, 700. 00 

July  1, 1899,  balance  available 279.07 
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BELOW  THE  FORKS. 

Act  of— 

March  3, 1881 $10,000.00 

August  2.  1882 10,OOU.UO 

September  19,  1890 10,000.00 

MOUNT    HOLLY   BRANCH.  30,000.00 

Act  of— 

July  13,  1892 $5,000.00 

August  18,  1894 3,000.00 

8,000.00 

LUMBERTON  BRANCH. 

Act  of— 

June  3, 1896 2,000.00 

March3,1899 2,000.00 

4,000.00 

Total 42,000.00 

Expenditures, 

Total  to  June  30,  1899 $39,520.64 

Carried  to  the  surplus  fund  in  July,  1890 100.09' 

Redeposited  to  credit  of  appropriation  December  21, 1895 399. 70 


Abitraet  of  proposaU  for  exoavaiing  and  removing  material  from  Rancooae  River,  New 
Jersegf  opened  June  8,  1899,  by  Lieut,  Col,  C,  W,  Raymond,  Corps  of  Engineers. 

[Approximate  quantity  of  material  to  be  removed,  6,800  cable  yards.] 


Ko 


Name  and  address  of  bidder. 


Per  cubic 
yard, 


Amonnt. 


American  Dredging  Co.,  Philadelphia.  Pa 

River  and  Hartrar  Improvement  Co.,  Camden,  N. 

John  L.  Mills,  Camden,  N.J 

Delaware  Constmotion  Co.,  Wilmlncton,  Del 

Philadelphia  Constmction  Co.,  Philadelphia,  Pa .. 


Cents. 
30 
28 
25 
35 


$2,040.00 
1.004.00 
1.700.00 
2,380.00 
2,040.00 


Contract  (dated  June  22, 1899)  entered  into  with  John  IS.  Mills.    In  progress. 


LIST  OF  ALL  CONTRACTS    IN    FORCB,  WITH    NAMES   OF    CONTRACTORS,   DATE    OF 
APPROVAL,   OF  BEGINNING  WORK,  AND  EXPIRATION. 

With  John  L.  Mills,  of  Camden,  N.  J.,  for  dredsing  in  the  Lumberton  Branch  of 
the  Rancocas  River,  dated  June  22,  and  approved  July  7,  1899.  Work  to  be  com- 
menced on  or  before  July  10,  1899,  and  completed  on  or  before  September  10, 1899. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  the  years  ending  December  SI,  1897  and  1898. 


ArrivaU. 

Departures. 

Kind  of  vesseL 

1807. 

1808. 

1897. 

1808. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No.         Tons. 

gteam«n 

806 

150 

2,437 

85.400 

7.250 

009.250 

800 

155 
1,687 

143,600 

7,600 

421,750 

808 

150 

2,487 

85,400 

7.250 

609,250 

806        143, 600 

Bailinff  Tennels 

155            7.600 

1,687  ,      421.750 

Total 

2,805 

081.000 

2,738 

572,950 

2,805 

681,000 

2,783 

572,93a 
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Freight  statement. 


Articles. 

1897. 

1898. 

Tons. 

Vslu6. 

Tons. 

Value. 

AURIVINO. 

Chemicals 

6,500 
84,000 

$43,200 
97,000 

3,300 
35.000 
3,000 
4.100 
10.000 
78,0JO 
,  6.480 

$<>3  goQ 

Coal 

125.000 
16,500 

Fertilisers 

IroD,  pig  .............................. ......   ...........  .... 

4,400 
10,000  1 
75,000 

6,500  1 

48.400 
20,000 
112,500 
267,  450 

53  300 

Lime...... 

18,000 

Manure 

97,000 

Miscellaneons 

287,300 

Total , 

136,400  1 

588,550 

139.880 

620.900 

DEPARTING. 

Fish 

200 

150.300 

5.  620 

5,780 

16,000 
150,  000 
595, 000 
282,500 

Sand 

200,400 
6, 500  1 
5,700, 

277, 300 
32o.  000 
263,500 

ProUiico 

Miscellaueoos 

Total 

218,600  , 

865,800 

161,900 

1,043,500 

H  g. 
IMPROVEMENT  OF  ALLOWAY  CREEK,  NEW  JERSEY. 

An  account  of  tbis  improvement  is  contained  in  the  Annual  Eeport 
of  the  Chief  of  Engineers  lor  1896,  page  928. 

Under  date  of  March  16, 1897,  contract  was  entered  into  with  John 
L,  Grim,  of  Philadelphia,  Pa.,  for  the  construction  of  about  400  linear 
feet  of  pile  dike  and  the  dredging  of  about  7,500  cubic  yards  of  material, 
scow  measurement,  from  the  channel  of  the  creek  above  Upper  Han- 
cock Bridge. 

During  the  fiscal  year  ending  June  30, 1898,  work  was  in  progress 
under  the  above-mentioned  contract,  which  was  completed  in  Septem- 
ber, 1897.  Under  this  contract  404  linear  feet  of  dike  were  constructed 
during  the  fiscal  year  ending  June  30,  1897,  and  4,269  cubic  yards  of 
material  were  removed,  at  a  total  cost,  including  inspection  and  super- 
intendence, of  $2,640.50.  About  three-fifths  of  the  projected  work  had 
been  accomplished. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $3,000  for 
continuing  the  improvement.  A  project  for  the  expenditure  of  this 
sum  was  approved  April  8, 1899.  The  project  provides  for  enlarging, 
by  dredging,  existing  channels  at  the  shoals  below  Upper  Hancock 
Bridge,  viz:  at  Lower  Brad  ways.  Smith  Reeves,  and  below  the  Square, 
to  a  width  of  75  feet  and  depth  of  6  feet  at  mean  low  water,  and  above 
Upper  Hancock  Bridge,  for  the  formation  of  a  channel  by  dredging,  60 
feet  wide  and  6  feet  deep  at  mean  low  water  through  the  shoals  at  Upper 
Bradways,  below  llobinsons  Landing,  above  Robinsons  Landing,  Lower 
Fowsers,  Upper  Fowsers,  Lower  Lamberts,  Upper  Lamberts,  and  at 
Quinton,  as  far  as  available  funds  will  permit. 

Under  date  of  June  22, 1899,  contract  was  entered  into  with  the 
River  and  Harbor  Improvement  Company,  of  Camden,  N.  J.,  for  the 
work  required  by  the  project. 

Work  under  this  contract  will  be  commenced  during  the  present 
season. 

This  work  is  situated  in  the  oollection  district  of  Bridgeton,  N.  J.,  which  is  the 
Dearest  port  of  entry,  at  which  do  revcDiie  was  coHected  duriog  the  year  endiog 
December  31,  1898.  The  nearest  fort  is  Fort  Delaware,  and  the  Keedy  Island  Light 
is  the  nearest  light-house. 
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Money  state^nent. 


July  1,  1898,  bftlftnce  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . 


$352.55 
3, 000. 00 


June  30, 1899,  amount  expended  during  fiscal  year. 


3,352.55 
330.66 


July  1, 1899,  balance  unexpended 3,021.89 

July  1, 1899,  amount  covered  by  uncompleted  contracts 2, 475. 00 


July  1, 1899,  balance  available. 


546.89 


Amount  (estimated)  require*!  for  completion  of  existing:  project 7, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending. June  30, 1901.      7,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations, 

Act  of— 

September  19,  1890 $6,000 

Julv  13,  1892 3,000 

August  18,  1894 3,000 

Junes,  1896 3,000 

March  3, 1899 3,000 

Total 18,000 

Expenditures. 
Total  to  June  30, 1899 $14,978.11 


Abstract  of  proposals  for  excavating  and  removing  material  from  AUoway  Creek,  New 
Jersey y  opened  June  8, 1899,  by  Lieut,  CoL  C  W,  Raymond,  Corps  of  Engineers, 

^Approxinwte  quantity  of  material  to  be  removed,  16,500  cubic  yards.] 


No. 


Kame  and  addrens  of  bidder. 


American  Dredsin^  Co.,  Philadelphia,  Pa 

John  L.  Mills,  Camden,  K.  J 

River  and  Harbor  Improvement  Co..  Camden,  N.  J 

Philadelphia  Cunstmctiun  Co.,  Philadelphia.  Pa 

Delii ware  Construction  Co.,  Wilmington,  Del 


Per  cubic 
yard. 

Centt. 
18 
17 
15 
36 
40 


Amount. 


$2,070.00 
2.805.00 
2, 475. 00 
5.040.00 
6.60U.00 


Contract  (dated  June  22, 1899)  entered  into  with  River  and  Harbor  Improvement 
Company.    In  process. 


CONTRACT  IN  FORCE,  WITH  NAMES  'OF  CONTRACTORS,  DATE  OP  APPROVAL,  OF  BEGIN- 
NING  WORK,  AND  EXIMRATION. 

With  the  Kiver  and  Harbor  Improvement  Company,  of  Camden,  N.  J.,  dated  June 
22,  and  approved  July  13,  1899,  for  dredging  in  the  creek.  Work  to  be  commenced 
on  or  before  July  10,  1899,  and  comnleted  on  or  before  December  10,  1899. 
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COMMERCIAL  STATISTICS. 

Arrivals  and  departurei  of  vessels  for  the  years  ending  December  SI,  1897  and  1898, 


Arrival». 

Departures. 

Kind  of  ves«el. 

1897. 

1808. 

1897. 

1898. 

No. 

Tons. 

No. 

Tons. 

No. 

Tona. 

No. 

Tons. 

StoAmon 

62 
30 
67 

8.500 

65 

7,000 
2,000 
9.000 

62 
30 
57 

6,600 
8.000 
9.800 

65 

20 
60 

7.000 

Sailinir  venRcln 

3,000 

20 

2.000 

Barffes  snd  canal  boata 

8,700  1      60 

9,000 

Total 

140  1  18.200 

145 

18.000 

149 

18,800 

145 

18,000 

■ 

Freight  statement. 


Articles. 


ABRIVINO. 

Coal 

Glass  sand 

Lumber 

Oyster  shells 

Soda  ash 

Tin  plate 

Misoellaneous 

Total 

OBPABTINQ 

Canned  goods 

Glass 

Grain 

Produce  

Ship  timber 

Miscellaneous 

Total 


1897. 


Tons.        Value. 


9,000 
1,700 
8,000 
2.500 
450 
1,300 
0,000 


26.950 


8,000 
2,000 

8,500 

125 
1,000 


14,625 


$20,000 

1,800 

80.000 

5,000 

8,000 

100,000 

192,000 


856,800 


880.000 
100,000 

50,000 

3,000 
8,000 


636,000 


1898. 


Tons. 


0.000 
16,000 
2,500 
2,500 
450 
1,500 
2,000 


33.050 


Value. 


120,000 
18,000 
80,000 
5.000 
7,000 
100.000 
81,000 


211,000 


8,000 
2,000 
2,400 
1.100 
125 
1,600 


15,125 


375.000 

125.000 

40.000 

10.000 

2,600 

3,000 


556, 600 


H    ID. 

IMPROVEMENT  OF  COOPER  CREEK,  NEW  JERSEY. 

An  account  of  this  improvement  is  contaiDed  in  the  Annual  Eeports 
of  the  Chief  of  Engineers  for  1896,  page  931 ;  1897,  page  1223,  and  1898, 
page  1100. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $37,000  for 
completiug  this  improvement,  of  which  amount  $2,500,  or  so  much 
thereof  as  might  be  necessary,  was  to  be  expended  in  rebuilding  the 
dike  on  Government  reservation  in  the  Delaware  River  at  Woodbury 
Creek. 

Under  date  of  October  7, 1896,  contract  was  entered  into  with  Frank 
0.  Somers,  of  Camden,  N".  J.,  for  rebuilding  the  dike  on  the  Govern- 
ment reservation  at  Woodbury  Creek.  Work  under  this  contract  was 
completed  on  November  13,  1896,  the  total  amount  expended  being 
$2,500. 

Under  date  of  October  19, 1896,  contract  was  entered  into  with  A. 
M,  Clegg,  of  Washington,  D.  C,  for  dredging  about  162,000  cubic  yards 
of  material  from  the  channel  of  the  creek.  Work  under  this  contract 
was  commenced  on  April  12, 1897. 

During  the  past  fiscal  year  dredging  was  in  progress  under  the  above 
contract  and  subsequent  agreements  authorized  by  the  War  Depart- 
ment, 114,377  cubic  yards,  scow  measurement,  having  been  dredged 
from  the  channel,  making  a  total  to  date  of  162,167  cubic  yards.  The 
"^k  was  completed  on  December  27, 1898,  the  total  cost,  including 
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inspection  and  superintendence,  being  $24,979.80.  The  following  re- 
sults were  obtained: 

The  channel  had  a  depth  of  18  feet  at  mean  high  water  from  the 
12-foot  low- water  contour  in  the  Delaware  Eiver  over  a  width  of  70  feet 
and  length  of  4,800  feet  to  just  above  the  Moro  Phillips  Chemical 
Works,  except  at  State  Street  Bridge,  where  the  width  was  30  feet  and 
least  high  water  depth  14  to  15  feet  on  a  water  pipe  belonging  to  the 
city  of  Camden,  which  crosses  the  creek  at  that  locality;  thence  a  width 
of  50  feet,  excepting  at  the  Pennsylvania  Eailroad  and  Federal  Street 
bridges,  where  the  widths  were  30  feet,  over  a  farther  length  of  2,700 
feet  to  a  point  opposite  the  hay  wharf  of  the  Camden  Iron  Works,  which 
is  about  1,500  feet  below  the  upper  limit  of  the  proposed  improvement. 

In  May,  1899,  by  the  hire  of  a  dredge,  the  channel  at  State  Street 
Bridge  was  further  improved  by  dredging  and  the  removal  of  21  old 
piles  belonging  to  former  bridges  on  the  same  site,  at  a  cost  of  $497.50. 
The  work  could  not  be  fully  completed  on  account  of  the  water  pipe 
belonging  to  the  city  of  Camden  at  that  locality.  The  amount  of  mate- 
rial removed  was  1,263  cubic  yards,  scow  measurement. 

There  is  an  available  balance  of  $8,825.07  remaining  from  the  appro- 
priation of  June  3, 1896,  which  it  is  proposed  to  use  under  another 
contract  in  completing  the  improvement  according  to  project  as  soon  as 
the  city  of  Camden  removes  or  lowers  the  water  pipe  at  State  Street 
Bridge  below  the  plane  of  proposed  dredging.  The  pipe  at  its  present 
height  limits  the  draft  of  vessels  and  destroys  the  value  of  the  improve- 
ment.   The  project  can  be  completed  with  the  funds  now  available. 

This  work  is  located  in  the  coUection  district  of  Philadelphia.  This  is  the  near- 
est port  of  entry.  The  coUeotions  doring  the  ^ear  ending  Decemher  81,  1898, 
amounted  to  $19,791,682.75.  The  nearest  fort  and  light- house  are,  respectively,  Fort 
Mifflin  and  Upper  Horseshoe  range  lights. 

Money  statement 

Jnly  1,1898,  balance  unexpended $31,118.48 

June  30, 1899,  amount  expended  during  fiscal  year 22,293.41 

July  1, 1899, balance  unexpended 8,825.07 

Appropriations, 
Act  of  June,  3, 1896 $37,000.00 

Expenditures. 

Rebuilding  dike  on  Government  reservation  in  Delaware  River  at  Wood- 
bury Creek $2,600.00 

Improvement  of  Cooper  Creek,  New  Jersey 25,674.93 

Total  to  June  30, 1899 28,174.93 


COMMBRCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  the  years  ending  December  SI,  1897  and  1898, 

ArrivlDg. 

Departing. 

Eindof  veeeeL 

18«7. 

1898. 

1897.          I            1898. 

No. 

Tons. 

No. 

Tons. 

No. 

Tom.        No. 

Tons. 

SteftmfiTff  ...... ^.. ...^ 

18 
99 
670 

4,800 
79,200 
140,000 

658 
47 
888 

26,120 

4,700 

166,600 

16 
99 

670 

4,800          653 
79,200            47 
140,000          833 

26,120 

SftiUnff  tmmIs 

4  700 

166,600 

Totil 

785 

224,000 

1,538 

197,420 

785 

224,000  1    1,538 

197,420 
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Freight  $iaiemmi. 


ArtiolM. 


Bricks 

Chemicals . 

Cosl 

Fertilisers. 
Grain 


Hay  . 

Iron,  pig 

Iron,  scrap  — 

Lumber 

Manure 

(Ml 

Sand 

Miscellaneous  . 


Total. 


DBPABTUrO. 


Chemicals 

Fertilisers 

Iron,  manufactured. 

Produce 

Miscellaneous 


Total . 


1897. 


Tons. 


eoo 

11,239 

41.553 

5,614 


240 
40,840 


1,000 
20,000 

7,188 
10,000 
10.607 


148,781 


70 

8,000 

24,870 

80,000 

1,218 


68,658 


Value. 


$2,800 
163, 151 
102,704 

73,000 


1,950 
428.820 


11,000 
85,000 
90,071 
11,500 
254,426 


1,180,421 


1,400 
160,000 
422.820 
600,000 
103, 604 


1.287,724 


1898. 


Tons. 


18,177 

65,805 

6,174 

662 

1,215 

44,428 

838 

600 

23,500 

9,200 

6,000 

6,144 


165, 703 


77 

8,800 

19,536 

85,000 

1,500 


64,912 


Value. 


$198, 100 

168,420 

80,800 

7,600 

9,428 

638,130 

6,704 

7,500 

86,500 

126,000 

7,000 

237,044 


1,402,727 


1,640 
176,000 
890,700 
650,000 
123,760 


1,841,900 


Hii. 

IMPROVEMENT  OF  GOSHEN  CREEK,  NEW  JERSEY. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  page  933;  1897,  page  1225,  and  1898, 
page  1102. 

During  1893, 15,770  cubic  yards  of  material,  scow  measurement,  were 
dredged  from  the  channel  below  Goshen  Landing,  thus  practically  com- 
pleting the  improvement  to  the  mouth  of  the  creek.  Work  was  then 
discontinued  until  1897,  for  want  of  sufficient  funds. 

Under  date  of  March  15,  1897,  contract  was  entered  into  with  Mr. 
Frank  0.  Somers,  of  Oamden,  K  J.,  for  constructing  about  600  feet  of 
pile  dike  at  the  entrance  of  the  creek  and  dredging  about  8,000  cubic 
yards,  scow  measurement,  from  th^  channel.  Work  under  this  contract 
was  commenced  on  May  18, 1897. 

During  the  fiscal  year  ending  June  30, 1897,  the  pile  dike  was  con- 
structed to  its  projected  length  of  600  feet,  and  8,002  cubic  yards  of 
material,  dipper  measurement,  were  removed  from  the  channel  in  the 
vicinity  of  the  dike,  completing  the  work  under  this  contract  on  June 
30,1897. 

The  original  cost  of  the  project  made  in  1891^  was  estimated  at  $12,000, 
this  estimate  being  based  on  a  single  appropriation  of  $12,000,  by  which 
the  improvement  could  be  made  in  a  single  season.  On  account  of  the 
small  appropriations  the  work  has  been  carried  through  an  Interval  of 
several 'years,  and  it  has  not  been  executed  with  sufficient  rapidity  to 
prevent  injurious  changes  which  will  considerably  increase  the  cost  of 
the  improvement. 

During  the  fiscal  year  ending  June  30, 1898,  an  examination  of  the 
dike  and  dredged  channel  was  made,  and  a  new  estimate,  based  on  a 
careful  survey  of  the  existing  conditions,  was  made  of  the  cost  of  com- 
pleting the  work  in  accordance  with  the  project.  In  order  to  maintain 
the  dredged  channel  it  is  necessary  to  extend  the  dike  somewhat  farther 
toward  the  shore  and  to  dredge  through  the  bar  at  the  mouth  of  the 
creek. 
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The  cost  of  this  work,  in  addition  to  fiinds  then  available,  was 
estimated  at  f  8,000,  which  will  increase  the  cost  of  the  project  from 
$12,000,  as  originally  estimated,  to  $17,000.  Authority  to  make  this 
increase  was  granted  Jifly  15, 1898. 

The  river  and.  harbor  act  of  March  3, 1899,  appropriated  $8,000  for 
the  completion  of  this  improvement.  During  the  past  fiscal  year  a 
project  for  the  expenditure  of  this  sum  and  the  unexpended  balance  of 
the  previous  appropriation  was  submitted  and  approved  April  21. 1898. 

The  project  provides  for  the  strengthening  of  the  existing  dike  oy  the 
use  of  either  sheet  piling  or  brush  wattling,  riprapping  its  lower  side 
with  stone,  and  afterwards  filling  it  with  dredged  material;  for  the  con- 
struction of  about  400  feet  of  brush  and  stone  dike  to  connect  the  pres- 
ent dike  with  the  shore  at  high-water  mark;  for  the  building  of  a  similar 
dike  of  brush  and  stone  180  feet  in  length,  or  longer  if  funds  will  permit, 
on  the  north  side  of  the  entrance  to  the  creek;  for  the  redredging  of 
the  channel  through  the  bar  to  a  depth  of  3  feet  at  mean  low  water 
over  a  width  of  50  feet;  to  extend  this  channel  by  dredging  about  700 
feet  to  deep  water  inside  the  mouth  of  the  creek,  and  thence  to  dredge  , 
a  channel  of  the  same  depth  over  a  width  of  30  feet,  to  the  lower  end 
of  the  existing  dredged  channel  in  the  creek,  the  dredged  material  to 
be  deposited  as  a  filling  for  the  existing  dike  and  as  a  backing  for  those 
proposed. 

Under  date  of  May  19, 1899,  an  informal  agreement  was  entered  into 
with  E.  P.  Hand  and  Charles  B.  Mixner,  of  Gape  May  Court  House,  N.  J., 
for  furnishing  and  delivering  brush  and  poles  for  the  proposed  brush  and 
stone  dikes  to  be  constructed  under  the  above  project. 

Under  this  agreement  work  commenced  June  1, 1899,  and  is  still  in 
progress.  Up  to  June  30, 1899,  310  cords  of  brush  and  150  poles  ha4 
been  delivered  under  this  agreement. 

Under  date  of  June  2, 1899,  an  informal  agreement  was  entered  into 
with  the  Delaware  Construction  Company,  of  Wilmington,  Del.,  for 
furnishing  and  delivering  the  stone  required  for  the  work  under  the 
project. 

Under  this  agreement  work  commenced  June  14, 1899,  and  is  still  in 
progress. 

Tfp  to  June  30, 1899,  371  tons  of  stone  had  been  delivered  under  this 
agreement. 

The  dredging  required  by  the  project  will  be  completed  during  the 
present  season. 

The  ftinds  on  hand  are  sufficient  to  complete  the  projected  improve- 
ment, and  no  further  appropriation  is  required. 

This  work  is  situated  in  the  colleotion  district  of  Bridgeton,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  reyenue  was  collected  darinff  the  year  ending 
Decemher  31, 1898.  The  nearest  fort  is  Fort  Delaware,  and  the  Maurioe  Biver  light 
is  the  nearest  light-house. 

Money  statement. 

July  1, 1898,  halanoe  unexpended $1,554.64 

Amount  appropriated  hy  riTor  and  harhor  act  approved  March  8, 1899. ..      8, 000. 00 

9,554.64 
June  30, 1899,  amount  expended  during  fiscal  year 14.55 

,  July  1, 1899,  balance  unexpended 9,540.09 

July  1, 1899,  outstanding  Babilites $568.11 

July  1, 1899,  amount  oovered  by  uncompleted  contracts 5, 347. 50 

5,915.61 

July  ly  1899,  balance  ayaUable 8,624.48 
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AppropriatUm$. 
Act  of— 

July  18, 1892 $3,000 

Aagnst  18, 1894 3,000 

Jiine3. 1896 *. 3,000 

March  3, 1899 8,000 

Total 17,000 

Expenditures, 
Total  to  Jane  30, 1899 $7,469.91 


OOBfMBRCIAL  STATISTICS. 

ArrivaU  and  departures  of  vessels  far  the  years  ending  December  SI,  1897  and  1898. 


Arriyala. 

DepartoTM. 

KlndofyeMeli. 

1897. 

1808. 

1897. 

1888. 

No. 

Tons. 

No. 

Tout. 

No. 

Tout. 

No. 

Tons. 

•  fiAillnir  TfMiAfilfi 

100 

2,000 

120 

8,000 

100 

2.000 

120 

8.000 

Freight  statement. 


ArtidM. 

1897. 

1898. 

Tons. 

YAloe. 

Tons. 

Ysloe. 

▲BBIVINO. 

Briok 

2,600 
1,600 
1,600 
6,000 
3,000 
2.000 

$10,000 
7,600 
48.000 
90.000 
80,000 

100,000 

2,600 
1,800 
1.600 
6.400 
8,200 
2,000 

$17,800 
5,400 

Coal 

FortiUMTOr  -^ 

42,000 
75,600 

Qff^n       /.^.^ 

36,000 

AjntMVA.1  vnAroliATirllfiA . .....-......_. 

200,000 

Xotal         i..... 

16,600 

286,600 

16,600 

876,800 

DBPABTOrO. 

FflftniMTt.  — r 

1,000 
8,000 
2,000 
400 
4,000 
1,700 
2,000 

4,000 
18,000 
87,000 
1,600 
4,000 
10,000 
40,000 

900 
8,600 
2,500 

600 
4,600 
1,600 
2,600 

4,600 

H»y 

21,000 

OviifAra  Atiil  n1  AmH 

98,000 
7,800 

P0tfttoM..-.rrTr- - 

Sand      .-»».T 

2,200 
4,600 
60.000 

-^ood 

Xotal 

14,100 

112,600 

16,100 

188,000 

H   13. 
IMPROVEMENT  OF  MANTUA  CREEK,  NEW  JERSEY. 

This  stream  rises  in  Gloacester  Oounty,  parsnes  a  northwesteriy 
course,  and  enters  the  Delaware  Biver  at  a  point  3  miles  below  Leagae 
Island  and  opposite  MifQin  Bar. 

It  is  navigable  at  high  water  for  a  distance  of  one-half  mile  above 
its  mouth  to  the  Phosphate  Works  of  the  I.  P.  Thomas  &  Sons  Go.  for 
vessels  of  13  feet  draft;  thence  3 J  miles  farther  to  Paulsboro  for  ves- 
sels drawing  9  feet;  thence  3.4  miles  to  Parkers  Landing  for  tugs 
and  barges  drawing  6  feet,  this  being  the  head  of  steam  navigation; 
thence  4.1  miles  to  Mantua  (11^  miles  above  the  mouth)  small  boats 
and  barges  of  3  to  4  feet  draft  pass  up  on  the  tide.  The  navigable 
portion  is  generally  bordered  by  low  ground  protected  from  ov^ow 
by  earthen  banks.  The  general  course  of  the  stream  is  tortuous  and 
its  navigation  is  much  obstructed  by  bars,  sharp  bends,  and  in  the 
upper  portion  by  stumps  and  overhanging  trees.    The  stream,  on 
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accooDt  of  its  flat  watershed,  is  subject  to  only  moderate  freshets, which 
seldom  exceed  2  to  3  feet  above  tide  water.  The  range  of  tide  is  6  feet 
at  the  month,  4.5  feet  at  Panlsboro,  3.4  feet  at  Berkeley  Bridge,  and  2 
feet  at  Mantua. 

The  low-water  width  near  the  mouth  averages  160  feet,  decreasing 
to  about  100  feet  at  Panlsboro.  Above  Panlsboro  the  width  decreases 
to  88  feet  at  Parkers  Landing,  and  near  Mantua  to  50  feet. 

The  stream  is  crossed  by  4  bridges — a  county-road  bridge  at  Panls- 
boro, with  a  drawspan  of  40  feet;  the  Delaware  River  Bailroad  bridge 
at  the  same  place,  with  a  drawspan  of  32.9  feet;  and  at  Berkeley,  by 
the  Swedesboro  Turnpike  bridge,  without  a  draw  (channel  opening  27 
feet),  and  just  above  the  latter  structure,  by  the  bridge  of  the  West 
Jersey  and  Seashore  Bailroad,  also  without  a  draw,  the  channel  span 
being  27  feet  and  its  height  above  mean  low  water  about  14.5  feet. 

The  project  for  this  improvement  is  contained  in  a  report  dated 
October  22, 1897,  which  is  printed  in  the  Annual  Beport  of  the  Ohief 
of  Engineers  for  1898,  page  1122. 

The  improvement  proposed  is  the  formation,  by  dredging,  of  a  chan- 
nel 100  feet  wide  at  bottom  and  12  feet  deep  from  the  12foot  contour 
in  Delaware  Biver  to  the  Phosphate  Works,  thence  80  feet  wide  at 
bottom  and  8  feet  deep  to  Panlsboro,  and  thence  60  feet  wide  at  bottom 
and  7  feet  deep  to  Parkers  Landing;  9,000  feet  above  Berkeley,  the 
construction  of  a  cut-off  350  feet  long,  50  feet  wide,  and  3  feet  deep; 
the  removal  of  overhanging  trees  above  Parkers  Landing  and  the  sup- 
plementing of  the  channel  across  the  bar  at  the  mouth  by  jetties  on 
both  sides  aggregating  1,350  feet  in  length,  if  found  necessary  for  its 
maintenance. 

Two  plans  for  securing  the  channel  are  proposed. 

The  first  contemplates  the  formation  of  a  dredged  channel  by  making 
cut-offs,  six  in  number,  through  the  lowlands  wherever  practicable, 
avoiding  shoals  and  sharp  bends,  subject  to  the  condition  that  all  rights 
of  way  privileges  can  be  secured  and  riparian  rights  quieted  for  a  sum 
not  exceeding  f  11,000. 

The  second  provides  that  in  case  the  rights  of  way  can  not  be  secured 
and  riparian  rights  quieted  for  the  sum  of  $11,000,  the  route  of  the 
channel  between  the  Phosphate  Works  and  Parkers  Landing  is  to 
follow  the  present  course  of  the  stream,  widening  at  the  bends. 

The  improvement  by  the  first  plan  involves  the  removal  of  411,500 
cubic  yards  of  material,  place  measurement,  and  its  cost  is  estimated 
at  $145,030;  the  second  plan  involves  the  removal  of  405,500  cubic 
yards  oi  material,  and  its  cost  is  estimated  at  $141,400. 

It  is  proposed  to  cast  the  dredged  material  on  the  banks  and  behind 
the  dikes,  or  otherwise  dispose  of  it  so  that  it  shall  not  impair  navi- 
gation. • 

This  project  was  adopted  by  Congress  in  the  river  and  harbor  act  of 
March  3, 1899,  which  appropriated  $25,000  for  the  improvement,  sub- 
ject to  the  following  provision : 

Provided,  That  no  part  of  any  money  appropriated  for  this  project  in  excess  of 
eieht  thousand  doUars  shaU  be  expended  for  nght  of  way  privilegesy  easements,  or 
other  rights  aboye  the  Phosphate  Works  and  below  Panlsboro,  and  no  part  thereof 
shaU  be  expended  for  any  sach  porpose  unless  all  rights  are  seonred  for  an  amount 
not  in  excess  of  said  sum  of  eight  thousand  dollars. 

By  authority  of  the  Department  the  submission  of  a  project  for  the 
expenditure  of  available  funds  will  be  deferred  until  it  is  ascertained 
whether  all  the  rights  of  way  privileges,  easements,  and  other  rights 
between  the  Phosphate  Works  and  Panlsboro  can  be  acquired  for  the 
sum  of  $8,000,  as  provided  in  the  act  of  March  3, 1899. 


Digitized 


byGoogk 


1366      BEPOBT  OF  THE   CHIEF  OF  EKGINEERS^  U.  8.  ABICT. 

The  commercial  statistics  for  this  work  are  for  the  year  1898^  the 
latest  that  could  be  obtainecL 

This  work  U  located  in  the  oolleotion  diatriot  of  Philadelphia.  This  is  the  nearest 
port  of  eotrj,  the  oolleotions  daring  the  year  ending  Deoember  31, 1S98,  amounting 
to  $19,791,682.75.  The  nearest  fort  and  light-honse  are,  respeotively,  Fort  Mifflin 
and  Tinicam  Island  range  lights. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1899....  $26, 000. 00 
July  1, 1899,  balance  unexpended 25,000.00 

Amount  restimated)  reouired  for  completion  of  existing  project 120, 030. 00 

Amount  th  at  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1901 .    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Act  of  August  2,  1882 $3,000 

Act  of  March  3, 1899 25,000 

Total 28,000 

Total  to  June  30, 1899 $3,000 


OOBfMBBOIAL  STATISTIOS. 

ArrivaU  and  departure$  of  vmteU/or  ih$  year  ending  December  SI,  1898, 


T4«i<l 

of  vessels. 

ArriTlng. 

Departtng. 

JkXDCl 

No. 

Tons. 

Ko. 

Tons. 

Steamers .••• 

^J2 

785 
825 
105 

56.075 
06,400 
02.040 
15,760 

786 
826 
106 

66,075 

SailiDgyeesele 

66,400 

BftFKM and  (Mmal  boftte  ...... .....^a^^axxxxx^^a*  *    .  xxx  xx^xx^. 

02,040 

Carfloats.: 

16,760 

Total 

2,828 

280,166 

2,828 

280,166 



Fr^M  eiaimeni. 

Artiolea. 

9on8. 

Value. 

Brick 

▲BBIYWO. 

675 
8,846 
6,000 
18,064 
8,000 
6,060 

300 
88,000 

860 
1.000 
2,200 
6.260 

$84,600 

Chemioala 

142.880 

Coal 

34,000 

Fertillier  material 

860,000 

Hay 

12,000 

I/nmber  .............xxx         ..          xxx.........x ..,,.■.  r 

80,600 

Maobinerr 

80,000 

MiSSrr^::::;:  ::::;:;:::::;  :::;:;:;;:;^^ 

66,000 

Salt 

T2&O 

Sand 

1.000 

Stone II I 

8,500 

468,500 

Total 

81,684 

1,227,180 

DEPABTDTO. 

Cbemloalfl. ........  a  ..•....« .. 

1,600 
16,800 

8,600 

12,000 

80,400 

350 

2,000 

15,000 

I^Artiliserc  mannfafitnred            -...- ..t'.*...^ -r-f-r - 

826,000 

liaira  factored  cooda            ^xx.*........^..*....... .......,..,» 

140,000 

S«Ddaiidgrayeiirrr..!!IIIIIIIII 

12,000 

Tmck. orollDoeu and  irrAin 

729,600 

wSSr«!rt.™!f...™^^^^^^^^^ 

1,050 

40,000 

Total 

66.050 

1,268,660 
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H13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Daring  the  past  fiscal  year  three  wrecks  have  been  removed^  two 
under  the  authority  of  the  act  of  Congress  approved  June  14, 1880, 
and  one  under  the  authority  of  the  act  of  Congress  approved  March  3, 
1899. 

In  September,  1895,  the  three-masted  schooner  Lottie  K.  Friendy  with 
a  cargo  of  coal,  was  sunk  in  Delaware  Bay  in  collision  with  another 
vessel,  about  1^  miles  west  from  Ship  John  Light.  The  wreck  being 
considered  a  dangerous  obstruction  to  navigation,  its  removal  was  rec- 
ommended. Under  date  of  February  18, 1897^  a  contract  was  entered 
into  with  Thomas  Poynter  and  Elgah  D.  Begister,  of  Lewes,  Del.,  for 
the  removal  of  the  wreck  for  the  sum  of  $1,100,  the  work  to  be  com- 
pleted on  or  before  April  25, 1897.  At  the  close  of  the  fiscal  year  end- 
ing June  30, 1897,  the  removal  of  the  wreck  had  not  been  completed. 
During  the  fiscal  year  ending  June  30, 1898,  no  work  had  been  done 
toward  the  removal  of  the  wreck  under  the  above  contract,  and  on 
Jnne  16, 1898,  it  was  recommended  that  the  contract  be  annulled  and 
the  remaining  wreckage  be  removed  by  dredging  at  some  time  when 
dredging  operations  were  in  progress  in  the  neighborhood.  This  rec- 
ommendation was  approved  on  June  18, 1898.  During  the  past  fiscal 
year  nothing  has  been  done  towards  the  removal  of  the  wreck. 

In  June,  1895,  the  schooner  Anna  Maria,  engaged  in  the  oyster  trade 
of  Maurice  Biver,  S'ew  Jersey,  sunk  without  cargo  in  that  river,  about 
1  mile  above  the  mouth.  The  wreck  being  considered  a  dangerous 
obstruction  to  navigation,  its  removal  was  recommended.  Under  date 
of  July  26, 1898,  a  contract  was  entered  into  with  Enoch  Townsend  and 
G.  M.  Van  Sant  for  the  removal  of  the  wreck  for  the  sum  of  $196.  The 
removal  of  the  wreck  was  completed  in  August,  1898. 

In  September,  1898,  the  schooner  Joseph  JR.  ElUs^  with  a  car^o  of  about 
100  tons  of  oyster  shells,  sunk  on  the  western  side  of  the  ship  channel 
of  the  Delaware  Eiver,  above  the  head  of  Tinicum  Island.  The  wreck 
being  considered  a  dangerous  obstruction  to  navigation,  its  removal  was 
recommended.  Under  date  of  December  10, 1898,  a  contract  was  entered 
into  with  William  H.  Eeates  for  the  removal  of  the  wreck  for  the  sum 
of  $395.    The  work  of  removal  was  completed  in  January,  1899. 

In  October,  1898,  the  sloop  John  W.  Elliott  was  sunk  without  cargo 
on  the  western  edge  of  the  eastern  channel  of  the  Delaware  Biver  at  a 
point  opposite  the  mouth  of  AUoway  Creek,  New  Jersey.  The  wreck 
being  considered  a  dangerous  obstruction  to  navigation,  its  removal  was 
recommended.  Under  date  of  June  17, 1899,  a  contract  was  entered 
into  with  Yirden  &  Boss  for  the  removal  of  the  wreck  for  the  sum  of 
$220.    The  work  of  removal  is  still  in  progress. 

The  amount  expended  during  the  past  fiscal  year  upon  removal  of 
wrecks  is  f  1^008.39. 
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Abairaet  of  propo§al$  for  removal  of  wreck  ofeohooner  "Anna  Maria"  Ijfing  in  Mauriee 
BivoTf  about  one  mile  above  iU  mouth,  opened  July  18, 1898,  by  lAeut.  Col,  C.  W,  Ray- 
mond, Corps  of  Engineers, 


Ko. 


Kame  and  address  of  bidder. 


Price. 


Charles  W.  Johnnton,  Lewes,  Del 

Richard  Farrott,  Kewburg.  K.  Y 

Bnooh  Townaend,  Linwood,  N.  J.,  and  Q.  M.  Van  Sant,  Atlantic  City,  K.  J. 

Frederick  Craemer,  Philadelphia,  Pa 

Robert  L.Lakfe  and  Wm.T.Collina,  Port  Norrls,  N.J 

Frank  a  Arthur,  Philadelphia,  Pa .- 

R.  P.  Fitch,  New  York,  N.Y 


$290 
800 
196 
350 
895 
440 
284 


Contract  (dated  Jaly  26, 1898)  entered  into  with  Enoch  Townaend  and  G.  M.  Van 
Sant. 

Abstract  of  proposals  for  removal  of  wreck  of  schooner  "Joseph  M.  Ellis,**  lying  in  Dela- 
ware Biver  above  the  head  of  Tinicum  Island,  opened  December  6, 1898,  by  Lieut,  Col, 
C,  W,  Raymond,  Corps  of  Engineers, 


Ko. 


Name  and  address  of  bidder. 


Price. 


Wm.  H.  Keates,  Atlantic  City,  N.  J 

River  and  Harbor  Improyement  Co.,  Camden,  N.  J . 

Charlea  W.  Johnston,  Lewes,  Del 

James  J.  CowgiU,  Panlsboro,  N.J 


1395 
600 
845 


Contract  (dated  December  10, 1898)  entered  into  with  Wm.  H.  Keates. 

Abstract  of  proposals  for  removal  of  wreck  of  slooip  "John  W,  Elliott,**  lying  in  Delaware 
River  opposite  the  mouth  of  Alloway  Creek,  New  Jersey,  opened  June  8, 1899,  by  Lieut, 
Col,  C,  tV,  Raymond,  Corps  of  Engineers, 


ITa 


Name  and  address  of  bidder. 


Price. 


Enoch  Townaend, Linwood, N.J 

Virden  &  Ross,  Lewes,  Del 

Frederick  Craemer,  Philadelphia,  Pa 

River  and  Harbor  Improvement  Co.,  Camden,  N.  J 

Charles  W.Johnston,  Lewes,  Del 

Philadelphia  Construction  Co.,  Philadelphia,  Fa . . . 
John  L.  Mills,  Camden,  N.J 


$245 
220 
300 
250 
224 
288 
247 


Contract  (dated  June  17, 1899)  entered  into  with  Virden  4b  Ross.    In  progress. 


CONTRACT  IN  FORCE,  WITH  NAMES  OF  CONTRACTORS,  DATE  OF  APPROVAL,  OF  BEGIN- 
NING WORK,  AND  EXPIRATION. 

With  Virden  &,  Ross,  of  Lewes,  Del.,  for  removal  of  the  wreck  of  the  schooner 
John  W,  Elliott,  dated  Jane  17,  and  approved  June  28^^  1899.  Work  to  be  commenced 
June  25, 1899,  and  completed  on  or  before  Joly  25,  T'^  '^ 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  DELAWARE,  IN  MARY- 
LAND  EAST  OP  CHESAPEAKE  BAY,  AND  OF  INLAND  WATERWAY  FROM 
CHINCOTEAGUE  BAY  TO  DELAWARE  BAY,  VIRGINIA,  MARYLAND,  AND 
DELAWARE. 


REPORT  OF  WM,  F.  SMITH,  Uy7TED  STATES  AGENT,  MAJOR  OF  ENOI- 
NEERS,  UNITED  STATES  ARMY,  RETIRED,  IN  CHARGE,  FOR  THE 
FISCAL  TEAR  ENDING  JUNE  SO,  1899,  WITH  OTHER  DOCUMENTS  RELA- 
TING TO  THE  WORKS. 

IMPROVBMENT8. 


1.  Wilmiuf^n  Harbor,  Delaware. 

2.  Appoqainimink  River,  Delaware. 

3.  SmyiTia  River,  Delaware. 

4.  MarderkiU  River,  Delaware, 

5.  Mispillion  River,  Delaware. 

6.  Broadkiln  River,  Delaware. 

7.  Liland  waterway  from  Chincoteagne 

Bay,  Virginia,  to  Delaware  Bay,  at 
or  near  Lewes,  Del. 

8.  SuBqaehanna  River  above  and  below 

Havre  de  Grace,  Md. 

9.  Chester     River,     Maryland,     from 

Cmmpton  to  Jones  Landing. 
10.  Choptank  River,  Maryland. 


11.  La  Trappe  River,  Mainland. 

12.  Warwick  River,  Maryland. 

13.  Broad  Creek  River,  Delaware. 

14.  Nantiooke  River,  Delaware  and  Mary- 

land. 

15.  Wicomico  River,  Marvland. 

16.  Manokln  River,  Maryland. 

17.  Pocomoke  River,  Marvland. 

18.  Qaeenstown  Harbor,  Maryland. 

19.  Rockhall  Harbor,  Maryland. 

20.  Removing  sunken  vessels   or  craft 

obstructing  or  endangering  navi- 
gation. 


HARBOR  Lnncs. 


21.  Orisfleld  Harbor,  Maryland.    (Annamessex  Biver.) 


United  States  Engineer  Oppiob, 

Wilmingtonj  DeLj  July  15^  1899. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  Jane  30, 1899. 

Very  respectfoUy,  yo«r  obedient  servant, 

Wm.  p.  Smith, 

United  States  Agent 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 


Ix. 

IMPROVEMENT  OF  WILMINGTON  HAEBOR,  DELAWARE. 

For  previous  history  see  Annual  Beport  of  the  Ohief  of  Engineers 
for  1899,  Part  I,  page  182. 

The  amount  expended  for  the  improvement  of  the  Christiana  Biver 
and  Wilmington  Harbor  to  June  30,  1898,  is  $402,194.04,  of  which 
$262,345.84  was  expended  on  the  project  of  1881  luid  its  modifications. 
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The  sundry  civil  act  approved  July  1, 1898,  appropriated  $206,846  for 
continuing  the  improvement,  and  for  the  expenditure  of  this  amount  a 
project  was  submitted  on  July  7, 1898;  but  owing  to  an  opinion  of  the 
Acting  Comptroller  of  the  Treasury  that  as  the  appropriation  was  con- 
ceded to  be  insufficient  for  the  completion  of  the  entire  project  it  could 
not  be  used,  which  opinion  was  subsequently  reversed,  there  was  some 
delay  in  making  contracts  for  the  work.  The  legal  objection  to  the 
use  of  the  appropriation  having  been  removed,  prox)osals  for  dredging 
and  for  rock  removal  for  a  channel  depth  of  18  feet  at  mean  low  water 
and  a  width  of  150  feet  to  the  pulp  works,  and  the  dredging  required 
above  those  works  by  the  project  were  advertised  for  and  opened  on 
October  10, 1898.  Contracts,  dated  October  20, 1898,  were  made  with 
the  lowest  bidders,  the  New  York  Dredging  Company,  of  Kew  York, 
for  the  dredging  at  12.6  cents  per  cubic  yard,  place  measurement,  3,500 
yards  to  be  removed  daily,  and  John  J.  Eitzpatrick,  of  Plattsburg,  N.  Y., 
for  the  rock  removal,  at  $7.13  per  cubic  yard,  in  place,  the  work  to  be 
completed  by  July  1, 1899.  As  these  prices  were  lower  than  had  been 
estimated,  and  as  the  available  funds  were  sufficient  for  the  purpose, 
supplemental  contracts  were  made  later  ^nder  authority  of  the  Secre- 
tary of  War,  at  the  same  prices  for  dredging  and  rock  removal,  for  an 
additional  width  of  50  feet,  making  the  width  200  feet,  which  is  within 
the  limit  fixed  by  the  approved  project  for  the  improvement.  Under 
the  supplemental  contract  for  rock  removal  the  work  is  to  be  completed 
by  October  1, 1899.  The  18foot  depth  of  channel  authorized  was  the 
extent  to  which  the  appropriation  will  go  in  the  direction  of  an  ultimate 
21-foot  depth. 

Dredging  was  begun  on  December  19,  1898,  at  a  point  about  375 
feet  above  Lobdell's  Canal,  with  the  hydraulic  dredge  Boston^  and  has 
continued,  with  some  interruptions  during  the  severe  winter  weather, 
to  the  present  time.  The  channel  was  dredged  upstream  toward  the 
Philadelphia,  Wilmington  and  Baltimore  Eailroad  cutoff  bridge  No. 
3  until  March  10, 1899,  when  the  dredge  was  hauled  back  to  the  place 
of  beginning  to  work  downstream  to  the  Delaware  River,  which  dur- 
ing the  winter  it  had  been  unable  to  do.  This  portion  of  the  dredging 
was  completed  on  May  19,  and  operations  were  then  begun  between 
the  cut-off  bridge  and  the  Third  Street  Bridge,  where  dredging  has 
been  carried  on  to  date.  The  operations  to  the  close  of  the  fiscal  year 
consist  of  the  dredging  of  a  channel  200  feet  wide  and  18  feet  deep  at 
mean  low  water  from  just  below  the  cut-off  bridge  to  the  18-foot  con- 
tour in  tlie  Delaware  Eiver,  a  distance  of  7,299  feet;  the  dredging  of  a 
channel  length  of  2,213  feet  between  the  cut  off  bridge  and  the  Third 
Street  Bridge  to  the  full  dimensions,  and  d03  feet  to  but  100  feet  wide, 
and  a  channel  into  the  south  draw  of  the  cut-off  bridge  100  feet  long, 
of  which  50  feet  is  100  feet  wide  and  50  feet  an  average  of  85  feet  wide. 
The  depth  was  made  18  feet  at  mean  low  water.  Upon  the  completion  of 
dredging  in  the  section  of  the  river,  about  1,300  feet  in  length,  below 
the  mouth  of  the  Brandy  wine,  now  in  progress,  and  which  will  prob- 
ably be  in  July  a  continuous  channel  200  feet  wide  and  18  feet  deep  at 
mean  low  water  will  have  been  dredged  from  the  18foot  contour  in 
the  Delaware  Biver  to  above  the  mouth  of  the  Brandywine. 

Under  the  contracts  for  rock  removal  the  entire  area  of  the  upper 
ledge  has  been  drilled  and  blasted  and  most  of  the  broken  rock 
removed  to  the  required  depth,  and  on  the  lower  ledge  an  area  of 
3,724  square  feet  has  been  drilled  and  blasted,  or  about  one  third  of 
the  entire  area. 

At  the  close  of  the  fiscal  year  the  maximum  draft  that  can  be  car- 
ried over  the  shoalest  part  of  the  section  of  river  which  has  just  been 
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dredged  is  18  feet,  and  for  the  remainder  of  the  river  up  to  the  pulp 
works  it  is  10  feet. 

The  river  and  harbor  act  of  Maich  3, 1899,  made  provision  for  the 
completion  of  the  project  as  follows: 

Improving  harbor  at  Wilmiofftoo  and  Christiana  RlTer,  Delaware:  Continuing 
improTement,  forty-five  thonsand  dollars,  of  which  amount  twentv  thousand  dollars, 
or  so  much  thereof  as  may  be  necessary,  shall  be  used  for  maintenance^  and  the 
Secretary  of  War  may  enter  into  a  contract  or  contracts  for  such  materials  and  work 
as  may  be  necessary  to  complete  the  project  of  improvement,  in  accordance  with  the 
project  submitted  by  the  Board  of  Engineers,  in  its  report  or  October  third,  eighteen 
hundred  and  ninety-six,  and  including  the  removal  of  rock  from  the  ohannel  as 
recommended  in  the  Annual  Report  of  the  Chief  of  Engineers  for  eighteen  hundred 
and  ninety-seven,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made 
by  law,  not  to  exceed  in  the  aggregate  two  hundred  and  liye  thousand  seven  hun- 
dred and  eighty  dollars,  exclusive  of  the  amount  herein  and  heretofore  appropriated, 
that  being  the  amount  reported  by  the  Chief  of  Engineers  as  necessary  to  complete 
said  project. 

Measures  are  now  in  progress  looking  to  the  completion  of  the 
project. 

The  important  commercial  and  shipbuilding  interests  of  this  city 
warrant  liberal  expenditures  in  making  and  maintaining  a  proper 
channeL 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
oontinaing  work  as  approved. 

Wilmington  is  a  port  of  entry  and  in  the  collection  district  of  Delaware.  The 
amount  of  revenue  collected  there  during  the  fiscal  year  ending  June  80, 1899,  was 
$29,000. 

Money  statement. 

July  1,  1896,  balance  unexpended $0.74 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 206, 846. 00 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1899. . .    45, 000. 00 

260,846.74 
Jane  SO,  1899,  amount  expended  during  fiscal  year 61, 368. 68 

Julyl,  1899,  balance  unesroended 199,488.16 

July  1, 1899,  outstanding flabUities $8,260.00 

July  1, 1899,  amount  covered  by  uncompleted  contracts 190,000.00 

198,260.00 

July  1, 1899,  balance  available 1, 238. 16 

Amount  (estimated)  required  for  completion  of  existing  project 206, 780. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1901 : 

For  works  of  improvement $206,780.00 

For  maintenance  of  improvement 20,000.00 

1  225,780.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  APPBOPRIATXD. 

By  aet  approved- 
July  U.  1836...-. $15,000 

March  3, 1837 8,000 

July  7, 1838 9,366 

July  11,  1870 16,000 

June  10, 1872 10,000 

March  3, 1873 6,000 

June  23, 1874 6,000 

March  3,  1875 10,000 

AugUBtl4,1876 16,000 

June  18,1878 7,000 
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By  act  approved — 

March  3, 1879 $8,500 

Juno  14,1880 10,000 

March  3, 1881 50,000 

By  act  passed  August  2, 1882 60,000 

By  act  approved — 

July  5,  1884 : 25,000 

Augusts,  1886 18,750 

By  act  of  August  11, 1888 30,000 

By  act  approved — 

September  19, 1890 30,000 

July  13,  1892 40,000 

By  act  of  August  18, 1894 26,000 

By  act  of  June  3, 1896 20,000 

404,006 
By  act  approved — 

July  1,1898 $206,846 

March  3, 1899 45,000 

250,846 

Aggregate 665,462 

Of  the  above  the  sum  of  $2,411.22  has  been  carried  to  the  surplus  fund  of  the 
Treasury. 


Ab$tra4si  offroposaUfor  dredging  and  roek  removal  In  Wilmington  ffarlor  and  ChriiUanm 
Mirer,  JJelatoare,  received  by  Oen,  William  F.  Smith,  United  Statee  agent,  and  qpenod 
October  10, 1898. 


Kame  ind  addxcas  of  Uddsr. 

Dredging. 

Bock  removal. 

Thneto. 

Price 
per 
cnbio 
yard, 
place 
meaa- 
nre- 
ment 

Tlmeto— 

Prioe 

per 

coble 

yarf. 

Ko. 

Commence. 

Complete. 

Commence. 

Complete. 

1 

American  Dtedging  Co.,  PhUadel. 

BHtenkonse  Moore  Biedging  Co., 

Mobile,  Ala.                 *    * 
John  jTritspatriok,  Plattsbnrg, 

Atiaa  Dndging  Co^  WUmington, 
Del 

Co.,  8yHMm8e,N.T. 
Isaac  T.Brown,  New  York........ 

20  days... 
60  days.. . 

1890. 
Ang.  81 

Jnne  80 

17.1* 
18.0 

1899. 

8 

8 

80  days... 

July     1 

f7.1B 

4 

80  days... 
15  days... 

Got.      1 
Got.      1 

17.8 
14.90 

5 

A 

80  days... 
80  days.. . 
80  days... 
80  days.. . 

Nov.1.96 

(sic) 
July     1 

Sept  15 

Jnly     1 

18.45 

7 

The   Xnternatlonal    Contraoting 
Co.,SvTaonse,N.Y. 

Jersey  City,  N.J. 
H.  T.  Don  W  A,  Co..  Philadelphia, 

The  New  York  Dradging  Co., 

New  York. 
Sanford  A,  Brooks  Co.,  Baltimore, 

Md. 
Charles  W.  Johnston.  Lewes.  Del. 
Simon  Hess,  New  York  a 

19  OO 

8 

14.70 

9 

1L88 

10 

60  days... 
60  days... 

Jane  80 

12.6 
19.6 

11 

18 

30  days... 

Sept  80 

18  45 

18 

80  days... 

Noy.     1 

U.28 

u 

do 

60  days... 

Jnly     1 

20  09 

18 

Baltimore  Dredging   Co.,  BalU- 
mors,Md. 

80  days... 

Oot.      1 

18.0 

a  In  coi^Janctlon  with  bid  for  vock  remoral. 

Bid  of  New  York  Dredging  Company  for  dredging  and  that  of  John  J.  Fitzpatrick 
for  roek  remoTal  acoepted. 
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Ab$1raoi  of  eontracU  infaree. 


"Same  of  oontnotor. 


Date  of 
ApprovaL 


Date  of 
beginning. 


Date  of  expiration. 


Hew  YorkDiedgingCk).,  for  dredging. 


Hew  York  Dredging  Co.     (Snpple- 

mental  contraot.) 
John  J.  Fitspatriok,  for  rock  removal. 
John  J.  Fit^triok.    (Sopplemental 

oontraot.) 


KoT.  10,1888 


Jan.  11,1899 


Nov. 
May 


1,1898 
9,1899 


Deo.  19,1898 


Deo.  21,1899 

May  20,1898 
May  20,1899 


8,600  onbio  varda  to  be  dredged 
daily  until  exhanation  of  avail- 
able ftmda. 
Do. 

July  1, 1899. 
October  1.1899. 


COMMERCIAL  STATISTICS  OF  THB  CITT  OF  WILMINGTON  FOB  THB  CALENDAR  YEAR  1898. 

[Famished  by  the  Wilmington  Board  of  Trade.] 

The  tonnage  and  value  of  leading  articles  shipped  to  and  from  the  port  of  Wil- 
mington by  water  daring  the  year  1898  are  as  follows: 

DOMESTIC  COMMEBCB. 


Artioles. 


Quantity. 


Valne. 


Coal tons. 

Cordwood do... 

Iron  anppUee  and  ateel do... 

QoarrT  alone do... 

Sand,  DuUding  and  molding do... 

.do. 


Ice. 

Cement 

Machinery . 
Fertiliiers.. 
Powder.. 


do.. 

do. 

do. 

do. 

General  merchandise  ••••..... do.. 

Miscellaneona  and  ondaMifled do.. 

Total do. 


41,500 

4,500 

52,990 

81,275 

49,180 

3,015 

5,815 

20,115 

19,975 

2,905 

182,570 

900,875 


614,815 


$103,475 

17,885 

1,031.990 

194,225 

25,920 

5,125 

47.235 

185.925 

125,240 

206,725 

17,181,580 

7,745,850 


26,870,675 


FOBBIGN  COMMERCE. 


Importtt 

Cornwall  stone tons. 

China  day do... 

Nitrate  of  soda v do... 

Book  plaster do.... 


Total. 


•do.. 


Exports: 

Barrel  stares  and  headings 

Bailroad-car  materials 

Com bushels.. 

Grade  petroleom gallons.. 

Beflned  petraleom do.... 


Total 

Total  foreign  imports  and  exports . 


1.900 

650 

7,180 

1,400 


11,180 


226,000 
72,000,000 
22,000,000 


10,000 
4.000 

69.000 
8.600 


86,600 


11.000 

88,000 

84,000 

2,900.000 

1,800,000 


There  were  engaged  in  foreign  trade  to  and  from  this  port  (Marens  Hook)  Tessels 
of  a  total  registered  tonnage  of  144, 165  tons  in  the  petroleum  trade.  These  statistica 
relating  to  foreign  trade  were  furnished  by  the  colleotor  of  the  port  of  Wilmington, 
Del. 

VeaseU  trading  in  Wilmington  Harbor  not  inoludod  abovo. 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Bboumm 

6 
9 
9 

17 

1.676 
485 

610 
7,825 

Feet 
6  to  10 

Tngs  ............................................................... 

4to  8 

Schooners 

Barsea 

Total 

40 

10.690 

Digitized 


byGoogk 


1374      REPORT   OF  THE   CHIEF   OF  EN0INBBRS,  U.  8.  ARMY. 

The  above  vessels  are  engaffed  in  daily  river  and  harbor  work.  In  addition,  there 
are  nomerous  vessels  of  all  classes  engaged  in  general  coastwise  trade  of  which  no 
distinct  record  is  kept.  There  passed  in  and  ont  of  onr  port  during  1898  976 
steamersy  barges,  tugs,  schooners,  vessels,  floats,  laden  with  merchandise  or  for  repairs, 
not  including  our  regular  lines  of  daily  connections. 

There  is  invested  id  freight  and  passenger  lines  between  Wilmingtoni  Del.,  and 
Philadelphia,  Pa.,  and  Pennsgrove,  N.  J.,  over  $1,000,000.  These  vessels  .carry 
annually  630,000  passengers,  and  freight  valued  at  $16, 500, 000. 

There  is  invested  in  manufacturtng  and  mercantile  interests  on  the  Christiana 
River,  all  dependent  upon  the  facilities  of  this  river  navigation,  between  $13,000,000 
and  $16,000,000. 

The  following  statistics  of  vessels  buUt  and  repaired  at  Wilmington,  Del.,  were 
ftimished  by  the  Harlan  A,  HoUlnnworth  Company,  Jackson  &  Sharp  Company, 
Pusey  &  Jones  Company,  and  Enoch  Moore  &.  Sons  Company. 

VesteU  hunt. 


Number. 


Aggregate 
tonnage. 


Draft. 


FttL 


Steel 

Wood 

Do 

Tank  and  deck  barge,  wood 

Deck  lighiera,  wood 

Dredging  eoowa,  wood 

Togs,  steel 

Ba^ateel 

Total 


4,907 
300 
822 

000 
l,i50 
5,100 

787 
80 


18.840 


VesseU  repaired. 

•^iCgregate 
tonnage. 

Steamers 63,516 

Ferryboats,  steam  yachts,  tugs,  etc 3,863 

Sailing  vessels 32,029 

Dredges,  barges,  scows,  etc 22,890 

Total 102,288 


la. 

IMPROVEMENT  OP  APPOQUINIMINK  RIVER,  DELAWARE. 

For  previoQB  history  see  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  Part  I,  page  185. 

The  total  amoant  expended  on  this  improvement  to  Jane  30, 1898, 
was  $10,990.04. 

Under  the  contract  dated  July  2, 1897,  made  with  Egan  &  Bochman. 
work  was  began  on  July  13, 1898.  As  conveyances  of  the  land  required 
for  the  projected  cut-offs  at  and  below  Thomas's  landing  were  secured 
early  in  the  fiscal  year,  the  dredging  required  thereon  was  included  in 
the  contract  work.  Operations  under  the  contract  continued  to  March 
31, 1899,  and  during  this  period  the  channel  was  dredged  and  shoals 
removed  to  a  width  of  50  feet  and  a  depth  of  8  feet  at  mean  low  water, 
as  follows:  At  the  upper  point  of,  and  through  Quarter  Mile  Beach; 
from  just  below  Polk's  wharf  to  above  the  lower  corner  of  the  steamboat 
wharf  at  Odessa;  in  WindmillBeach  and  Tom's  Bay  Beach;  below  Wind- 
mill Beach  and  in  the  reach  just  above  the  one  leading  to  New  Bridge; 
the  cutoff  at  No-Man's  Friend  Beach  was  widened  to  from  60  to  70  feet 
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through  the  straight  portion  of  it  and  still  more  at  the  ends,  which  were 
made  fan-shape;  a  cnt-off  625  feet  in  length  was  made  through  the  marsh 
at  Thomas's  landing,  and  another,  960  feet  long,  through  the  marsh  just 
below.  The  aggregate  length  of  dredging  done  in  these  operations  was 
about  8,000  feet.  At  the  mouth  of  the  river  a  cut  30  feet  wide,  and  5, 
feet  deep  at  mean  low  water,  was  made  for  a  length  of  1,100  feet  through' 
the  marsh  from  the  5foot  depth  inside  the  river  to  the  5-foot  depth  in 
the  slough  outside,  through  which  deep  water  in  the  Delaware  Biveris 
reached  just  below  Blackbird  Creek.  The  quantity  of  material  removed 
was  60,091  cubic  yards.  These  operations  resulted  in  a  channel  50  feet 
wide  and  8  feet  deep,  at  mean  low  water^  from  the  upper  end  of  Quarter 
Mile  Beach  to  the  mouth  of  the  river,  with  some  slight  exceptions.  At 
the  reach  at  New  Bridge,  where  it  is  proposed  to  make  a  cut-off  as  soon 
as  the  right  of  way  for  it  can  be  obtained,  and  at  a  shoal  just  below,  the 
channel  is  but  6^  feet  deep,  and  there  are  slight  shoals  in  Bock  Beach 
and  two  between  there  and  the  mouth  of  the  river. 

The  maximum  draft  that  can  be  carried  June  30, 1899,  at  mean  low 
water  over  the  shoalest  part  of  the  river  is  6  feet. 

The  liver  and  harbor  act  of  March  3, 1899,  appropriated  $5,000  for 
contisning  this  improvement,  and  proposals  for  the  dredging  to  be 
done  therewith  are  advertised  to  be  opened  July  10, 1899. 

It  is  proposed  to  exi)end  the  amount  asked  for,  if  appropriated,  in 
ooutinoing  work  under  the  project. 

ThiB  work  is  in  the  oolleotion  dlBtriot  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  and  the  amount  of  revenue  collected  there  during  the  fiscal  year  end- 
ing June  90, 1899,  is  $29,000. 

money  statement 

July  1, 1898,  balance  unexpended $9,009.96 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .      6, 000. 00 


14,009.96 
June  30, 1899,  amount  expended  during  fiscal  year 8, 986. 64 


Jnly  1,1899,  balance  unexpended 5,023.32 

Amount  ^estimated)  required  for  completion  of  existiufj^  project 14, 963. 00 

Ajnonnttiiat  canbeprontAbly  expended  in  fiscal  year  ending  June  30. 1901 : 

For  works  of  improvement $7,000.00 

For  maintenance  of  improvement 1,000.00 

Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


8,000.00 


AMOt7NT8  APPROPRIATED. 

By  act  approved  September  19, 1890 $5,000 

By  act  approved  July  13,1892 5,000 

By  act  of  August  18, 1894 5,000 

By  act  of  June  3, 1896 5,000 

By  act  approved  Jdaroh  3, 1899 5,000 

Total 25,000 
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COMMERCIAL  STATISTICS  FOR  CALENDAR  TEAR  1898. 

BeoeipU  and  ahipmenia. 


Class. 


B«ceiptot 

Coal,  ftrtUisen,  floor,  etc 

flones,  sheep,  etc 

Genenl  merchandise 

Total 

Shipments: 

Canned  goods 

Froitt  wheat,  poultry,  sheep,  etc 

General  meronandise 

Total 

Total  receipts  and  shipments 


Tons.        Value. 


8,885 

460 

8,850 


12,665 


1,050 

9,250 

200 


10,500 


23,165 


$145,600 

45.000 

677, 500 


768,100 


74.000 

472,000 

25,000 


671,000 


1,839,100 


Ve$9eU  trading  in  AppoquininUnk  Biver,  Delaware. 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Tripe. 

StMDiers 

1 

8 

2 
8 

136 

Feet. 
6 

Triweekly  two  months,  then  eemlweekly. 

Qeneral  merchandise. 
Transient. 

Togs 

Sohooners 

160\ 
750/ 

"RWIt^M.M^^. 

Transient.    Grain,  coal,  etc. 

The  above  statistics  were  farDished  by  Mr.  P.  B.  Watkins,  Odessa,  Del.,  accompa- 
nied by  the  following  letter: 

Odessa,  Del.,  April  10, 1899, 
Dear  Sir:  Inclosed  find  statistics  as  requested.  Last  year  we  built  an  iron  hull 
freight  and  passenger  steamer  of  136  tons  net,  of  lighter  draft  and  more  speed  than 
the  old  boat,  and  oar  passenger  trade  was  almost  double  of  1897.  The  trade  for  the 
Tear  was  fair,  although  the  wheat  crop  was  about  half  1897 ;  but  our  canneries  were 
both  running,  packing  over  a  million  cans  of  com  and  tomatoes  and  making  a  larse 
increase  in  our  export  of  canned  ^oods  for  the  year.  Our  Kreatest  trouble  now  is  the 
bar  at  the  mouth  of  rivery  sometimes  having  to  wait  until  high  tide  to  get  over. 
Tours  truly, 

F.  B.  Watsins. 
Gen.  Wm.  F.  Sboth, 

UniUd  SiaUi  Agent. 


I  3. 

IMPROVEMENT  OP  SMYRNA  RIVER,  DELAWARE. 

For  previous  history  see  Anaal  Eeport  of  the  Chief  of  Engineers  for 
1899,  Part  I,  page  187. 

Total  ainoant  expended  on  this  improvement  to  Jane  30, 1898,  was 
$36,961.76,  of  which  $26,961.76  is  on  the  present  project. 

No  work  was  done  on  the  prdect  during  the  past  fiscal  year.  The 
expenditures  were  for  payment  of  outstanding  liabilities  and  amounts 
due  on  contract  at  the  close  of  last  fiscal  year. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $5,000  for 
continuing  the  improvement,  and  proposals  for  the  dredging  to  be  done 
therewith  are  to  be  opened  July  10, 1899. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  and  the  amount  of  revenue  coUected  there  during  we  fiscal  year  end- 
ing June  80,  1899,  is  $29,000. 
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Money  statement. 

jaly  1, 1898, balance  unexpended $1,038.24 

Amount  appropriated  by  riyer  and  harbor  act  approved  Marob  3, 1899. . .      5, 000. 00 

6,038.24 
Jnne  30, 1899,  amount  expended  during  fisoal  year 1, 033. 73 

July  1, 1899, balance  unexpended 5,004.51 

rAmount  (estimated)  required  for  completion  of  existing  project 4, 365. 00 

I  Amount  that  can  be  profitably  exjiended  in  fisoal  year  ending  J  une  30, 1901 : 

For  works  of  improvement $4, 365. 00 

For  maintenance  of  improvement 1, 000.00 

6,365.00 

(Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  APPROPRIATBD. 

By  act  approved — 

June  14, 1880 $5,000 

Mar<ai3,1881  .....r 3,000 

By  act  passed  August  2, 1882 2,000 

10,000 

By  act  of  August  11, 1888 $10,000 

By  act  approved — 

September  19, 1890 6,000 

July  13, 1892 3,000 

By  act  of  August  18, 1894 5,000 

By  act  of  June  3, 1896 5,000 

By  act  approved  March  8, 1899 6,000 

38,000 

Aggregate 43,000 


COMMSBCSAL  STATISTICS  FOR  CALBNOAR  TEAR  1896. 

B9oeipt$  and  $MpmmU. 


Tons.        Valne. 


Beeeipto: 

Canned  goods,  floor,  miirworl  . 

Cattle,  erain,  boraee,  sheep, etn 63,842 

GeneraTmerchandise '     10,000 


Bone,  inn  m  and  ateel^j^hoaphste,  etc. 


7,200 
10. 


Total 91,070 

Shipments: 

lUSlroad  tiea,  ship  tinher,  wood,  eto 84,200 

Canned  goods,  orates,  feralisers,  terraootta,  eto 132,015 

f^oit,  grain,  cattle,  poultry,  etc 19,789 

Generu  merchandise 10,000 


$81,000 
222,800 
434,075 
400.000 


1,187,875 


212,000 
828,500 
854,560 
400.000 


Total 245,954 


2.295,050' 


Total  receipts  and  shipments 887,024 


8,432,925 


Ve$$eh  trading  in  Smyrna  Biver,  Delaware. 


Class. 

Nnmber. 

Aggregate 
tonnage. 

Draft. 

Tripa. 

Steamen 

8 
1 

810 
97 

6 
0 

Two  and  three  trips  weekly. 
Charter. 

Steam  barge 

BNG  99 87 
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Several  tags  were  employed  in  aliipment  of  wood,  ties,  and  lime,  and  ten  or  more 
schooners  and  sloops. 

The  above  statistics  were  famished  by  the  Philadelphia  and  Smyrna  Transporta- 
tion Company,  accompanied  by  the  following  letter: 

SBfYRNA,  Dbl.,  May  15, 1899, 
Dear  Sir:  Please  find  inclosed  statistics  for  1898.  There  are  some  changes  show- 
ing increase  due  to  cutting  of  rates  in  half  during  past  year.  Of  course  this  volume 
can  not  be  held  as  a  permanent  increase.  I  have  to  report  the  establishing  of  a 
pickle  factory  at  Smyrna  Landinff  and  the  prospect  of  another  cannery  at  the  same 
point  and  one  also  at  Flemmings  Xanding  lor  next  year.  These  factories  are  com- 
ing here  to  secure  low  water  rates. 

Yours,  truly,  A.  E.  Jardinb, 

89oreiarg  and  Treoiwr&r. 
Gen.  Wm.  P.  Smith, 

United  8taU%  Agent,  Wilmington,  DeL 


I4. 

IMPROVEMENT  OF  MURDERKILL  RIVER,  DELAWARE. 

For  previoas  history  see  Annual  Beport  of  the  Ohief  of  Engineers 
for  1899,  Part  I,  page  188. 

The  amount  expended  to  June  30, 1898,  was  (18,482.55.  In  addition 
to  this,  $1J500  was  expended  in  removing  a  shoal  at  the  mouth  of  the 
St  Jones  Biver,  in  accordance  with  the  requirements  of  the  river  and 
harbor  act  of  August  18, 1894. 

No  work  has  been  done  on  the  improvement  during  the  fiscal  year. 
The  expenditure  reported  was  for  an  examination  of  the  river. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $5,000  for 
continuing  this  improvement,  and  proposals  for  dredging  to  be  done 
therewith  are  advertised  to  be  opened  July  10. 1899. 

The  amount  asked  for,  if  appropriated,  will  oe  expended  in  dredging 
at  the  bar  and  in  the  river,  in  continuation  of  the  project. 

This  work  is  in  the  oolleotion  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amoont  of  revenue  collected  during  the  fiscal  year  ending 
Jane  80, 1899,  is  $29,000. 

Money  statement. 

July  1, 1898,  balance  unexpended $17.45 

Amount  appropriated  by  nver  and  harbor  act  approved  March  8, 1899. . .      5;  000. 00 

6,017.45 
June  80,  1899,  amount  expended  during  fiscal  year 18.35 

July  1, 1899,  balance  unexx>ended 5,001.10 

Amount  (estimated)  required  for  completion  of  existing  project 27, 764. 00 

Amount  that  can  profitably  be  expended  in  fiscal  year  ending  June  80,1901 : 

For  works  of  improvement $7,000.00 

For  maintenance  of  improvement 1,000.00 


Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


8,000.00 


AMOUNTS  APPROPRIATED. 

By  act  approved  July  18, 1892 $7,000 

By  act  of  August  18, 1894 *6,500 

By  act  of  June  8, 1896 6,500 

By  act  approved  March  8, 1899 5,000 

ToUl 25,000 

1  Of  this  amount  $1,500  was  expended  in  removing  shoal  at  mouth  of  8t.  Jones 
River. 
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OOMMBROIAL  8TATI8TICB  FOB  OALBNDAS  TBAB  1888. 

Beeeipts  and  shipmenU, 


Class. 

Beo^pte: 

Bone,  xookjphoflpluite,  ship  timber,  etc 
Ume,  fbrtiHsets,  dressed  lamber,  eio. . 

Horses,  hay,  etc 

General  merchandise 

Total 

SUpmeoti: 

Oord  wood  and  pfling 

Canned  soods,  barrel8,haskets,  eto  .... 

Com,  wheat,  frnlt  eatttei  etc 

General  meiehandise 

Tetal 

Total  reoelpts  and  shipments 


Tons. 


Yalne. 


fi,S84 
6,810 
1.212 
2,600 


$67,065 
126,860 
88,600 
800,000 


16,266 


628,116 


2,800 

12,840 

9,601 

660 


85,000 
660,960 
268.150 

66,000 


25.691 


1,089,100 


40,047 


1,667,216 


re8$eU  trading  in  Murderkill  Biver,  Delaware. 

Class. 

Kom. 
ber. 

tonnage. 

Draft. 

Trips. 

StMUnn*      rr-rr-- 

1 
7 

850 
296 

Fett. 

SemiweeUy;  ftelght  and  passenger. 
WaaVIv;  fpr^n.  lamber.  etc. 

SelHHnQere  ,r«,rr...TT,«,r 

One  ateamer  and  two  sailiDg  veBsels,  aggiegating  510  tonsy  repaired  daring  the 
year. 
The  ahove  ttatisfcioB  were  fnrniBhed  by  Mr.  Caleb  J.  SmitherSi  Frederio%  DeL 


I  5. 

IMPROVEMENT  OP  MI8PILLI0N  RIVER,  DELAWARE. 

For  previous  history  see  Annual  Beport  of  the  Chief  of  Engineers 
for  1899,  Part  I,  page  189. 

The  amount  expended  on  this  improvement  to  June  30^  1898,  waA 
$38^887.42,  of  which  $21,887.42  is  on  the  present  project. 

No  work  has  been  done  during  the  past  fiscal  year.  The  expenditure 
was  for  liabilities  outstanding  June  30, 1898. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $2,500  on 
this  improvement,  and  proposals  for  work  to  be  done  therewith  are 
advertised  to  be  opened  July  10, 1899. 

It  was  impracticable  to  obtain  detailed  commercial  statistics,  but  it 
is  stated  that  the  commerce  was  about  the  same  last  year  as  in  the 
preceding  year,  when  it  was  reported  as  83,129  tons,  and  a  valuation 
of  $1,676,704. 

This  work  iB  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenae  collected  daring  the  fiscal  year  end- 
ing Jane  90, 1899,  is  $29,000. 
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Money  statement. 

July  1, 1898,  balance  unexpended $112.68 

Amount  appropriated  by  river  and  hivbor  act  approved  March  3, 1899. ..      2, 500. 00 

2,612.58 
Jane  SO,  1899,  amoont  ezx>ended  during  fiscal  year 112.06 

July  1. 1899,  balance  unexpended 2, 500. 62 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1901,  for  maintenance  of  improvement 1,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3, 1879 $3,000 

JuneU,  1880 4,000 

March  3,  1881 3,500 

By  act  passed  August  2, 1882 3,000 

Byactof  August  11, 1888 3,600 

$17,000 

By  act  approved  July  13, 1892 12,000 

By'actof  August  18, 1894 10,000 

By  act  approved  March  3, 1899 2,500 

24,500 

Aggregate 41,500 


I  & 

IMPROVEMENT  OP  BROADKILN  RIVER,  DELAWARE. 

For  previous  history  see  Annaal  Beport  of  the  Chief  of  Engineers 
for  1899,  Part  I,  page  190. 

The  amoant  estimated  for  the  completion  of  the  existing  project  is 
for  the  improvement  at  the  mouth  of  the  river  as  designed  in  1871  and 
modified  in  1881.  No  work  has  been  done  on  it  since  1890,  and  no 
funds  have  been  available  for  the  purpose.  I  do  not  recommend  any 
expenditure  at  present  for  an  outlet  for  the  BroadkUn  into  Delaware 
Bay,  taking  into  consideration  that  success  in  making  it  will  be  most 
uncertain  and  the  probability  that  the  Broad  kiln  can  be  connected 
with  the  inland  waterway  from  Ghincoteague  Bay  to  Delaware  Bay  at 
Lewes  at  much  less  cost  and  with  greater  advantage  to  both. 

This  work  is  in  the  collection  district  of  Delaware.    Wilmington  is  the  nearest 

Sort  of  entry,  at  which  the  amoant  of  revenue  collected  daring  the  fiscal  year  ending 
one  30, 1899,  is  $29,000. 

It  was  not  practicable  to  obtain  commercial  statistics. 

Money  statement. 

fAmoant  (estimated)  required  for  completion  of  existing  project $21, 600. 00 

•{  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{    harbor  acts  of  1866  and  1867. 


AMOUNTS  APPROPRIATED. 


By  act  approved — 

March  3, 1873 $10,000 

June  14,1880 5,000 

March  3, 1881 6, 000 


By  act  passed  August  2, 1882. . . .  '  $5, 000 
By  act  of  August  11. 1888 10, 000 

Total 36,000 
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IMPROVEMENT   OF   INLAND    WATERWAY   FROM    CHINCOTEAGUE    BAY, 
VIRGINIA,  TO  DELAWARE  BAY,  AT  OR  NEAR  LEWES.  DELAWARE. 

For  previoas  history  see  Annaal  Beport  of  the  Chief  of  Engineers  for 
1899,  Part  I,  page  190. 

The  amount  exx>ended  on  this  improvement  to  June  30, 1898,  was 
$167,249.36. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $25,000  for 
continuing  this  improvement,  to  be  used  from  Delaware  Bay  to  Indian 
Kiver,  and  provided  "that  no  part  of  this  appropriation  shall  be 
expended  until  the  right  of  way  is  secured  without  cost  to  the  United 
States,  btit  the  right  of  way  over  any  railroad  or  county  bridge  shall 
not  be  subject  to  this  proviso  and  may  be  secured  by  condemnation 
proceedings." 

Such  proceedings  for  the  acquisition  of  title  to  the  crossing  of  the 
Delaware,  Maryland  and  Virginia  Eailroad  Company  at  Behoboth,  Del., 
were  in  progress  at  the  time  of  my  last  report,  and  during  the  past  fiscal 
year  were  brought  to  a  conclusion.  The  commissioners  of  Behoboth,  as 
successors  of  the  Behoboth  Beach  Association,  which  owned  the  land 
at  the  time  of  its  condemnation  for  the  use  of  the  Junction  and  Break- 
water Bailroad  Company,  of  which  the  Delaware,  Maryland  and  Vir- 
ginia Bailroad  Company  are  the  successors,  made  a  voluntary  deed, 
dated  January  13,  1899,  conveying  to  the  United  States  whatever 
interest  that  corporation  had  in  the  land  at  the  place  named;  and  an 
award  was  made  by  certain  commissioners  appointed  under  and  by 
virtue  of  an  act  of  the  general  assembly  of  the  State  of  Delaware, 
entitled  ^^  An  act  in  relation  to  the  proposed  canal  intended  as  a  free 
inland  waterway  connecting  Assawaman  Bay  with  Delaware  Bay," 
passed  at  Dover,  April  4, 1884,  and  the  supplements  thereto.  The  com- 
missioners made  the  award  in  terms  as  follows: 

After  considering  the  premises  and  the  advantages  and  disadvantaffes  which  wiU 
accrue  to  the  said  owuer  by  reason  of  the  taking  and  appropriation  of  its  said  land, 
and  the  construction  of  said  canal ;  and  the  cost  of  the  erection  and  maintenance  of 
a  proper  bridge,  with  a  suitable  draw  of  the  style  and  character  shown  on  the  plan 
hereto  attached,  and  made  part  of  the  return,  where  said  canal  is  to  cross  the  right 
of  way  of  the  said  railroad  company,  at  the  place  aforesaid,  (which  said  bridge  is  to 
be  erected  and  maintained,  aud  the  said  draw  is  to  be  operated  by  the  said  railroad 
company,  its  successors  and  assigns),  the  undersigned  cud  assess  and  determiue  the 
amount  of  damages  which  the  said  owner  will  sustain  bv  reason  of  the  location  and 
construction  of  the  said  canal,  and  the  erection  and  maintenance  of  the  said  bridge 
and  the  operation  of  the  said  araw  (the  erection,  maintenance  and  operation  whereof 
are  rendered  necessary  by,  and  directly  result  from  the  taking  of  said  parcel  of  laud 
for  the  location  and  construction  of  said  canal)  at  the  sum  of  thirty-seven  thousand 
three  hundred  and  forty-three  58/100  doUars  ($37,343.58),  and  do  hereby  award  the 
said  The  Delaware,  Maryland  and  Virginia  Bailroad  Company  the  sum  of  thirty- 
seven  thousand  three  hundred  and  forty -three  58/100  dollars  ($37,343.58). 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  continu- 
ing the  improvements  between  Ohincoteagne  Inlet  and  Delaware  Bay. 
The  most  nsefol  work  to  be  done  is  between  Ocean  City,  Md.,  and 
Indian  River  Bay. 

Money  statement. 

July  1, 1898,  balance  unexpended $26, 500. 64 

June  30, 18SK9,  amount  expended  during  fiscaJ  year 5.92 

July  1, 1899,  balance  unexpended 26,494.72 


requirements 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1887. 


Digitized 


byGoogk 


1382       BEPOBT  OF  THE  CHIEF   OF  ENGINEERS,  U.  8.  ABMT. 


AMOUNTS  APPROPRIATED. 


By  sot  of  Angust  5, 1886 $18, 760 

By  act  of  Aagast  11, 1888 60, 000 

By  act  approved  September  19, 

1800 60,000 

By  act  approved  July  1%  1892  ..    26, 000 


By  act  of  Angoat  18, 1894 $25, 000 

By  act  of  Jane  8, 1896 26,000 

Total 193^760 


IS. 

IMPROVEMENT  OF  SUSQUEHANNA  RIVER  ABOVE  AND  BELOW  HAVRE 

DE  GRACE,  MD. 

For  full  history  see  Aonual  Report  of  the  Ohief  of  Engineerafor  1899, 
Part  I,  page  192. 

Up  to  the  dose  of  the  fiscal  year  1898  $161,067.37  had  been  expended 
on  this  section  of  the  river,  including  $49,729.15  for  dredging  the  chan- 
nel to  the  Fishing  Battery  Light-House,  for  breakwaters  and  piers,  and 
for  other  work  for  the  Fish  Oommission. 

The  funds  on  hand  are  of  the  appropriations  of  1890, 1892,  and  1894. 
As  the  amount  is  small  and  is  limited  to  expenditure  above  the  Phila- 
delphia, Wilmington  and  Baltimore  Bailroad  bridge,  no  work  has  been 
undertaken  on  the  project  during  the  past  fiscal  year,  but  some  dredg- 
ing at  Watson  Island  will  probably  be  necessary  soon. 

The  expenditure  during  the  past  fiscal  year  was  for  the  removal  of 
rock  obstructing  the  channel  leading  to  the  wharves  at  Port  Deposit 
and  distant  about  150  feet  therefrom. 

SuBqaehanna  Riyei  U  in  the  ooUeotion  distriot  of  Baltimore,  which  is  the  nearest 
port  of  entry.  The  amount  of  levenne  oolleoted  there  daring  the  fiacal  year  ending 
June  80,  1S99,  is  $2,100,792.77. 

It  was  impracticable  to  obtain  complete  commercial  statistics. 

Money  statement. 

Joly  1,1898,  balance  unexpended $9,822.63 

Jonew),  1899,  amount  expended  daring  fiscal  year 88.58 

Jolyl,  1899,  balance  unexpended 9,734.06 

{Amount  (estimated)  required  for  annual  dredging 20, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AMOUNTS  APPBOPRIATED. 

By  act  approTed— 

AugU8t80,1852 $10,000 

June  23, 1866 26,400 

July  25, 1868  (allotment) 1 5,000 

AprU10,1869(aUotment) 990 

July  11,1870 12,000 

June  14, 1880 :.-.  28,000 

March3,1881 16,000 

$97,890 

By  act  passed  August  2, 1882 26^000 

By  act  approved- 
July  6, 1884 20,000 

August6,1886 6,000 

By  act  of  August  11, 1888 10,000 

By  act  approved- 
September  19, 1890 4,000 

July  13, 1892 4,000 

1879,  allotment  from  general  appropriation  for  examinations  and 

surveys 500 

By  act  of  August  18, 1894 4,000 

^— — —    73, 5(X) 

Aggregate 170,890 
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ig- 

IMPROVEMENT  OP  CHESTER  RIVER,  MARYLAND,  FROM  CRUMPTON  TO 

JONES  LANDING. 

For  previous  history  see  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  Part  I,  page  193. 

The  amount  expended  on  the  improvement  to  June  30, 1898,  was 
$9,480.90. 

The  contract  made  in  December,  1896,  with  Chester  T.  Caler,  of  ]^or- 
folk,  Ya.,  for  dredging  on  this  and  other  improvements  along  the  Eastern 
Shore  of  Chesapeake  Bay.  required  their  completion  by  June  30, 1898; 
but  this  work  not  having  been  reached  by  the  stipulated  time,  he  was, 
by  authority  of  the  Chief  of  Engineers,  granted  an  extension  of  six 
months.  Operations  under  it  were  begun  on  this  improvement  on 
November  1,  1898,  and  completed  on  the  30th  of  the  same  month. 
Dredging  was  begun  at  a  point  520  feet  above  Earbys  Landing.  This 
was  300  feet  below  the  point  where  dredging  was  suspended  under  the 
previous  contract,  and  was  necessary  on  account  of  shoaling  which  had 
taken  place,  and  the  channel  thence  up  stream  was  made  00  feet  wide 
and  6  feet  deep  at  mean  low  water  for  a  distance  of  1,700  feet.  This 
lefb  a  stretch  of  about  1  mile  to  be  improved  to  complete  the  project. 
The  quantity  of  material  removed  was  10,483  cubic  yards,  consisting 
of  sand  and  mud,  which  was  deposited  upon  the  marsh  and  flats  on 
either  side  of  the  channel. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $3,200  for 
the  completion  of  the  project,  and  it  is  expected  that  a  contract  for  this 
and  for  other  improvements  along  the  Eastern  Shore  will  be  made  soon. 

This  work  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June 
30, 1899,  ifl  $2,100,792.77. 

Money  statement. 

July  1, 1898,  balance  unexpended $1,519.10 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .      3, 200. 00 

4,719.10 
June  30, 1899,  amount  expended  during  fiscal  year 1,398.84 

July  1, 1899,  balance  unexpended 3,820.26 

July  1,1899, outstanding  liabilities 120.26 

July  1, 1899,  balance  available 3,200.00 


AMOUNTS  APPBOPRIATED. 

By  act  approved — 

September  19, 1890 $5,000 

July  13, 1892 3,000 

By  act  of  August  18, 1894 1,500 

By  act  of  June  3,1896 1,500 

By  act  of  March  3, 1899 3,200 

Total 14^200 
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COMMERCIAL  STATISTICS  FOR  GALKNDAR  YEAR 

BeoeipU  and  shiptnenU. 


CIms. 

Tons. 

Valne. 

Itooeipto: 

FertUiMn          • • 

1,732 
24,439 

$43,800 

OfiTiAral  mAmhftndliiA •--■ 

977,560 

Total - 

20,171 

1,020.860 

ShipmentB:                                                                               ^ 

nvatiini  tomflto^  frniia  ato   - 

11.004 
41,966 

364,485 

1.678,640 

Total 

53,080 

2,043,126 

Tal^  racAlntA  and  ahliimeiite 

~79i^20r 

3,068,966 

VesseU  trading  in  CheBier  Biv0r,  Maryland. 

CUSB. 

Knni* 
b«r. 

tonnage. 

Draft 

Trips. 

StMun^ra .,.»» 

4 

1.568 

Feet. 
6to7| 

Daily  service,  one  of  the  sieamers  a  day. 

The  above  Btatistics  were  fdrnished  by  the  Chester  Riyer  Steamboat  Company,  and 
represent  the  business  of  that  line  only. 


I   10. 

IMPROVEMENT  OF  CHOPTANK  RIVER.  MARYLAND. 

For  previous  history  see  Annual  Report  of  the  Ohief  of  Engineers 
for  1899,  Part  I,  page  193. 

The  ainoant  expended  on  this  improvement  to  June  30,  1898,  was 
$50,159.63. 

On  December  24,1896,  a  contract  was  made  for  dredging  on  this  and 
other  improvements  along  the  eastern  shore  of  Chesapeake  Bay,  the 
entire  work  to  be  completed  by  June  30,  1898.  The  contractor  not 
having  reached  this  work  by  the  stipulated  time,  he  was,  by  authority 
of  the  Chief  of  Engineers,  granted  an  extension  of  six  months,  and, 
later,  a  further  extension  of  six  months.  Under  this  contract  dredging 
was  begun  on  December  12,  1898,  and  complet'Cd  January  28,  1899. 
During  this  period  a  cut  40  feet  wide  was  dredged  between  the  bridge 
at  Greensboro  and  a  point  1,130  feet  below,  at  which  point  dredging  in 
an  upriver  direction  had  stopped  in  previous  operations,  and  several 
shoals  from  10  to  30  feet  wide  and  aggregating  830  feet  in  length  were 
dredged  to  the  approved  depth ;  and  at  Brick  Mills  the  channel  was 
dredged  for  a  length  of  1,000  feet  to  a  width  of  65  feet.  The  depth 
made  in  these  operations  was  8  feet  at  mean  low  water.  The  quantity 
of  material  removed  was  15,988  cubic  yards,  consisting  of  sand  and 
clay,  with  some  gravel,  and  was  deposited  on  the  banks  on  the  east  and 
west  sides  of  the  river. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $8,000  for 
continuing  this  improvement,  and  it  is  expected  that  a  contract 
embracing  this  and  other  works  along  the  eastern  shore  of  Chesapeake 
Bay  will  soon  be  made. 
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It  is  proposed  to  expend  the  amoant  asked  for,  if  appropriated,  in 
continuing  dredging  under  the  project 

Choptank  River  is  in  the  ooUeotion  district  of  Baltimore,  which  is  the  nearest 

Sort  of  entry.    The  amoant  of  revenne  collected  there  during  the  fiscal  year  ending 
nne  30,  1899,  is  $2,100,792.77. 

Money  statement. 

Jnly  1, 1898,  balance  nnez]>ended $1, 840.37 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .      8, 000. 00 

9,840.37 
June  30, 1899,  amoant  expended  daring  fiscal  year 1, 688.20 

July  1, 1899, balance  nnexpended...' 8,152.17 

July  1, 1899,  outstanding  liabilities 161.89 

July  1,1899,  balance  available. 8,000.28 

/'Amoant  (estimated)  required  for  oomph^tion  of  existing  proJ4»ct 8, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1901 : 

For  works  of  improvement $8,000.00 

For  maintenance  o^  improvement 1,000.00 

9,000.00 

ISabmitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  APPROPBIATED. 

By  act  approved — 

June  14,  1880 $5,000 

March  3, 1881 6,000 

By  act  passed  August  2, 1882 5,000 

By  act  approved — 

July  5, 1884 5,000 

August  5, 1886 10,000 

By  act  of  August  11, 1888 7,600 

By  act  approved — 

September  19, 1890 7,500 

July  13, 1892 3,000 

By  act  of  August  18, 1894 2,000 

By  act  of  June  3, 1896 2,000 

By  act  approved  March  3, 1899 8,000 

Total 60,000 


OOMMBRGIAL  STATISTICS  FOR  CALBNDAB  TEAS  1898. 

BeoeipU  and  shipmenU. 


Claas. 


Tons. 


Yalae. 


Beceipts : 

Ice,  oysten,  flah 

Canned  gooa%  fertflljsen,  lumber,  eto 

Cattle,  hones,  sheep,  eto 

General  nMarehandiM 

Total 

Shipments: 

Canned  goods,  lumber,  flour,  etc 

Frolt,  cniln,  cattle,  eto 

Cteaenfl  merchancHw 

Total 

Total  zeoeipts  and  shipments 


121 
8,490 

416 
7,825 


11.851 


1,674 
4,087 
2,000 


7,661 


10,012 


$1,756 
108,646 

48,644 
283,000 


447,046 


72,310 
116, 616 
80,000 


715,872 
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VesHls  trtiding  in  Choptank  River,  Maryland, 


C1M8. 

Kom- 
ber. 

Agjrrogate 
tonnage. 

Draft 

Trlpa. 

Otmmm 

2 

1.208 

FMt. 

DaUy  tenrioe  alternately. 

The  above  statistios  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company,  and  represent  the  business  of  that  line  only. 


I    ZI. 


IMPROVEMENT  OF  LA  TRAPPE  RIVER,  MARYLAND. 

For  previous  history  see  Annual  Eeport  of  the  Chief  of  Engineers  for 
1899,  Part  I,  page  194. 

The  amount  expended  to  the  close  of  the  fiscal  year  1898  was  $7,213.87 
and  the  channel  within  the  river  had  been  completed.  The  proposed 
channel  at  the  mouth,  about  1,600  feet  long,  had  been  dredged  to  the 
approved  width  of  150  feet  for  a  distance  of  400  feet  and  to  a  width 
of  100  feet  only  for  the  remaining  1,200  feet,  l^o  work  has  been  done 
during  the  past  fiscal  year.  The  latter  portion,  therefore,  remains  to 
be  widened  50  feet  in  order  to  conform  to  the  approved  project,  and  it 
is  estimated  that  to  complete  it  $2,500  will  be  required,  in  addition  to 
the  amount  already  expended  and  originally  estimated  as  the  cost  of 
the  whole  improvement.  This  Increase  in  the  estimate  is  solely  due  to 
shoaling  in  the  upper  river  since  the  survey  was  made  and  to  the 
treacherous  character  of  the  material  at  the  bar.  The  latter  consists 
principally  of  live  pure  sand,  and  already,  during  the  progress  of  the 
first  contract,  at  that  point  it  became  necessary  to  remove  and  pay  for 
a  much  larger  quantity  of  material  on  that  account  than  was  estimated 
for  and  the  depth  of  cutting  had  to  be  increased  to  maintain  the 
dredged  depth,  the  contract  being  for  scow  measurement.  It  is  expected| 
however,  that  the  additional  amount  asked  for  will  complete  the  chan- 
nel if  no  unforeseen  shoaling  has  taken  place  since  operations  were 
suspended. 

La  Trappe  River  is  in  the  ooUeotion  district  of  Baltimore,  which  is  the  nearest 

5ort  of  entry.    The  amount  of  revenue  collected  there  daring  the  fiscal  year  ending 
une  SO,  1899,  is  $2,100,792.77. 


Money  statement 


July  1, 1898,  balance  unexpended  . 
July  1, 1899,  balance  unexpended  . 


$36.18 
36.18 


Amount  ^estimated)  required  for  completion  of  existing  project 2, 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1901 .      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  ▲PPROPRIATED. 

By  aot  approved  July  18, 1892 $2,500 

By  act  of  August  18,1^ 4,760 

Total 7,260 
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OOMMBRCIAL  STATISTICS  FOR  CALBNOAR  TEAR  1898. 

Receipts  and  ahipmenU, 


OlMS. 


Tons. 


Value. 


Beoeipto: 

Coal,  brioks,  flour,  eto , 

HoraM.  potatoes,  sheep,  etc 

Gfrenenl  merchandise , 

Total 

Shipments: 

Cord  wood  and  canned  ffooda  ... 
Fmit,  grain,  poultry,  sneep,  etc, 

Total 

Total  receipts  and  shipments 


S.t51 

113 

2,600 


$18,680 

4.150 

100.000 


4,764 


122,780 


706 
1,042 


21,260 
62,400 


2.647 


78,660 


7.411 


196,430 


Fe$»el$  trading  in  La  Ttappt  Siver,  Maryland,  engaged  in  general  trade. 


Class. 

Num. 
her. 

Aggregate 
tonnage. 

Draft. 

Steamers ......... 

1,075 
150 
68 
60 
76 

Feti, 
g 

Sehooners 

3 

Do 

Do 

Do 

6 

The  above  statiBtios  were  fUmlBhed  by  Jas.  T.  MnllikiDy  Trappe,  Md.,  accompanied 
by  the  following  letter: 

Whbblbr  Transportation  Line, 

Trappe,  Md,,  March  HO^  1899, 
Dear  Sir: 

«  •  •  •  •  •  • 

Last  year  was  a  very  doll  year  with  ns  here  in  this  neighborhood. 

The  dronght  cat  oar  com  crop  short— only  got  aboat  two-thirds  of  a  crop.  Also 
in  onr  wheat  we  only  got  about  two-thirds  of  a  crop,  and  that  was  nearly  all  screen 
wheat.  We  also  had  very  little  fruit;  our  largest  uruit  farm  of  100  acres  of  10,000 
peach  trees  did  not  ship  a  single  package.  We  had  a  very  poor  crop  of  com,  wheat, 
and  fruit. 

Right  much  of  our  lumber  came  from  Pennsylvania  by  rail  last  year  for  the  first 
time  on  account  of  the  boats  being  busy  running  shells,  etc.,  and  could  not  get  the 
size  boats  that  was  wanted  on  account  of  the  depth  of  water  at  the  mouth  of  the 
river.  It  is  true  that  we  have  lost  some  freight  and  business  on  account  of  the  boats 
not  being  able  to  get  in  when  we  have  a  heavy  northwest  wind.  They  have  to  ride 
9  miles,  to  Oxford,  to  catch  the  boat. 
Kespeotfully, 

Jab.  T.  MuLLiKur. 

Ganeral  Wm.  F.  Sboth, 

UMtedSUUee  Agent. 


Iza. 
ZMPBOYEMEKT  op  WABWICK  BIVBR,  MARYLAND. 

For  previoas  history  see  Annaal  Beport  of  the  Ohief  of  Engineers  for 
1899,  Part  I,  page  196. 

The  amonnt  expended  on  this  improvement  to  Jane  30, 1898,  was 
$14,447.52,  of  which  $8,447.52  is  on  the  present  project. 

The  operations  which  were  in  progress  at  the  close  of  last  fiscal  year 
under  the  contract  of  Chester  T.  Oaler^  dated  Desember  24, 1896,  were 
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continaed  to  July  7, 1898.  A  cut  25  feet  wide  and  400  feet  long  was 
dredged  across  Spences  Bar,  jast  below  the  entrance  to  the  taming 
basin,  and  the  torning  basin  was  dredged  at  several  places  where  it  had 
shoaled.  This  left  about  2,050  feet  of  the  channel  to  be  dredged  to  the 
approved  dimensions  under  the  project. 

The  quantity  of  material  removed  under  the  contract  was  15,012  cubic 
yards,  consisting  of  mud  with  some  sand,  and  this  was  scowed  away 
and  deposited  in  40  feet  of  water  in  the  Ghoptank  Biver  just  above 
Jamaica  Point. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  |2,000  for 
continuing  this  improvement,  and  it  is  expected  that  a  contract  embrac- 
ing  this  and  other  works  along  the  Eastern  Shore  of  Chesapeake  Bay 
will  be  made  soon. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
continuing  dredging  under  the  project. 

Warwick  Riyer  is  in  the  ooUeotion  distriot  of  Baltimore,  which  ie  the  nearest  port 
of  entry.  The  amount  of  levenae  collected  there  daring  the  fiscal  year  ending  Jane 
80, 1899,  is  $2,100,792.77. 

Money  statement. 

Jnly  1, 1896,  balance  nnezpended $1,562.48 

Amount  appropriated  by  riyer  and  harbor  act  approyed  March  8, 1899. . .      2, 000. 00 


8,562.48 
Jane  30, 1899,  amount  expended  daring  fiscal  year 1, 406. 25 


July  1, 1899, balance  unexpended 2,146.28 

July  1, 1899,  outstanding  UabiUties 142.61 


July  1, 1899,  balance  ayailable 2,003.62 


Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 1901 : 

For  works  of  improyement $8,600.00 

For  maintenance  of  improyement 400.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundiy  ciyil  act  of  June  4, 1897. 


4^000.00 


AMOUirrS  APPROPRIATED. 

By  act  approyed  Jane  14, 1880 $3,000 

By  act  approved  March  8, 1881 8,000 

Total 6,000 

By  act  approved  July  13. 1892 6,000 

By  act  of  August  18, 1894 2,000 

By  actof  Junes,  1896 2,000 

By  act  of  March  8,  1899 2,000 

Total  on  present  project 12,000 

Aggregate - 18,000 
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COMMXRCIAL  STATISTICS  FOR  CALENDAR  YBAR  1898. 

Beoeipts  and  BhipmenU. 


TODf. 


Value. 


Beeeipto: 

Fuh,  canned  gooda,  flour,  etc.... 

Cattle,  borsee,  etc 

€toneral  merchandiae 

Total 

Shlpmenta: 

Canned  sooda,  ISBEtOiafln,  etc  — 
Fmlt,  wneat,  farm  prodneta,  eto 
Qeneral  marohandiae 

Tbtai 

Total  reoelpta  and  aUpmenta .. 


1,878 
188 
681 


$30,682 
4,481 
27,240 


2,287 


62,403 


034 
660 


22,790 
26,821 
26,400 


1,877 


76,011 


4.214 


138,414 


Ve$$6U  trading  in  Warwidk  Bkwr,  Maryland. 


Claaa. 

Nnm< 
bar. 

Aggregate 
tonnage. 

Draft. 

Tripe. 

2 

1,208 

Feet. 

Daily  aervioe  alternately. 

The  »boTe  statistios  were  fhmiahed  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company  and  represent  the  bosineas  of  that  line  only.  Abont  102  sloops, 
bugeyes,  and  schooners  also  trade  here. 


I  13. 
IMPROVEMENT  OF  BROAD  CREEK  RIVER,  DELAWARE. 

For  previous  history  see  Annual  Beport  of  the  Ohief  of  Engineers 
for  1899,  Part  I,  page  196. 

The  amount  expended  to  Jane  30,  1898,  was  145,194.26,  of  which 
$35,000  was  expended  before  the  adoption  of  the  present  project  and 
$5,000  for  the  removal  of  a  bar  which  extended  from  the  railroad  bridge 
at  Seaford,  on  the  Nantiooke  Biver,  toward  the  month  of  that  river. 
With  the  $5,000  appropriated  by  the  river  and  harbor  act  of  June  3, 
1896,  the  channel  was  dredged  between  May  11  and  June  30, 1899,  to 
the  approved  dimensions  from  a  point  about  300  feet  above  Hitch's 
upper  wharf,  upstream,  for  a  distance  of  5,060  feet.  The  quantity  of 
material  removed  was  39,981  cubic  yards,  and  consisted  of  sand  and 
gravel,  which  was  deposited  upon  and  back  of  the  old  dredged  banks 
on  both  sides  of  the  nver.  This  leaves  about  1,800  feet  of  the  channel 
to  Laurel  to  be  dredged  to  the  project  dimensions. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $5,000  for 
completing  this  improvement,  and  it  is  expected  that  a  contract  for 
dredging,  embracing  this  and  other  improvements  along  the  eastern 
shore  of  Chesapeake  Bay,  will  be  made  soon. 

Broad  Creek  is  in  the  collection  district  of  Delaware.    Wilmington  is  the  nearest 

Jort  of  entry,  at  which  the  amount  of  reyenne  collected  for  the  fiscal  year  ending 
nne  30, 1899,  is  $29,000. 
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Money  statement 

Jaly  ly  1898,  balance  unexpended $4,805.74 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1899. ..  5, 000. 00 

9,806.74 

June  80, 1899,  amount  expended  daring  fiscal  year 2,269.27 

July  L 1899,  balance  unexpended 7,536.47 

July  1,1899,  outstanding  llabUifeieB 2,449.82 

July  1, 1899,  balance  available 5,086.65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 


1901,  for  maintenance  of  improvement . 
Submitted  in  compllauoe  with  requirements  of  sections  2  of  river  and 


600.00 


harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  APPROPRIATED. 


By  act  approved- 
June  14. 1880 $5,000 

March  8, 1881 10,000 

By  act  passed  August  2, 1882 5, 000 

By  act  approved  August  5, 1886 . .  10, 000 
By  act  of  August  11, 1888 6,000 

Total 85,000 


By  act  approTcd  July  18, 1892. ...  $5, 000 

By  act  of  August  18. 1894 >5,000 

By  act  of  June  8, 1896 5, 000 

By  act  approved  March  8, 1899 ...    5, 000 

Total,  present  project 20, 000 

Aggregate 65,000 


OOHMBROIAL  STATISTICS  FOR  CALENDAR  TEAR  1896. 

BeoeipU  and  BhipmmU, 


Class. 


Tons.        Yslne. 


Receipts: 

OosLiee,  slilp  timber,  etc , 

FertuiBers,  sswed  lumber,  ete 

Oeneral  mercluuidise 

Total 

Shipments:  Fruits,  floor,  meal,  lumber,  etc 

Total  reoelpts  and  shipments 


7,160 
6,16S 
2,000 


fl2.«S2 
68.876 
80,000 


15,812 
10,860 


161,187 
61,024 


26,668 


223,061 


Vesteli  trading  in  Broad  Creek,  Delaware. 

Class. 

ber. 

Aggregftte 
tonnage. 

Draft. 

Trips. 

Steamer  ....r r rr..r.  ,..,,....,,,. 

1 
6 
6 

80 
440 
280 

Feet. 

6 
f  to8 
6to7 

StripsweebT. 

Schooners • 

Do 

Monthly. 

One  schooner,  200  tons  register,  built,  and  vessels  of  a  total  of  1,060  tons  repaired 
during  the  year. 

The  above  statistics  were  obtained  by  Mr.  John  R.  Beckett,  inspector,  United  States 
Engineer  Department,  and  submitted  with  the  following  letter : 

Laurel,  Del.,  Mareh  lif,  1899, 
BiR :  I  have  the  honor  herewith  to  inclose  commercial  statistics  for  Broad  Creek 
River,  Delaware.    They  are  as  correct  as  I  can  get  them,  and  fairly  represent  the 
commerce  by  water  dunng  1898. 

^  This  appropriation  was  applied  to  removing  bar  on  Nanticoke  Biver,  nnder  the 
tenns  of  the  appropriation. 
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Owing  to  improTed  water  oommaaioation,  the  railroad  company,  in  order  to  com- 
pete, have  greatly  reduced  freight  rates  to  this  point,  and  at  least  two  thirds  if  not 
more  of  the  commerce  of  the  town  of  Laurel  is  carried  by  rail. 
With  great  respect,  your  obedient  servant, 

John  R.  Bkckbtt^  InipeoUtr, 
Gen.  WiLUAM  F.  Smith, 

United  8late»  JgenU 


I  14. 

IMPROVEMENT  OP  NANTICOKE  RIVER,  DELAWARE  AND  MARYLAND. 

For  previous  history,  see  Annaal  Report  of  the  Ohief  of  Engineers 
for  1899,  Part  I,  page  197. 

The  amount  expended  on  the  improvement  of  this  river  to  June  30, 
1898,  was  95,184.12,  of  which  9184.12  was  expended  on  the  present 
project. 

The  first  appropriation  on  the  project  was  that  of  93,000  made  by 
the  river  and  harbor  act  of  June  3, 1896.  Dredging  to  be  done  there- 
with was  included  in  a  contract  dated  December  24, 1896,  for  dredging 
on  rivers  and  harbors  along  the  eastern  shore  of  Ohesapeake  Bay,  the 
entire  work  to  be  completed  by  June  30, 1898.  As  this  improvement 
was  not  reached  by  the  time  stipulated,  the  time  was,  by  authority  of 
the  Chief  of  Engineers,  extended  for  a  period  of  six  months. 

Dredging  was  begun  on  September  12, 1898,  and  completed  October 
25,  1898.  The  channel  above  the  railroad  bridge  was  widened  and 
deepened  to  near  the  county  bridge  at  Seaford,  a  distance  of  1,650  feet. 
The  depth  made  was  9  feet  at  mean  low  water^  and  the  width,  starting 
with  100  feet  at  the  lower  end,  was  gradually  increased  to  a  maximum 
of  230  feet  near  the  county  bridge,  measured  from  the  wharves  there 
across  the  river.  Below  the  railroad  bridge  the  channel  was  dredged 
to  the  approved  dimensions  for  a  distance  of  1,800  feet,  covering  the 
^< middle  ground"  abreast  of  the  wharves,  and  about  2,500  feet  below 
the  lower  end  of  the  << middle  ground''  a  sharp  turn  in  the  channel  was 
removed.  The  base  of  the  cut  made  there  was  650  feet  long.  The 
quantity  of  material  dredged  was  20,765  cubic  yards  and  consisted  of 
sand  and  mud,  some  of  the  sand  being  quite  hard.  This  was  scowed 
away  and  deposited  in  the  river  below  Cannons  Ferry  in  22  feet  of 
water.  The  result  of  these  operations  gives  a  channel  of  the  approved 
dimensions  between  the  railroad  and  county  bridges  and  down  to  deep 
water  below,  except  in  a  bend  about  2,900  feet  below  the  rcdlroad 
bridge,  where,  on  account  of  a  sharp  turn,  the  channel  remains  to  be 
widened. 

Nanticoke  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Crisfield  is  the  nearest  port  of  entry.  As  no  dutiable  articles  are  discharged  there, 
no  reyenne  was  collected  daring  the  fiscal  year. 

Money  statement. 

July  1, 1898,  balance  unexpended $2,815.88 

Amount  appropriated  by  nyer  and  harbor  act  approved  March  8, 1899. . .      3, 000. 00 

5,815.88 
June  SO,  1899|  amount  expended  during  fiscal  year 2,805.03 

July  1, 1899,  balance  unexpended 3,010.85 

July  1, 1899,  outstandfaig  Uabilities 197.27 

July  1, 1899,  balance  available 2^813.68 
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AMOUNTS  APPROPRIATED. 

By  act  of  Junes,  1896 $3,000 

By  aot  approved  March  8,  1899 3,000 

Total 6,000 


COMMERCIAL  STATISTICS  FOR  CALENDAR  TEAR  1898. 

BeoeipU  and  shiptMnU, 


Class. 


Tons. 


Ysloe. 


Receipts: 

Raw  bone,  phosphate,  ship  timber,  etc 

Fertilixers,  floor,  liim1>er,  eto 

Cattle,  horses,  liav,  eto 

Generid  merohannise 

Total 

Shipments : 

Canned  goods,  basket  and  barrel  material,  eto 

Berries,  peaches,  srain,  pooltry,  eto 

Qeneralmerchanafse 

Total 

Total  receipts  and  shipments 


2M 
8,611 

595 
1,025 


$5,514 
79,582 
27,9<ll 
41.000 


5,497 


153,997 


8,034 

8,504 

990 


155,581 
809.613 
89,840 


12,624 


505.084 


18, 121 


659,031 


Veateli  trading  in  Nantiooke  River,  Delaware  and  Maryland. 


Class. 

No. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Steamer - 

1 
Unknown. 

450 
1,200 

FuL 

6 
6to7 

Triweekly. 

Grain,  lomber,  and  fertiUMrs. 

Schooners  and  sloons  ...•.«••*«•. 

Sailing  yeesels  of  an  aggregate  of  700  tonnage  repaired  during  the  year. 
The  above  statistics  were  larnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company. 


I  15. 

IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 

For  previoas  history  see  Annaal  Beport  of  the  Ohief  of  Engineers 
for  1899,  Part  1,  page  199. 

The  amount  expended  by  the  Qeneral  Qovernment  for  the  improve- 
ment of  this  river,  on  the  present  project,  to  June  30,  1898,  was 
$19,601.80. 

On  December  24, 1896,  a  contract  was  made  for  dredging  on  this  and 
other  improvements  on  the  eastern  shore  of  Chesapeake  Bay,  the  entire 
work  to  be  completed  by  Jane  30, 1898.  The  contractor  not  having 
reached  this  work  by  the  stipulated  time,  he  was,  by  authority  of  the 
Chief  of  Engineers,  granted  an  extension  of  six  months. 

On  July  13, 1898,  dredging  was  begun  under  this  contract  abreast  of 
Williams  Point  and  carried  on  in  a  down-river  direction  to  Goose 
Island  Wharf,  a  distance  of  about  2,750  feet,  the  channel  being  made 
100  feet  wide  and  9  feet  deep  at  mean  low  water.  Operations  were 
then  resumed  above  Williams  Point,  where  the  channel  previously 
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dredged  had  narrowed  and  shoaled  considerably,  and  six  cuts,  26  feet 
wide  and  aggregating  2,925  feet  in  length,  were  dredged  to  the  approved 
depth.  This  completed  the  dredging  that  could  be  done  with  the 
appropriation,  and  the  contract  for  this  improvement  was  dosed  Sep- 
tember 9, 1898.  The  quantity  of  material  removed  was  28,209  cubic 
yards,  and  consisted  of  sand  and  mud,  with  some  gravel,  which  was 
Bcowed  away  and  deposited  in  20  feet  of  water  about  4  miles  down  the 
liver. 

The  dredging  covered  by  the  project  has  been  completed,  but  an 
examination  of  the  river,  made  upon  the  completion  of  these  operations, 
showed  that  owing  to  the  shoaling  of  the  channel  during  the  progress 
of  the  work  the  dredging  of  about  41,200  cubic  yards  would  be  neces- 
sary to  restore  it  to  the  project  dimensions.  The  estimate  submitted 
herewith  is  for  the  dredging  now  required  on  that  account,  no  provi- 
sion for  maintenance  having  been  made  in  the  original  estimate. 

Wioomico  Riyer  is  in  the  coUeotion  district  of  the  eastern  district  of  MaryLmd. 
Criafield  is  the  nearest  port  of  entry.  Ab  no  dutiable  articles  are  discharged  there, 
no  revesine  was  collected  daring  the  flsoal  year. 

Money  statement 

Joly  1, 1898,  balance  unexpended $3, 598. 20 

June  30, 1899,  amount  expended  daring  fiscal  year 3,328.22 


July  1, 1899,  balance  unexpended 269.98 

Jnly  1, 1899,  outstanding  liabilities 269.98 


Amount  (estimated)  required  for  completion  of  existing  project 6, 798. 00 

Amount  that  can  be  profltabl;^  expended  in  fiscal  year  ending  June  30, 1901 .      6, 798. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acta  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  i,  1897. 


AMOUNTS  ▲PPROPKIATBD. 

By  act  of— 

June  10, 1872 $6,000 

March  8, 1873 5,000 

June  28, 1874 5,000 

March  3, 1876 5,000 

August  14, 1876 6,000 

June  18, 1878 6,000 

March  3, 1879 3,000 

June  14, 1880 6,000 

March  8, 1881 2,000 

.    July  6, 1884 10,000 

Total 50,000 

September  19, 1890 10.000 

July  13, 1892 6,500 

August  18, 1894 3,000 

June  3, 1896 3,700 

Total  on  present  project 23,200 

Aggregate - 73,200 
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COMMBRCIAL  STATISTICS  FOB  CALENDAR  TBAB  189& 

Seceipts  and  thipmenU. 


ClaM. 


Tons. 


Yftlue. 


Boc«ipt«: 

Bone.  phMphftte  rook,  oysters,  e(o  . . . 
Fertiluers,  floor,  drossea  lumber,  e(o 

Horses,  osttle,  grain,  elc 

Genersl  msgnhswUse 

Totia 

Bhipments: 

Coslsnd  wood 

Canned  Koods,  fertilisers,  bricks,  etc . 

Com,  wheat,  frait^eto 

General  merchanaiae 

Total 

Total  receipts  and  shipments 


5,788 
86,751 

1.098 
06,444 


$78,516 

878.618 

86.894 

886,280 


189,081 


1.064.808 


7.075 
28,868 

8.834 
80.087 


12,760 

810,628 

170.882 

1,202.480 


60,260 


1.696,674 


259.840 


2,781,482 


Ve$$eU  trading  in  Wicomioo  Biver,  Marjfland, 


Class. 

Ko. 

Aggregate 
tonnage. 

Draft. 

Trips. 

8t««ni«r ,,---..,., r-----, 

14 

704 
990 
660 
400 
800 

FmL 

5|t»8t 

8 
8 

Triweekly. 
Weekly. 
Monthly. 
Bimonthly. 

Do 

Do 

Fifty  sailing  yessels,  of  an  aggregate  of  1,600  tonnage,  repaired  daring  the  year. 
The  above  statistics  were  famished  bv  the  Baltimore,  Chesapeake  and  Atlwitio 
Railway  Company,  and  the  Hon.  £.  Stanley  Toadvin,  of  Salisbury,  Md. 


1x6. 
IMPROVEMENT  OF  MANOKIN  RIVER.  MARYLAND. 

For  previous  history  see  Annual  Beport  of  the  Ohief  of  Engineers 
for  1899,  Part  I,  page  200. 

Nothing  has  been  done  on  the  improyement  during  the  past  fiscal 
year,  but  work  will  be  resumed  in  the  course  of  a  few  days  at  the  mouth 
and  in  dredging  in  the  river  between  Dashiells  Greek  and  a  point  known 
as  the  Bed  Bridge,  or  county  wharf,  under  a  contract  now  in  operation. 
The  amount  expended  to  June  30, 1898,  is  $18,975. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $1,500  for 
continuing  the  improvement,  and  it  is  expected  that  a  contract  for 
dredging,  embracing  this  and  other  improvements  along  the  Eastern 
Shore  of  Chesapeake  Bay,  will  be  made  soon. 

It  was  impracticable  to  obtain  commercial  statistics. 

Manokin  Riyer  is  in  the  coUection  district  of  the  eastern  district  of  Maryland. 
Crisfield  is  the  nearest  port  of  entry.  As  no  dntiable  articles  are  discharged  there, 
no  revenne  was  collected  daring  the  fiscal  year. 
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Money  itatemmt. 

Jul  J  1, 1898,  balanoe  unexpended $4,025.00 

Amount  appropriated  by  rtTer  and  harbor  act  approved  March  8, 1899.. .      1, 600. 00 

*Jnly  1, 1899, balanoe  unexpended '5,525.00 

Jnly  1, 1899,  amount  coTeted  by  uncompleted  contraote 4,000.00 

July  1,1899, balance  available 1,525.00 

(Amaant  (estimated)  required  for  completion  of  exietinir  project 7, 000. 00 

I  Amonnttiiat  can  be  profitably  expended  in  fiscal  year  ending  JunedO,  1901 : 

For  works  of  improvement $4,000.00 

Fox  maintenance  of  improvement 800. 00 


I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1886  and  1867  and  of  sundry  dvU  act  of  June  4^  1897. 


4,600.00 


AMOUirrS  APPBOPSIATED, 

By  act  approved- 
September  19,1890 $7,600 

Ju^  13, 1892 7,600 

Actof  August  18,1894 4,000 

Aet  of  June  3, 1896 '4,000 

By  act  of  March  3, 1899 1,500 

Total 24^500 


CONTRACT  IK  FOBCB. 


With  Chester  T.  Oaler,  of  Norfolk,  Va.,  for  dredging,  approved  January  5, 1897. 
Expiree,  as  extended,  August  31, 1899. 


1 17. 
DCPBOYEMENT  OF  POCOMOKE  BIVER,  MABTLANB,  BELOW  SNOW  HILL. 

For  previoas  history  see  Annnal  Report  of  the  Chief  of  Engineers  for 
1899,  Part  I,  page  200. 

The  amount  expended  on  this  improvement  to  June  30, 1898,  was 
$24,987.26,  of  which  $4,487.26  was  on  the  present  project. 

No  work  has  been  done  on  the  improvement  daring  the  past  fiscal 
year. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $3,000  for 
continoing  this  improvement,  and  it  is  exx>ected  that  a  contract  for 
dredging,  embracing  this  and  other  improvements  along  the  eastern 
shore  of  Chesapeake  Bay,  will  be  made  soon. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
dredging  the  channel  to  the  fall  width  and  deptn  in  accordance  with 
the  project. 

Poeomoke  Biyer  is  in  the  oolleotion  district  of  the  eastern  district  of  Maryland. 
Orisfield  is  the  nearest  port  of  entry.  As  no  dutiable  articles  are  discharged  there, 
no  revenne  was  ooUected  daring  the  fiscal  year. 

>0f  this  amonnt  $2,000  is  for  work  in  the  upper  riyer  not  coyered  by  the  project. 
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Money  statement. 


Jnly  1, 1898,  balance  nnezpended 

Amoant  appropriated  by  river  and  harbor  act  approved  March  8^  1899. . 

July  1, 1899,  balance  nnezpended 

July  1, 1899,  outstanding  liabiUtiee 

July  1, 1899,  balance  available 


Amount  (estimated)  required  for  completion  of  ezistinff  project 

Amount  thai  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1901 : 

For  works  of  improvement $4,000.00 

For  maintenance  of  improvement 500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


1612.74 
8,000.00 

3,612.74  • 
878.63 

8,189.11 

6,000.00 

4,600.00 


AMOUNTS  AFPROPRIATBD. 

By  act  approved — 

June  18. 1878 $10,000.00 

March  3, 1879 2,600.00 

August  5, 1886 8,000.00 

Total 20,600.00 

By  act  of  June  8, 1896 $5,000.00 

By  act  approved  March  8, 1899 3,000.00 

Total  on  present  project 8,000.00 

Aggregate 28,500.00 


COMMERCIAL  STATISTICS  FOB  CALENDAR  TEAR  1898. 

BeeeipU  and  BhipmenU, 


Tons. 


Yalae. 


Sdoeipts : 

C<mL  dimension  stone,  ice,  etc . . . 
Fertilisers,  flour,  miUwork,  etc. . 

Cattle,  hogs,  horses,  etc 

General  merohsndise 


Total. 


Shipments: 

Cord  wood,  logs,  ship  timber,  etc . . 
Canned  goods,  crates,  lomber,  etc  . 
Froit,  gndn,  eggs,  etc 


Total 

Total  receipts  and  shipments . 


1,271 

2.789 

«22 

15,250 


19.982 


1,979 
19,887 
4,444 


25,810 


45,742 


17,218 
79,908 
20,046 
610,000 


717,167 


29,158 
812,807 
266,792 


608,757 


1,825,924 


Vesiels  trading  in  Poeomoke  River,  Maryland, 

Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Passenger  and  freight  steamer. . . 
Schooners  and  sloons  ............ 

1 
Unknown. 

654 
6,610 

FmL 
6to7 

SemiweeklT. 

Grain,  lumber,  fertilisers,  et& 

Schooners,  sloops,  harges,  andbngeyee  of  an  aggregate  tonnage  of  4,600  bnilt  and 
repaired  daring  the  year. 

The  above  statistics  were  famished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company. 
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I  l8. 
mPKOVEMENT  OP  QUEEN8T0WN  HABBOR,  MARYLAND. 

For  previouB  history  see  Annaal  Beport  of  the  Ohief  of  Engineers 
for  1899,  Part  I,  page  201. 

The  amount  expended  on  this  improvement  to  June  30,  1898,  was 
$17^88.73,  of  which  tl4,000  was  on  previoas  projects. 

!No  work  has  been  done  daring  the  past  year. 

Queenstown  is  in  the  colleotion  district  of  Baltimore,  whioh  is  the  nearest  port  of 
entry.  The  amount  of  reyenne  collected  there  daring  the  fiscal  year  ending  June 
30,  1899,  is  $2,100,792.77. 

Money  statement 

July  1,1896,  balance  nnezpended $1,237.52 

July  1,1»99, outstanding  liabilities 200.00 

July  1,1889,  balance  ayailable 1,037.62 


AMOUNTS  APPROPRIATED. 

By  act  approTed — 

March  3, 1871 $5,000 

•         June  10. 1872 6,000 

March8,1879 3,000 

Total 14,000 

By  act  of  June  3, 1896 6,000 

Aggregate 19,000 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1898. 

Traffic. 

Tons. 

Per  Chester  River  Steamboat  Company 2,447 

Per  Queen  Anne  R.B.Co.'8  boats 23,398 

V€$8€l8  trading  in  QueensUncn  Harbor,  Maryland. 

The  Chester  Siver  Steamboat  Company's  steamer  Emma  A.  Ford.  588  registered 
tonnage,  makes  daily  trips  flye  months  in  the  year,  and  then  triweekly.  The  Queen 
Aujie  Bailroad  steamer  B,  8.  Ford  has  a  registered  tonnage  of  417  tens. 


I  ig. 

IMPROVEMENT  OF  ROCKHALL  HARBOR  AND  INNER  HARBOR,  AT 
ROCKHALIi.  MARYLAND. 

For  previous  history,  see  Annaal  Report  of  the  Ghief  of  Engineers 
for  1899,  Part  I,  page  201. 

The  amonnt  expended  on  this  improvement  to  Jane  30,  1898,  was 
$15,451.38. 

No  work  has  been  done  during  the  past  fiscal  year.  The  expenditure 
reported  was  for  outstanding  liabilities. 

It  was  impracticable  to  obtain  complete  commercial  statistics. 

Rookhall  is  In  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amonnt  of  revenue  oolleoted  there  daring  the  fiscal  year  ending  Jnne 
90, 1899,  is  $2,100,792.77. 
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Money  statement 

July  1, 1898,  balance  unexpended $1,148.82 

Jane  30,  IS&d,  amount  expended  daring  fiaoal  year 50.00 

Jnly  1, 1899,  balance  unexpended L098.62 

Julyl,  1899,  oatetanding  liabilities ^098.02 


▲MOUNT  AFPROPRIATBD. 

Byactof  JnneS,  1896 $16,600 


I   20. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Wrecks  of  barges  J.  E.  Oillingham  and  Wm.  E.  Welter.— At  the  close 
of  last  fiscal  year  work  on  the  removal  of  the  wreck  J".  E.  OiUingham 
was  in  progress,  and  this  continued  until  July  4, 1898,  when  it  was  com- 
pleted. The  wreck  was  blown  up  with  dynamite,  and  the  debris  removed 
and  placed  ashore  above  high  water.  The  entire  cost  of  removal,  inclnd-. 
ing  inspection,  etc.,  was  1862.52.  The  authority  of  the  War  D^artment, 
dated  April  18, 1898,  for  the  removal  of  the  wreck  Wm.  E.  Weller^  was 
granted  with  the  condition  that  the  wreck  was  not  to  be  removed  <<  until 
after  the  present  crisis  has  passed,  unless  the  interest  of  our  own  com- 
merce and  the  safety  of  our  own  vessels  should  demand  earUer  removal." 
The  wreck  had  been  buoyed  and  neither  our  vessels  nor  the  interests  of 
our  commerce  were  endangered  by  delaying  the  work  of  removal.  It 
was  later  reported  that  the  wreck  was  sinking  into  the  muddy  bottom, 
and  soundings  made  over  it  on  November  21, 1898,  under  the  direction 
of  Commander  Charles  M.  Thomas,  United  States  Navy,  light-house 
inspector  of  the  Fifth  District,  showed  that  there  was  6  feet  of  water 
over  the  top  of  the  deck  house  and  about  10  feet  over  the  rest  of  the 
wreck.  Under  these  circumstances,  by  authority  of  the  Chief  of  Engi- 
neers, no  further  action  has  been  taken  in  the  matter. 

Wreck  of  scow  sunk  at  RothwelVs  Landing^  in  Smyrna  River j  Delaware. — 
Operations  for  the  removal  of  this  wreck  were  in  progress  at  the  close 
of  last  fiscal  year,  and  these  were  continued  to  July  7, 1898,  when  they 
were  completed.  The  holes  and  leaks  in  the  wreck  were  temporarily 
closed  up,  the  water  pumped  out,  and  the  vessel  floated  and  hauled 
away  to  behind  the  island  at  the  upper  end  of  the  canal,  well  up  against 
the  marsh,  where  it  was  scuttled  about  250  feet  from  the  nearest  point 
of  the  channel  and  entirely  out  of  the  way  of  navigation,  upon  a  flat 
that  runs  bare  at  low  tide.  The  entire  cost  was  $185.38,  the  original 
allotment  of  $150  for  the  work  having  been  increased  to  that  amount 
to  cover  the  actual  cost. 

Wreck  ofpungy  Cornelia  Ann. — Under  date  of  January  25, 1899,  the 
collector  of  customs  at  Crisfield,  Md.,  reported  to  the  Secretary  oi  the 
Treasury  that  there  was  an  old  wreck  in  the  harbor  of  Crisfield  which 
was  a  menace  to  navigation.  Upon  an  examination,  by  direction  of  the 
Chief  of  Engineers,  the  wreck  referred  to  was  found  to  be  the  pungy 
Cornelia  Ann^  a  schooner-rigged  wooden  vessel  of  2^  tons  burden,  50 
feet  long,  17  feet  beam,  and  5  feet  deep,  which  was  sunk  in  the  winter 
of  1892-93  along  the  wharf  near  the  ice  manufacturing  plant  at  Crisfield. 
The  wreck  was  lying  in  9  feet  of  water  at  low  tide,  and  a  menace  to 
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navigatioD,  as  reported  by  the  collector.  The  Chief  of  Engineers  hav- 
ing authorized  its  removal  and  allotted  $275  for  the  purpose,  proposals 
were  advertised  for,  and  as  the  lowest  bid  received  was  |325,  they  were 
rejected  as  excessive,  and  arrangements  made  in  open  market  for  the 
work  with  Oharles  W.  Johnson,  who  had  bid  $325  at  the  opening  of  the 
formal  prox)osals  to  do  the  work.  Operations  thereon  were  begun  on 
April  24  and  completed  April  27, 1898.  The  deck  and  upper  portions 
of  the  wreck  having  been  carried  away,  only  tiie  lower  part  of  the  hull 
was  left  to  be  removed.  The  stem  post,  keel,  stem,  and  ribs,  with  parts 
of  the  old  sheathing,  were  blown  up,  ana  all  the  pieces  hoisted  upon  the 
deck  of  a  schooner  and  carried  up  stream  and  deposited  back  of  an  old 
wharf.  The  wreck  was  entirely  removed,  at  a  cost  of  $266.72,  including 
advertising,  inspection,  etc.  Soundings  taken  after  the  completion  of 
the  work  showed  not  less  than  8  to  10  feet  of  water  at  the  locality  at 
low  tide. 


Ahstraet  ofprapoiaU  received  by  Gen,  William  F,  Smith ,  United  States  agent ^  and  opened 
April  6, 1899,  far  removing  the  wreck  of  ^e  pungy  Cornelia  Ann,  im  Criefield  Harhor, 
Maryland. 


Vo. 


Name  an4  address  of  bidder. 


Time  to 
oommonce 
(days  after 

award). 


Time  to 

complete 

(days). 


Amount. 


W.  H.  French,  Norfolk,  Va 

Charles  W.  Johnson,  Lewes,  Del 
Lonis  E.  Brown,  Baltimore,  Md. . 


$440 
826 
600 


These  bids  were  rejected  as  excessive. 


I  21. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  ANNAMESSEX  RIVER  AT 
CBISFIELD,  MARYLAND. 

Baltimore,  May  19, 1898. 

Dbab  Sib  :  I  address  yon  as  counsel  to  the  commissioners  of  the 
town  of  Orisfleld,  on  the  Eastern  Shore  of  Maryland,  in  relation  to  a 
matter  relating  to  the  navigation  of  the  harbor  at  that  town.  I  desire 
to  call  your  attention  to  the  £act  that  during  the  time  that  the  Hon. 
George  B.  Dennis  was  Senator  from  Mainland,  somewhere  about 
1873-74  perhaps,  the  Congress  of  the  United  States  appropriated 
$10,000  or  $20,000  for  the  improvement  of  this  harbor. 

The  trade  of  the  town  is  quite  considerable  in  fish,  crabs,  and  oysters. 
The  oyster  trade  here  is  second  only  to  that  of  Baltimore.  The  busi- 
ness done  in  crabs  exceeds  that  of  any  town  in  the  world.  Some  firms 
ship  as  much  as  2,000  dozen  of  soft  crabs  per  day.  Large  vessels  from 
New  England  and  elsewhere  come  into  this  port  with  cargoes  of  ice, 
lumber,  etc.  Its  trade  is  mostly  a  water  trade  and  deserves  the  foster- 
ing care  of  the  Government.  In  1872  the  legislature  passed  an  act, 
chapter  409  of  that  session,  to  define  and  preserve  the  harbor  of  Oris- 
fleld and  the  Little  Annemessex  Eiver  in  Somerset  County.  By  it  three 
persons  were  appointed  as  commissioners  to  make  the  survey  and  estab- 
lish lines.    They  did  so  and  their  report  was  modified  and  then  ratified 
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by  the  circuit  court,  according  to  the  terms  of  the  act.    The  sixth  see- 
tioQ  of  the  act  reads  as  follows: 

That  after  the  said  report  or  amended  report  shall  be  recorded  as  aforesaid,  it 
shall  not  be  lawful  to  baud  or  erect  any  wharf^  pier,  improvement,  or  any  stmotare 
of  any  kind  in  the  said  river  or  cove  or  extend  the  same  from  either  shore,  bevond 
or  ontnde  the  building  line  established  as  aforesaid;  and  if  any  person  shall  nnload, 
discharge,  or  throw  overboard  any  ballast,  shells,  stonee,  earth,  or  other  matter  in 
the  scdd  harbor  defined  as  aforesaid,  or  shall  fill  np  and  obstruct  the  navigation  of  the 
same,  he  or  she  shall  be  guilty  of  a  public  nuisance,  and  on  indictment  and  convio* 
tion  be  punished  by  fine  at  the  discretion  of  the  court,  until  fines  and  costs  are  paid. 

Nothing  is  said  about  the  right  to  build  within  the  lines,  except  in 
the  first  section,  which  authorizes  the  commissioners  <^to  survey  the 
said  river  and  define  and  establish  lines  on  both  sides  of  said  river  and 
cove,  to  which  wharves  and  other  improvements  from  either  shore  may 
be  made  and  erected."    The  third  section  says: 

That  they  shall  cause  a  plat,  an  accurate  delineation  thereof,  to  be  made,  and  shall 
establish  a  building  line  on  both  sides  of  the  said  river  and  cove,  and  shall  cause  the 
same  to  be  accurately  delineated  and  defined  and  laid  down  on  the  said  plat  and 
particularly  described  in  the  explanations  to  be  annexed  to  their  plat. 

In  making  the  survey  the  commissioners  followed  out  pretty  well  the 
spirit  of  the  act,  and  only  deviated  in  one  particular.  The  railroad 
company  had  erected  a  pier  out  into  the  Annamessex  Biver  at  a  point 
where  the  channel  and  deeper  water  was  400  to  500  yards  wide.  They 
extended  this  pier  nearly  across  that  channel,  leaving  not  more  than  75 
or  100  yards  between  the  end  of  it  and  the  opposite  shore  and  not  con- 
fining themselves,  as  by  the  act  they  were  bound  to  do,  to  the  near  side 
of  the  river,  but  actually  going  across  to  the  other  side.  At  the  end  of 
the  said  pier  there  was  a  large  depot  building,  used  for  joint  purposes 
of  the  railroad  and  connecting  steamboat  lines,  and  to  the  north  and 
west  there  extended  from  the  foot  of  the  pier  a  swing,  forming  a  struc- 
ture like  the  capital  letter  L.  The  report  of  the  commission  recom- 
mended that  the  wing,  which  lay  to  the  north  and  west  of  the  depot 
structure,  be  included  in  the  harbor,  and  that  the  structure  be  removed. 
The  counsel  for  the  railroad  arose  in  his  place  at  the  bar  and  said  that 
while  the  railroad  company  admitted  that  the  L  was  an  obstruction  to 
navigation,  yet  he  did  not  desire  to  be  compelled  to  take  it  up.  but  that 
for  the  company  he  would  make  a  pledge  that  that  part  or  the  pier 
should  never  be  repaired,  but  should  be  allowed  to  go  to  decay  in  the 
natural  course  of  things,  and  that  when  decayed  it  should  not  be  renewed. 
The  court  said  that  they  had  some  doubt  about  the  authority  of  the 
legislature  to  pass  an  act  compelling  the  railroad  company  to  remove  a 
structure  which  they  (the  court)  thought  was  lawfully  erected,  and  they 
very  gladly  accepted  the  pledge  of  the  counsel  and  modified  the  report 
so  as  to  exclude  the  L  from  the  navigable  waters  of  the  harbor. 

The  railroad  company  kept  its  pledge.  It  did  not  repair  this  part  of 
the  wharf^  it  did  not  renew  it,  but  suffered  it  to  go  to  decay,  and  now 
the  covering  is  entirely  gone  and  only  the  tops  of  the  piling  at  low 
water  can  be  seen.  There  is,  however,  about  15  or  20  feet  of  it  imme- 
diately adjoining  the  depot  which  has  lately  been  put  in  order,  contrary 
to  this  pledge.  I  should  state  that  the  original  railroad  company  whick 
made  the  pledge  has  gone  out  of  existence.  The  counsel  who  made  it 
for  the  company  is  dead,  and  the  property  and  franchise  have  been  for 
some  time  in  the  hands  of  the  New  York,  Philadelphia  and  Norfolk 
Bailroad  Company.  As  long  as  Mr.  Orisfield  was  its  counsel  the  pledge 
made  by  the  original  company  was  kept  by  the  present  owners  in  entire 
good  faith.  During  the  past  winter  the  commissioners  requested  their 
counsel  to  endeavor  to  change  the  law  in  regard  to  this  L  so  as  to  include 
it  within  the  harbor  as  navigable  water,  but  the  railroad  company  was 
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able  to  bring  to  bear  inflaences  in  the  distarbed  condition  of  the  Mary- 
land legislature  that  were  more  powerful  than  the  wishes  of  the  pnblic 
of  the  rights  of  navigation  and  the  bill  was  defeated.  There  is  bat  one 
sentiment  in  Orisfleld  and  vicinity  among  those  who  go  down  to  the  sea 
iu  ships  at  that  point,  that  the  L  is  a  gross  and  oatrageoas  obstraction 
to  navigation.  The  commissioners  and  inhabitants  of  the  town  are 
greatly  desirous  of  having  it  removed,  and  it  ought  to  be  removed. 

Under  the  act  of  Congress  approved  September  19, 1890,  as  amended 
by  section  3  of  the  river  and  harbor  act  approved  July  13, 1892,  juris- 
diction in  this  matter  seems  to  be  conferred  upon  the  Secretary  of  War 
in  relation  to  such  matters.  He  is  authorized  to  notify  the  United 
States  district  attorney,  who  shall  institute  criminal  proceedings  for 
such  obstruction,  or  through  the  Attorney-Oeneral  proper  proce^ings 
in  equity  for  the  removal  of  such  obstrmtions  may  be  instituted.  After 
the  attempt  and  failurd  to  pass  the  act  last  winter  at  the  last  session  of 
the  legislature,  the  railroad  company  boldly  announced  that  it  intended 
to  drive  new  piling  and  erect  a  new  superstructure  upon  the  wing  or  L 
complained  of.  I  am  aware  that  there  may  be  some  difficulty  in  refer- 
ence  to  proceeding,  because  a  superstructure  upon  the  point  complained 
of  would  at  first  sight  seem  to  be  authorized  by  the  act  of  1872  of  the 
Maryland  legislature,  but  I  do  not  think  that  this  act  contemplated 
that  the  harror  lines  should  both  be  drawn  on  one  side  of  the  channeL 
and  even  if  it  were,  I  do  not  think  that  the  legislature  of  Marylana 
oonld  in  this  way  obliterate  a  channel  or  compel  the  United  States  in 
improving  the  harbor  to  go  over  to  the  other  side  of  the  harbor  and 
dig  out  the  natural  bars  outside  the  channel  in  order  to  make  a  new 
channel. 

I  inclose  a  roughly-drawn  map^  of  the  place  complained  of,  but  you 
will,  doubtless,  find  every  particular  in  the  report  of  the  engineer  who 
sarveyed  the  harbor  at  the  time  it  was  dug  out  by  the  United  States 
Government. 

I,  therefore,  desire  earnestly  to  appeal  to  you  to  put  the  matter  in  the 
hands  of  the  Attomey-Qeneral  or  the  district  attorney  for  Maryland, 
whichever  in  your  judgment  shall  be  the  proper  one,  so  that  if  possible 
the  navigation  of  the  Annamessex  Biver  and  the  harbor  of  Orisfield 
may  be  preserved  to  the  sailors  and  vessels  which  have  a  right  to  use 
them,  or  if  deemed  more  proper  and  desirable  by  you  the  commissioners 
of  Orisfleld  would  respectfiilly  invite  you,  under  section  12  of  the  act  of 
Ck>ngress  (1892),  to  establish  new  harbor  lines  for  said  harbor,  so  as  to 
determine  whether  the  L  shall  be  built  upon  or  not. 

I  am,  most  respectfully,  your  obedient  servant, 

Thos.  S.  Hodson, 
Ootmsel  to  the  Oammissioners  of  CrisfieUU 

Hon.  BUSSBLL  A.  AXOEB, 

Secretary  of  War. 

[Tenth  indorsement.] 

Offiob  Ohebf  of  Enoineebs, 

U.  S.  Abmt, 
October  lly  1898. 
BespectftiUy  referred  to  Brig.  Gen.  P.  0.  Hains,  United  States  Vol- 
unteers, ccdonel.  Corps  of  Engineers,  Division  Engineer,  Southeast 
Division. 


^  Not  printed. 
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Oeneral  Hains  will  please  proceed  to  Grisfleld,  Md.,  and  personally 
inyestigate  this  complaint,  examine  the  wharf,  and  then  retam  to  his 
station  in  Baltimore,  and  sabmit,  through  the  Ohief  of  Engineers,  his 
views  and  recommendations  as  to  what  action,  if  any,  should  be  taken 
by  the  War  Department. 
The  travel  enjoined  is  necessary  for  the  public  service. 

John  M.  Wilson, 
Brig.  Oen.j  Ohief  of  EngineerSj 

U.  8.  Army, 

[Eleveiith  indonero«Qi.] 

TJ.  S.  Engineer  Office, 
Baltimore^  Md.,  October  15j  1898. 

BespectftiUy  returned  to  the  Ohief  of  Engineers,  TJ.  S.  A. 

Having  made  a  personal  inspection  of  the  wharf  and  its  environs,  I 
have  to  report  that  the  wharf  as  it  now  exists,  without  the  branch  of 
the  L,  is  an  obstruction  to  navigation,  and  it  should  never  have  been 
allowed  to  be  built.  It  was  evidently  built  originally  to  accommodate 
the  railroad  and  without  much  consideration  of  prospective  demands  of 
commerce.  It  projects  diagonally  out  in  the  stream  in  prolongation  of 
the  railroad  track,  which  follows  a  straight  line  down  the  main  street 
of  the  town.  It  obstructs  the  flow  of  a  large  portion  of  the  water  in  the 
river,  producing  a  swift  current  in  the  gorge  between  it  and  the  opposite 
shore. 

While  I  was  in  Orisfleld  I  saw  no  less  than  seven  vessels — ^three  schoon- 
ers and  four  smaller  vessels — ^beat  downstream  against  an  unfavorable 
tideand  wind.  The  obstructive  nature  of  the  wharf  was  therein  demon- 
strated. If  the  tide  or  wind  had  been  stronger  they  could  not  have 
worked  past  the  wharf  at  all.  Nearly  all  the  trade  on  this  stream  is 
carried  in  small  sailing  vessels,  and  many  of  them  have  to  pass  through 
the  narrow  gorge  between  the  end  of  the  wharf  and  the  opposite  side 
of  the  river. 

The  only  question  that  seems  to  need  consideration  is,  what  is  best 
to  be  done,  under  the  circumstances,  in  order  to  preserve  and  protect 
the  harbor  and  at  the  same  time  act  fairly  toward  the  railroad  com- 
pany, which  constructed  its  wharf  under  the  authority  of  the  State,  at 
that  time  deemed  sufficient,  and  which  the  United  States  has  allowed  to 
continue  in  existence  for  more  than  a  quarter  of  a  century  without 
objection,  so  far  as  I  am  informed. 

In  my  opinion,  the  branch  of  the  L,  which  has  been  allowed  to  go  to 
decay,  should  not  be  rebuilt,  and  the  old  piling  should  be  removed. 
There  are  two  ways  in  which  this  can  be  accomplished.  One  is  sug- 
gested in  the  fourth  indorsement,  and  the  second  is  by  the  Secretary  of 
War  establishing  harbor  lines  under  his  authority  to  do  so,  conveyed 
by  section  12  of  the  river  and  harbor  act  approved  September  19,1890, 
as  amended  by  section  3  of  the  river  and  harbor  act  approved  July  13, 
1892. 

There  can  be  no  doubt  that  the  reconstruction  of  the  branch  of  the 
L  referred  to  will  be  an  injury  to  the  harbor.  I  would  therefore  recom- 
mend that  the  Secretary  of  War  establish  as  the  harbor  lines  those 
indicated  by  the  full  red  lines  on  tracing  herewith  (sheet  2),  made  in 
the  United  States  Engineer  Office,  Wilmington,  Del.  The  branch  of 
the  L  being  then  outside  the  harbor  lines  duly  established,  its  reconstruc- 
tion can  only  be  done  after  plans  for  the  same  have  been  approved  by 
the  Secretaiy  of  War,  and  this  approval  can  be  withheld.    The  small 
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part  of  the  L,  which  haa  already  been  rebuilt,  to  remain  as  it  now 
exists,  bat  not  to  be  repaired  or  rebuilt. 

Petbb  0.  Hains, 
OoUmelf  Corps  of  Engineers^  cmd  Brigadier- General  Volunteers j 
IHvision  Engineer j  Southeastern  Division. 

[Twelfth  indorsement.] 

Oppiob  Ohebf  OP  Engineers, 

TJ.  8.  Army, 

October  18, 1898. 

Be8i>ectftilly  retained  to  the  Secretary  of  War. 

These  papers  relate  to  the  wharf  of  the  New  York,  Philadelphia  and 
17orfoIk  Bailroad  in  the  harbor  at  Grisfield,  Md. 

Acting  under  instructions  of  tibie  Secretary  of  War  as  contained  in 
the  ninth  indorsement,  and  by  his  authority  orally  given,  these  papers 
were  referred  to  Gen.  Peter  0.  Hains  for  examination  and  report.  This 
duty  has  been  performed  by  General  Hains,  and  his  report  on  the  sub- 
ject is  contained  in  the  foregoing  (eleventh)  indorsement.  He  states 
that  the  wharf,  as  it  now  exists  without  the  branch  of  the  L,  is  an 
obstmction  to  navigation  and  it  should  never  have  been  allowed  to  be 
built.  He  farther  states  that  there  can  be  no  doubt  that  the  recon- 
struction of  the  branch  of  the  L  referred  to  will  be  an  injury  to  the 
harbor,  and  therefore  recommends  that  the  Secretary  of  War  establish 
as  harbor  lines  those  indicated  by  the  full  red  lines  on  tracing^  here- 
with (sheet  2)  made  in  the  United  States  Engineer  Office  at  Wilming- 
ton, Del.  The  branch  of  the  L,  he  remarks,  being  then  outside  the 
harbor  lines  duly  established,  its  reconstruction  can  only  be  done  after 
plans  for  the  same  have  been  approved  by  the  Secretary  of  War,  and 
this  approval  can  be  withheld,  the  small  part  of  the  L  which  has  already 
been  xebuilt  to  remain  as  it  now  exists,  but  not  to  be  repaired  or 
rebuilt. 

A.  Maoeenzie, 
Acting  Chief  of  Engineers. 

[Thirteenth  Indonement.] 

War  Department,  Jwie  10, 1899. 
Approved  as  recommended  by  General  Hains  in  the  eleventh  indorse- 
ment hereon. 

G.  D.  Meielejohn, 

Acting  Secretary  of  War. 

^  Not  printed. 
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mPEOVEMENT  OP  PATAP8C0  RIVER  AND  BALTIMORE  HARBOR, 

MARYLAND. 


RBPOBT  FOB  THE  FISCAL  TBAB  EJUfDINQ  JUNE  SO.  1899,  WITH  OTHBB 
DOCUMENTS  BEL  A  TING  TO  THE  W0BK8.  0FFICEB8  IN  CHABGE, 
COL,  PETEB  a.  HAIN8,  C0BP8  OF  ENQINEEBS,  AND  LIEUT.  CHABLES 
W.  KUTZ,  COBPS  OF  ENQINEEBS. 


IMPR0VXMBNT8. 


1.  Patai>soo  River  and  ohannel  to  Balti- 

moroy  Md. 

2.  Channel  to  Curtis  Bt^,  in  Patapeco 

River,    Baltimore     Harbor,    Mary- 
lane^ 


3.  Harbor     of     Sonthwest     Baltimore 

(Spring  Garden),  Maryland. 

4.  Removing    sunken    vessels   or   craft 

obstrnoting  or  endangering    navi- 
gation. 


HARBOR  LINES. 

5.  Patapsco  River,  at  Sparrows  Point,  Maryland. 


United  States  Engineer  Office, 

Baltimore,  Md.,  July  20^  1899. 

Oenebal:  I  have  the  honor  to  forward  herewith  the  annaal 
reports  for  the  year  ending  June  30, 1899,  for  the  works  of  improve- 
ment of  rivers  and  harbors  in  my  charge. 

Very  respectfully,  yoor  obedient  servant, 

Peter  O.  Hains, 
Colonel,  Corps  of  Engineers^  U.  8.  A. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Ungineers,  U.  8.  A. 


J  I. 

improvement  of  patapsco  river   and    channel   to  BALTIMORE, 

MARYLAND. 

No  dredging  has  been  done  in  the  fiscal  year,  the  contract  with  the 
Virginia  Dredging  Company  having  been  completed  June  30,  1898, 
although  the  final  payment  on  the  contract  was  not  made  until  July 
13, 1898. 

Under  the  law  of  March  3, 1899,  a  contract  for  dredging  has  been 
awarded  to  Simon  Hess,  involving  91,000,000,  the  contract  price  being 
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8.33  cents  per  cubic  yard,  the  material  to  be  damped  in  the  bay.  This 
contract  has  not  yet  been  approved,  bnt  if  it  be,  work  will  be  com- 
menced soon  thereafter. 

The  United  States  steam  tender  Sentinel^  belonging  to  this  improve- 
ment, has  been  in  commission  a  part  of  the  fiscafyear  on  fortification 
work,  the  steam  tender  Runaway  being  laid  ap. 


Money  statement. 


July  1, 199S,  balanoe  noexpended 

Amount  appropriated  by  rfver  and  harbor  act  approved  March  8, 1899. 


Jnne  30, 1899,  amonnt  expended  during  flsoal  year . 


$70,140.72 
200,000.00 

270,140.72 
51,215.99 


Jnly  1, 1899,  baUnoe  unexpended 218,924.73 

Jnly  1, 1899,  ontetandlng  liabiliUee 200.00 


July  1, 1899,  balanoe  available ^ 218,724.73 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 900, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1901 300,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  following  are  the  amounts  and  dates  of  appropriations  for  improv- 
ing harbor  at  Baltimore,  Md.,  including  Patapsco  Biver: 


August  30,1852 $20,000 

August  15, 1856 100,000 

June28,  1864 20,000 

June  23, 1866 5,200 

March  3, 1867 75,000 

July  25,  1868 17,000 

Apnll0,1869 26,730 

July  11,  1870 42,900 

March  3, 1871 50,000 

June  10,  1872 100,000 

March  8, 1873 200,000 

June23,  1874 75,000 

March  3, 1875 75,000 

August  14, 1876 75,000 

June  18.  1878 75,000 

March  3, 1879 160,000 


June  14, 1880 $100,000 

March  3, 1881 150,000 

August2, 1882 450,000 

July  5, 1884 250, 000 

August  5, 1886 150,000 

August  11, 1888 300,000 

September  19, 1890 340,000 

March  3,  1891 151,200 

Augu8t5,  1892 208,000 

August  18,  1894 50,000 

June  3, 1896 400,000 

June3,1896 50,000 

March  3, 1899 200,000 

Total 3,916,030 


Ah$tract  of  proposals  for  dredging  channel  leading  to  harbor  at  Baltimoref  Md,,  opened 
at  noon  of  May  18, 1899,  by  Col,  Peter  C,  Maine,  Corps  of  Engineers, 


No. 


Kame  and  addreaa  of  bidder. 


Price 

per  oabic 

yard. 


Total  for 
10,000,000 
oabic  yarda 
(estimated 
quantity). 


Baltimore  DredginffCompany,  Baltimore,  Md 

Morria  Sc  Oamings  Dredging  uompanv,  Kew  York,  N.  Y. 

American  Dred^g  Company,  Philadelphia,  Pa 

Virginia  Dredgmg  Company,  Biohmond,  Va 

Simon  Heaa,  New  York,  N.  Y 

Chriatie,  Lowe  &  Heyworth,  Chicago,  HI 


OmU. 

9.6 
10.1 

9.9 
10.1 

8.83 

9.2 


$900,000 

1.010,000 

990.000 

1,010,000 

833,000 

920,000 


Contract  with  Simon  Hess. 
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OOMBfEROIAL  STATISTICS. 

CoMMMroioZ  itaiUiioB  of  ik€  pari  of  Baltimore,  Md.,  comparing  Ike  flsedl  yeare  ending 

June  30, 1898  and  1899. 

[Compiled  for  the  nte  of  CoL  Peter  C.  Haina,  Corps  of  Bngineert.] 

nCPOBTS. 


Free. 

Datiftble. 

Total. 

ISM    

|6.08«,777 
4,836,021 

$8,868,426 
4,51S,188 

$8,805,208 
0, 161, 168 

1109 

Tnorate  In  18m 

a400.756 

646.712 

145,856 

aDecrease. 

Id  Afoerican  Teasels  in  1899 : 

Sailing $1,362,  ( 


8te«m. 
In  foreign  Teasels  in  1899 : 

Saiflng 

Steam 

In  earaoTerland 


Total. 


70,421 

206,614 

7,602,722 

18,719 

9,151,169 

DOMSSTIC  EXPORTS. 

1898 $118,782,172 

W99 107,099,201 

Decrease  in  1899 11,682,971 

In  American  Tessels  in  1899: 

Sailing 994,280 

Steam 31,155 

In  foreign  Tessels  in  1899: 

Sailing 273,026 

Steam 105,800,740 

Recapitulation. 

In  American  Tessels  in  1899 $1,025,435 

In  foreign  vessels  in  1899 106,073,766 

Total  exports  in  1899 107,099.201 


Principal  artkilee  exported. 


Tons. 

Cattle 35,105 

Grain 1,622,710 

Flour 294,958 

Coal 234,764 

Copper 36,798 

Cott<  >n,  nnroanufactured 52, 800 

Glucose 23,930 

Iron,  and  manufactures  of 121, 787 

Oilcake 62,904 

Amount  of  duties  collected  in  1899 

Miscellaneous  customs  receipts  in  1899 


Beef  products 

Pork  products 

Lard 

Oleomargarine 

Starch 

Rosin 

Tobacco 

Wood,  and  mannfactures  of. 
Oils 


Tons. 
17,367 
36,487 
48,640 
17,970 
14,044 
23,248 
37,670 
207,617 
146,540 


$1,997,860.83 

102,931.94 

Total  receipts  in  1899 2,100,792.77 

Total  receipts  in  1898 1,780,253.99 


Increase  in  1899. 


Duties  on  merchandise  in  bond  ' 
Duties  on  merchandise  in  bond  . 

Increase  in 


1898. 
.1899. 


320,538.78 

213,654.68 
238,641.05 

24,986.37 
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Summary  of  duH69  collected  in  1899. 

Imports  and  misoelliineoQs  ooatomB  receipts $2,100,792.77 

Merchandise  in  bond 288,641.05 

Merchandise  transported  with  appraisement 95,316.32 

Total 2,874,750.14 

Staii$tioal  recapitulation. 

Dnitable  imports  have  increased $646,712.00 

Free  imports  have  decreased $400,756.00 

Domestic  exiK>rts  have  decreased $11,682,971.00 

Tonnage  (foreign)  has  decreased tons..  49,271.00 

Duties  collected  have  increased $819,938.10 

Dnties  on  merchandise  in  bond  have iDoreased $24,986.87 

Duties  on  merchandise  in  bond  with  and  without  appraisement  have 

increased •  $188,795.67 

Tonnage  movement,  ' 


Nomber  of  veMdt. 

Tonnage. 

1897-98, 

189a<90. 

1897-«. 

1806-90. 

Forei^  trade: 

Bntered 

1,048 
1.099 

4.521 
2,107 

893 
941 

1.832 
1,967 

1,654.361 
1,824,970 

1.843,764 
2,126,982 

1,605,000 

C^l^ared ...^.. .............. 

1,729,202 

CoaBtlngtrnae: 

Bntereil    

1, 473, 401 

Cleai^ 

2,035.927 

Number  of  immigrant  paesengere  arrived. 


Male. 


Female. 


Total. 


1897-98. 
1898-90. 


7,027 
10.296 


5,042 
5,256 


12,060 
15,561 


VeeeeU  built,  1898-99. 


Num. 
ber. 

Gross 
tonnage. 

Net 
tonnaga 

Steam 

12 
15 

1,094 
1,519 

661 

Sail 

1,470 

Total 

27 

2,613 

2,181 

Eetablished  linee  of  eteamahipe. 


Num- 
ber. 


Tons. 


Destination. 


Johnston  Line 

Atlantic  Transport  Line . 

North  German  Lloyd 

Blue  Grass  Line 

BuokmanLine 

Neptune  Line 

Donaldson  Line 

Lord  Line 

Puritan  Line 

Monumental  Trading  Co . 
Hamburff- American  Liue 

BmpireLine 

Earn  Line 


27,263 

21,002 

51, 191 

2,979 

2,866 

15,302 

20,479 

22,433 

11,203 

523 

76, 316 

4,660 

8,288 


LiverpooL 

London. 

Bremen. 

Havra. 

Jamaica. 

Botterdam. 

Glasgow. 

Belfast  and  Dublin. 

Antwerp. 

Jamaica. 

Hamburg. 

Leitb. 

Cuban  ports. 
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Hambnrg-Amerioan  Line 2 

Total 9 


New  liD6B:  Earn  Line  reestablished  5  steamers  to  Cuban  ports. 
The  following  lines  have  redaced  the  number  of  vessels : 

Johnston  Line 3 

Bine  Grass  Line 2 

Bmpire  Line «..  1 

Mou omental  Frnlt  Co 1 

The  following  lines  have  added  to  the  number  of  vessels: 

Atlantic  Transport  Line 1 

Puritan  Line 1 

The  tonnage  movement  at  this  port  for  the  fiscal  jrear  ended  Jnne  30,  1899,  shows 
a  slight  falling  off  (3  per  cent)  from  last  year.  This  is  dae  entirely  to  the  movement 
In  cereals,  which  show  a  decrease  in  export  of  aboat  10,000,000  bushels.  The  export 
of  grain  last  year  was  abnormal;  with  this  exception  the  movement  for  this  year 
ezeeeds  that  of  any  previous  year.  This  slight  falling  off  in  tonnage  movement 
indicates  that  we  are  not  dependent  upon  fickle  trade  conditions  in  any  one  or  more 
commodities  or  products.  This  is  plainly  shown  in  the  increased  carrying  capacitv 
of  the  vessels  composing  the  established  lines  of  steamships.  The  future  of  Balti- 
more was  never  more  promising;  the  sudden  impulse  given  to  the  shipbnilding 
interests  by  the  reopening  of  the  marine  department  of  the  Manrland  Bteel  Com- 
pany, which  has  already  booked  orders  that  will  keep  it  busy  for  several  yeara ; 
the  unusual  activity  at  the  Columbian  Iron  Works,  where  the  books  show  work 
ahead  for  two  years:  the  proposed  mammoth  dry  dock  by  the  William  Skinner  Dry 
I>ock  Company,  the  contract  for  which  has  been  let,  and  the  further  fact  that  there 
is  not  a  shipyard  in  Baltimore  that  is  not  full  of  work,  show  that  Baltimoreans  are 
keeping  abreast  of  the  great  wave  of  prosperity  that  is  irresistibly  sweeping  over 
the  country  from  coast  to  coast.  Our  marine  development  is  in  its  infancy,  and 
should  some  such  plan  of  ship  subsidy  be  adopted  alone  the  lines  of  the  Hanna-Payne 
bill  introduced  in  the  Fifty-fifbh  Congress,  together  witn  its  twin  proposition  of  a  ship 
eanal  across  Centiid  America,  connecting  the  waters  of  the  Atlantic  and  Pacific,  the 
shipyards  of  the  United  States,  with  their  immense  advantage  in  cheap  raw  material, 
will  build  ships  for  all  the  nations  of  the  earth. 

There  are  now  13  established  lines  of  steamships  trading  at  this  port,  embracing 
102  vessels  and  having  an  aggregate  carrying  capacity  of  over  400,000  tons. 
BespeotfUly,  yours, 

Wm.  F.  Stone,  Collector. 

Col.  Pbter  C.  Hains, 

Colonel,  Curpe  of  Engineeri, 


•    J  a. 

IMPROVEMENT   OP  CHANNEL   TO    CURTIS   BAY,  IN   PATAPSCO   RIVER, 
BALTIMORE  HARBOR,  MARYLAND. 

No  work  was  done  in  the  fiscal  year  ending  June  30, 1899. 

Money  statement 

July  1,1898,  balance  unexpended $12,000.00 

July  1, 1899, balance  unexpended 12,000.00 

fAmount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

<{  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

The  following  are  the  amounts  and  dates  of  appropriations  for  improv- 
inK  channel  to  Ourtis  Bay,  in  Patapsco  Biver^  Baltimore  Harbor, 
Maryland: 

July  13, 1892 $28,000 

Angu»tl8,1894 12,000 

Total 40,000 

BNO  W 89 
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J  3. 

IMPROVEMENT    OF    HARBOR    OF     SOUTHWEST    BALTIMORE     (SPRInJ 

GARDEN),  MARYLAND.  5 

Nothing  has  ever  been  done  on  this  work. 

Money  statement 

July  ly  1898,  balance  unexpended ^,000.00 

July  I9 1899,  balance  unexpended 5, 000.00 

Amount  (estimated)  required  for  completion  of  exiatins  project 809, 000. 00 

AmonnttbatcanbeprofitAblf  expended  in  fiscal  year  encungJuneSO,  1901.  100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  following  is  the  amount  and  date  of  appropriation  for  improving 
harbor  of  Southwest  Baltimore  (Spring  Qarden),  Maryland: 

June  23, 1896 $5^000 


J  4. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Sunken  sooto.-^A  scow  was  sunk  so  as  to  obstruct  the  navi|^tion 
through  the  draw  in  the  bridge  across  Colgate  Greek,  near  Baltimore, 
Md.  The  United  States  steam  tender  Sentinel^  with  a  small  force  and 
the  use  of  dynamite,  removed  the  wreck  in  two  days'  work,  at  a  total 
cost  of  $73.52. 


J  5. 

establishment  of  harbor  lines  in  patapsco  river  at  spar- 
rows point,  maryland. 

United  States  Engineer  Office, 

Baltimore^  Md.j  April  22^  1899. 

General:  I  have  the  honor  to  inclose  copy  of  letter  received  from 
the  Maryland  Steel  Company,  requesting  the  establishment  of  harbor 
lines  around  their  property  at  Sparrows  Point,  Maryland,  on  the 
Patapsco  Eiver,  about  7  miles  below  Baltimore,  Md. 

The  town  of  Steelton  and  the  extensive  iron  works  of  the  Maryland 
Steel  Company  occupy  Sparrows  Point.  All  the  property  at  the  point 
is  understood  to  be  owned  by  the  Maryland  Steel  Company,  and  it  is 
the  only  property  holder  interested  in  the  establishment  of  harbor 
lines  there.  This  company  is  a  large  corporation,  engaged  in  extensive 
operations  with  iron  ftirnaces,  steel-rail  mills,  shipbuilding  plant,  etc. 

The  pierhead  liue  which  they  propose  is  shown  in  red  on  the  accom- 
panying tracing,^  A,  B,C,D,E;  and  the  bulkhead  line  in  blue,  F,K, 
G,  H,  I.    No  harbor  lines  have  ever  been  established  at  this  point. 

The  Patapsco  Biver  is  a  tidal  stream,  but  the  average  rise  of  tide  is 
only  18  inches,  so  that  no  material  decrease  in  the  volume  of  the  tidal 

*  Not  printed. 
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prism  would  resalt  from  the  establishment  of  the  balkhead  line  as 
desired  by  the  Maryland  Steel  Company.  Their  pierhead  line,  750  feet 
beyond  the  balkhead  line,  seems,  however,  to  encroach  unnecessarily 
OD  the  portion  of  the  bay  that  is  navigable  by  small  sailing  vessels. 
While  the  lines  which  they  propose  may  not  interfere  with  either  the 
present  or  prosx)ective  requirements  of  navigation,  nor  with  the  rights 
of  adjacent  landowners,  I  am  of  the  opinion  that  it  will  be  unwise  to 
place  these  lines  so  far  out  from  the  present  shore  line,  unless  it  can  be 
conclusively  shown  that  it  will  advance  the  interests  of  both  commerce 
and  navigation. 

The  practice  of  building  solid  structures  out  to  the  pierhead  line  has 
been  followed  in  the  upper  part  of  this  harbor,  and  I  see  no  objection 
to  doing  the  same  thing  here.  The  present  pier  of  the  Maryland  Steel 
Company  is  an  open  pile  structure,  but  they  wish  to  make  it  solid. 

I  would  therefore  recommend  that  the  pierhead  and  bulkhead  lines 
at  this  point  be  made  coincident,  and  that  they  follow  the  lines  F  K  J 
M  I  on  the  tracing.  Beyond  this  limit  no  structures,  either  open  or 
solid,  could  be  built,  but  the  wharves  and  piers  within  these  lines  could 
be  made  solid. 

Very  re8i>ectfiilly,  your  obedient  servant, 

Pbteb  C.  Hains, 
OoUmelj  Corps  ofUngineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  JEngineerSf  U.  8.  Army. 

(Third  iiidoneinent.1 

Offiob  Chief  of  Enoinebbs, 

U.  S.  Abmy,  June  5, 1899. 
Bespectfully  submitted  to  the  Secretary  of  War. 
Colonel  Hains  forwards  the  accompanjring  request  of  the  Maryland 
Steel  Company  for  the  establishment  of  harbor  lines  around  their  prop- 
erty at  Sparrows  Point,  Maryland,  on  Patapsco  Biver,  and  recommends 
*  that  the  lines  laid  down  in  blue  upon  the  tracing  herewith  be  approved. 
Concurring  in  the  views  of  Colonel  Hains,  I  recommend  that  the  lines 
selected  by  him  be  approved,  and  that  the  Secretary  place  his  approval 
both  a]K>n  the  tracing  which  has  been  prepared  lor  his  signature,  and 
upon  this  paper. 

A.  Maoebnzie, 
Acting  Chief  of  Ungineers. 

War  Dbpabtmbnt,  June  6^  1899. 
Approved. 

G.  D.  Mbiklbjohn, 
Acting  Secretary  of  War. 
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nfPBOVEMENT  OF  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  OP  JAMES 
RIVER  AND  OF  HARBOR  AT  MILFORD  HAVEN,  VIRGINIA,  AND  OF 
CERTAIN  RIVERS  IN  VIRGINIA  ON  THE  WESTERN  SHORE  OF  CHESA- 
PEAKE BAY.    PROTECTION  OF  JAMESTOWN  ISLAND,  VIRGINIA. 


REPORT  OF  LIEUT.  COL,  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1899, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Potomao  Riyer  at  Washington,  D.  C. 

2.  Potomao    River   below    Wushington, 

D.  C. 

3.  Oecoqnan  Creek,  Virginia. 

4.  Aqoia  Creek.  Virginia. 

5.  Nomini  Creek,  Virginia. 

6.  Lower  Maohodoo  Creek,  Virginia. 

7.  Rappahannook  River,  Virginia. 

8.  Urbanna  Creek,  Virginia. 

9.  Milford  Haven,  Va. 


10.  York  River,  Virginia. 

11.  Mattaponi  River,  Virginia. 

12.  Pamunkey  River,  Virginia. 

13.  James  River,  Virginia. 

14.  Protection  of  Jamestown  Island,  Vir- 

ginia. 

15.  Removing  sunken    vessels  or  oraft 

obstructing  or  endangering  navi- 
gation. 


8DRVBT* 

16.  Anacostia  River,  District  of  Columbia. 

HABBOR  LINES. 

17.  Potomac  River  at  Wasbington,  D.  0« 


IJnitsd  States  Engineer  Office, 

Washington,  D.  C,  July  20, 1899. 
General:  I  have  the  honor  to  forward  herewith  my  annual  report 
for  the  fiscal  year  ended  June  30, 1899,  for  river  and  harbor  works  in 
my  charge.    •    •    • 

Very  respectfally,  your  obedient  servant, 

Chas.  J.  Allen, 
Lieut.  Co/.,  Corps  of  Engineeru. 
Brig.  Gen.  John  M.  Wilson, 

Ohirf  of  Engineers,  U.  8.  A. 


Kz. 

IMPBOVEMENT   OF   POTOMAC   RIVER   AT   WASHINGTON,  DISTRICT   OF 

COLUMBU. 

WORK  OF  THE  FI80AL  TEAR  ENDED  JT7NE  30,  1899. 

At  the  commencement  of  the  fiscal  year  dredging  operations  were  in 
progress  in  the  Virginia  Channel  above  Long  Bridge,  by  Mr.  A.  M.  Clegg, 
with  a  hydranlic  dredge.    The  dredge  was,  however,  in  bad  order,  so 
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that  it  accomplished  bnt  little  work.  In  Jaly,  1898,  the  dredge  worked 
bnt  aboat  43  bonrs.  Daring  August  the  dredge  was  idle.  On  Sep- 
tember 1  dredging  was  resumed,  but  much  time  was  required  for  repairs, 
so  that  the  actual  running  time  for  this  month  was  but  174  hours,  while 
the  output  for  the  month  was  11,047  cubic  yards,  an  average  of  about 
63  cubic  yards  per  engine  hour.  In  October  the  dredge  worked  153 
hours  and  removed  7,788  cubic  yards,  an  average  output  of  57  cubic 
yards  per  engine  hour.  The  work  of  November  reached  18,894  cubic 
yards,  showing  some  improvement.  During  the  last  of  November  there 
was  some  delay  firom  windy  weather,  and  on  November  27, 1898,  under 
the  influence  of  a  high  northwest  ^ale,  the  tide  fell  to  the  unusual  mark 
of  4  feet  below  zero  or  mean  low  tide. 

The  Potomac  Biver  froze  over  on  December  14,  and  remained  frozen 
until  the  22d.  During  the  month  12,072  cubic  yards  were  dredged,  and 
the  quantity  dredged  in  January,  1899,  amounted  to  12,128  cubic  yards. 
The  month  of  February,  1899,  was  notable  for  its  severe  winter  weather. 
The  river  was  frozen  over  and  closed  to  navigation  by  the  9th.  Unusu- 
ally cold  weather,  with  frequent  snowstorms,  followed,  culminating  in 
the  remarkable  snowstorm  of  February  12-13,  when  the  snow  fall 
amounted  to  3  feet  in  depth.  The  thickness  of  the  ice  ranged  from  6  to 
10  inches.  The  river  remained  closed  until  the  19th,  when  the  ice 
between  the  Long  Bridge  and  the  Aqueduct  Bridge  was  broken  up  by 
tugs  employed  by  the  Commissioners  of  the  District  of  Golnmbia,  under 
a  special  appropriation  of  Congress.  On  February  22  the  ice  above  the 
Aqueduct  Bridge  was  broken  up  by  tugs  employed  by  this  office.  This 
ice  passed  out  rapidly,  and  was  imm^iately  followed  by  the  up-river 
ice,  which  ran  for  about  two  days  following.  There  was  no  injury  1x> 
the  improvement,  and  while  a  strong  current  continued  tor  several  days, 
there  was  no  marked  rise  in  the  river.  Dredging  operations  were  neces- 
sarily suspended  during  the  greater  part  of  February,  the  work  of  the 
month  being  2,104  cubic  yards. 

The  dredge  which  had  been  employed  on  the  channel  was  taken  oat 
to  the  work  on  March  18, 1899,  but  was  in  such  condition  as  to  its 
boilers  and  machinery  that  it  could  not  be  etfectively  used.  It,  how- 
ever, removed  on  March  28,  463  cubic  yards. 

Meanwhile  Mr.  Clegg  had  been  engaged  in  the  construction  of  a  new- 
dredge,  which  was  brought  to  the  Washington  Channel  on  March  29, 
1898,  in  an  unfinished  condition.  During  April  the  old  dredge  was 
operated  until  the  27th  of  the  month  when  the  new  dredge  was  started. 
The  work  of  both  dredges  for  April  amounted  to  6,717  cubic  yards. 
During  May,  1899,  with  the  new  dredge  alone,  15,101  cubic  yards  were 
dredged,  while  in  June,  1899,  the  amount  of  dredging  was  27,918  cubic 
yards.  An  examination  of  the  channel,  made  in  June,  1899,  showed 
that  the  channel  previously  dredged  by  Mr.  Clegg  to  20  feet  had  shoaled 
to  about  19  feet  from  freshet  deposits,  while  the  ruling  depth  over  the 
bar  in  the  part  of  the  channel  not  dredged  had  decreased  from  about 
17  to  about  15  feet  at  low  tide. 

Mr.  Clegg,  under  an  extension  of  time  granted  by  superior  authority, 
was  to  complete  the  dredging  in  the  Virginia  Channel  by  October  1, 
1898.  The  amount  to  be  dredged  was  approximately  528,000  cubic 
yards.  Mr.  Cleg^s  time  was  further  extended  to  April  1, 1899;  then 
again  to  September  30, 1899.  At  the  close  of  the  fiscal  year  ended 
June  30, 1899,  there  remained  about  420,000  to  440,000  cubic  yards  for 
Mr.  Clegg  to  dredge  by  the  close  of  the  following  September. 

The  wharf  at  Easbys  Point,  used  for  construction  purposes,  was 
extended  to  deeper  water  during  the  fiscal  year. 
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DECISION  IN  THE  POTOMAC  FLATS  CASE. 

One  of  the  most  important  events  of  the  fiscal  year  relating  to  the 
improvement  was  the  decision  of  the  Supreme  Court  of  the  United 
States  in  the  case  of  Martin  F.  Morris  et  al.,  appellants,  v.  United 
States,  generally  known  as  the  Potomac  Flats  case,  and  which  involved 
questions  relating  to  the  title  of  the  land  and  water  comprised  within 
The  limits  of  the  improvement.  The  decision  virtually  sustained  the 
contentions  of  the  United  States  as  to  title,  declaring  the  Kidwell  and 
other  claims  on  section  1  invalid,  and  confirming  the  title  of  the 
United  States  to  the  wharves  on  Water  street,  a\id  removes  all  legal 
obstacles  to  the  prosecution  of  the  improvement. 


AMOUNTS  OF  WOBK    DONE 


SINCE    THE    IMPBOVEMENT  WAS  UNDEB- 
TAKEN. 


The  total  number  of  cubic  yards  of  material  dredged  from  the  chan- 
nels from  the  commencement  of  the  improvement  (1882)  to  date,  and 
deposited  on  the  flats,  is  10,813,221  cubic  yards,  as  follows: 


For  the  fiscal  year  ended  Jnne  80- 

Cabio 
yards. 

For  the  flaoal  year  ended  Jane  30— 

Cable 
yards. 

1883       

200,000 

1, 115,  OiiO 

1,065,000 

1, 832, 600 

1.0H1.500 

1.192,100 

1, 088, 800 

704,000 

282,500 

727,700 

1808 

166  500 

1884     

1894 

691.100 

]((m5 

1895 

524, 700 

]«88 

1896 

2^  one 

Ijj87 

1807 

^oue> 

1888 

1898 

12,554 

]8H9       

1899 

110  667 

1*jO 

Total 

1891 

10,813,221 

1802 

For  convenience  of  designation  and  reference  the  reclaimed  area  has 
been  divided  into  three  sections,  as  follows: 

Section  1  comprises  the  reclaimed  area  between  Easbys  Point  and 
the  sewer  canal  at  the  foot  of  Seventeenth  street  NW.  Section  II 
comprises  the  reclaimed  area  and  the  tidal  reservoirs  lying  between 
the  sewer  canal  and  the  Long  Bridge.  Section  III  comprises  all  of 
the  reclaimed  area  below  the  Long  Bridge  lying  between  the  Washing- 
ton and  Virginia  channels. 

ABEAS. 

Following  is  a  summary  of  the  areas  of  the  several  portions  of  the 
reclaimed  area  of  the  Potomac  Eiver  improvement: 

Total  area  (including  reaervoirs) :  ikcree. 

Section  1 134.81 

Section  II 277.08 

Section  III 327.53 

Total  area 739.42 

Area  of  reaervoirs : 

LarifCe  tidal  reaervofr 111.  17 

Small  tidal  reservoir 7.13 

Total  of  reaervoira 118.30 

Total  area,  »a  above 739.42 

Deduct  area  of  reaervoirs 118.30 

Total  area  of  land 621. 18 
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The  total  namber  of  linear  feet  of  sea  wall  built  to  date  is  35,289,  of 
which  4,910  linear  feet  have  been  taken  down  and  relaid. 

An  appropriation  of  (lOO^OOO  waa  made  by  the  act  of  March  3, 1899, 
for  improving  the  Potomac  Biver  at  and  below  Washington.  Of  this 
appropriation  the  sum  of  $74,000  was  allotted  for  improving  the  Potomac 
Kiver  at  Washington. 

The  items  of  work  remaining  to  be  completed  are  as  follows:  The 
dredging  of  the  Virginia  Channel  and  the  raising  of  the  remainder  of* 
the  reclaimed  area  to  the  required  height,  the  dredging  of  the  tidal 
reservoir,  the  completion  of  the  sea  wall,  the  construction  of  the  reser- 
voir inlet,  and  the  completion  of  the  training  dike  on  the  right  of  the 
Virginia  Channel  above  Long  Bridge. 

Five  hundred  linear  feet  of  sea  wall  will  have  to  be  built  at  the  north- 
east comer  of  the  tidal  reservoir  in  case  the  bathing  beach  shall  ever 
be  discontinued. 

The  sum  of  $300,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1901,  in  dredging  the  tidal  reservoir,  building  the 
inlet  gates,  dredging  the  channels  of  the  Potomac  and  depositing  the 
dredged  material,  and  extending  the  dike. 

Maintenance. — ^The  improvement  has  reached  a  stage  where  the  main- 
tenance and  preservation  of  the  reservation  require  attention.  The 
growth  of  weeds  and  underbrush  which,  in  the  summer  season  esi>e- 
cially,  renders  access  to  the  various  parts  of  the  work  difficult,  should 
be  cleared  up  each  year  until  the  reservation  is  ready  to  be  laid  out  and 
graded.  Annual  repairs  will  also  be  needed  on  the  wall  and  the  res- 
ervoir gates. 

The  proper  police  supervision  of  this  extensive  area  of  621  acres  has 
also  become  a  matter  of  importance.  In  order  to  prevent  infractions 
of  the  law,  trespasses,  etc.,  the  reservation  should  be  patrolled  by 
mounted  men. 

It  is  estimated  that  $3,000  will  be  required  per  annum  for  maintenance. 

POTOMAO  PABK. 

Congress,  by  act  of  March  3,  1897,  and  in  the  following  words, 
declared  the  reclaimed  fiats  a  public  park: 

Be  ii  enacted  by  the  Senate  and  Houee  of  Bepreeentativee  of  the  United  SttUee  of  Amerioa 
in  Congreee  aeeemhledf  That  the  entire  area  formerly  known  as  the  Potomac  Flats,  and 
now  beinff  reclaimed,  together  with  the  tidal  reservoirs,  be,  and  the  same  are  hereby, 
made  and  declared  a  piiblic  park,  under  the  name  of  the  Potomac  Park,  and  to  be 
forever  held  and  nsed  as  a  park  for  the  recreation  and  pleasure  of  the  people. 

The  reclamation  of  the  fiats  has  now  reached  a  stage  when  it  appears 
desirable,  as  it  is  practicable,  to  make  a  beginning  upon  the  work  of 
park  improvement. 

The  greater  part  of  the  park  area  is  composed  of  a  rich  alluvial  soil, 
dredg^  from  the  bed  of  the  river,  and  upon  which  a  luxuriant  growth 
rapidly  appears.  The  dredging  operations  will  continue  to  afford  mate- 
rial of  the  same  character,  so  that  there  will  be  sufficient  for  planting 
spaces. 

The  principal  items  of  expense  in  the  park  development,  therefore, 
will  be  the  construction  of  drives  and  walks,  and  the  drainage. 

It  is  believed  that  the  park  should  be  made  accessible  to  the  public 
at  an  early  day,  and  it  is  therefore  suggested  that  a  commencement  be 
made  by  constructing  a  broad  and  commodious  river  drive  bordered  by 
wide  bermes  from  the  entrance  to  the  park  at  the  foot  of  Twenty-sixty 
Street  NW.,  along  the  river  front  of  sections  I  and  II,  crossing  the 
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sewer  canal  and  the  reservoir  inlet  by  bridging,  continaing  along  the 
southeast  margin  of  the  reservoir  to  a  crossiDgon  truss  or  trestle  bridge 
to  be  erected  at  a  suitable  distance  above  the  present  causeway  bridge. 
This  driveway,  with  its  branch  along  the  southeast  margin,  to  be  built 
at  about  the  future  grade  of  average  filling  proposed  for  the  park,  and 
which  is  several  feet  above  the  freshet  line  of  1889,  requiring  an 
embankment  which  can  be  made  partly  of  material  now  in  the  park 
and  partly  of  material  to  be  dredged  under  operations  for  improvement 
of  the  Potomac  at  Washington.  While  a  permanent  roadway  will  be 
eventually  required,  it  is  not  regarded  as  desirable  to  lay  one  at  the 
outset  on  th^  new  embankment,  which  should  have  time  for  settling. 
It  is  therefore  prox>osed  to  place  a  temporary  gravel  covering,  which 
naaterial  may  serve  as  a  subgrade  for  a  future  pavement,  or  for  other 
purpose.  Ample  provision  to  be  made  for  drainage  along  and  through 
the  driveway. 

It  is  understood  that  the  sewer  canal  at  the  foot  of  Seventeenth  street 
is  to  be  abolished  as  soon  as  the  new  sewer  system  is  sufficiently 
advanced. 

The  estimated  cost  of  the  bridges,  drainage,  etc.,  and  of  the  driveway 
and  embankment  above  the  plane  considered  in  the  present  project — 
work  under  which  is  in  progress — is  placed  at  $135,000. 

Plans  for  the  development  of  the  reclaimed  fiats  into  a  park  have 
been  considered  by  this  office  ever  since  the  inception,  in  1881,  of  the 
project  for.  their  reclamation,  and  they  have  been  kept  in  view  since 
that  time  by  the  several  officers  of  eugineers  who  have  had  charge  of 
the  work.  The  officers  have  had,  and  this  office  still  has,  in  this  matter 
the  valuable  asisistance  of  Mr.  J.  B.  Duncklee,  assistant  engineer,  a 
graduate  of  the  Lawrence  Scientific  School  at  Harvard,  and  who  is  an 
able  and  experienced  landscape  and  park  engineer.  Part  of  his  expe- 
rience was  gained  on  parks  in  Brooklyn,  N.  Y.,  where  he  was  engaged 
for  six  years  under  such  eminent  park  authorities  as  Frederick  Law 
Olmsted,  John  Bogart,  and  John  Y.  Gulyer. 

Washington  is  in  the  oolleotion  district  of  Georgetown,  D.  C.  The  nearest  light- 
hou8e  is  at  Jones  Point,  Virginia. 

Money  statement. 

July  1, 1898,  balance  unexpended $98,239.64 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3,  1899 
(allotment) 74,000.00 


172, 239. 64 
Jnne  30, 1899,  amonnt  expended  during  fiscal  year 19, 957. 93 


July  1, 1899,  balance  nnexpended 152,281.71 

July  1,  1899,  outstanding  liabilities 4,300.00 


July  1, 1899,  balance  available 147,981.71 


Amonnt  (estimated)  required  for  completion  of  existing  project 594, 020. 00 

Amouu  t  that  can  be  profitably  expended  in  fiscal  y  eur  ending  J  une  30, 1901 : 

For  works  of  improvement $300,000.00 

For  maintenance  of  improvement » 3,000.00 

303,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appfi>pTiQHo%8» 


August  2.  1882 $400,000 

Jnly5,  1884 500,000 

AngnstS,  1886 375,000 

Angust  11, 18^ 300,000 

fc^eptember  19, 1890 260,000 

Jnly  13,  1892 200,000 

August  18, 1894 150,000 


June  3,  1896 $100,000 

March  3,  1899  (appropriated, 

$100,000;  allotted  Potomao 

River    below   Washington, 

$26,000) 74,000 

Total 2,359,000 


CONTRACT  IN  FORCB. 


A.  M.  CI  egg,  dred^noj,  dated  Maroh  9. 1897;  approved  March  16, 1897;  date  of  com- 
mencement) July  1, 18^ ;  date  for  completioii,  October  1, 1898;  annulled  March  7, 1898. 


COMMERCIAL  STATISTICS. 

[Furnished  by  Mr.  J.  W.  Averill,  Washington,  D.  C] 

Receipts  and  shipments. 


Calendnr  year— 


CosL 


loe. 


Lumber. 


Sand. 


Wood. 


Miscella- 
neous. 


Total. 


18R7 
1>W« 
188  > 
J  890 
IH.I 

18.t3 

18«5 
IH  fi 
IhSj 
18j8 


Ions. 
2«4.947 
240. 836 
92,511 
72,089 
114,913 
280.342 
:<33.«37 
306,743 
291.  2»8 
:i3t.293 
260.  :{28 
259,517 


Tona. 

120,237 

108. 421 

115,506 

135,552 

123,107 

148,692 

143,837 

138,094 

135,158 

131,542 

106,406 

132,510 


Tons. 

87.044 

45.101 

41.407 

69,604 

60,106 

68,178 

83,167 

36.935 

61,327 

44,696 

88,694 

40,628 


Tons. 

50,000 

6u,UOO 

75.000 

75,000 

60,000 

20,000 

18.000 

41,850 

89,284 

82,400 

25,500 

23,400 


Ton». 

52,419 

83.046 

35.351 

48,457 

48.457 

48,457 

48.457 

58.203 

49, 930 

60.842 

29,250 

84,500 


Tom, 

94,325 

104, 177 

128,905 

118,994 

154,636 

261,285 

76,135 

62. 768 

127,483 

129,884 

63,320 

68.755 


Ton». 

618.972 

581.575 

488.680 

519,696 

551,219 

766,954 

658,433 

644.588 

693, 450 

723,657 

523,498 

559,810 


yumber  of  vessels  of  various  classes  arriving  and  departing. 


Calendar  year— 

Steamers 

drawing  from 

6  to  15  feet, 

100  to  600 

tons. 

Vessels 

drawing  from 

10  to  21  feet, 

800  to  2,100 

tons. 

Vessels 

drawing  from 

4  to  10  feet, 

80  to  300 

tons. 

Barj^s  draw- 
ing from 

6tol2feet, 

100  to  600 

tons. 

1887 

970 
710 
676 
696 
980 

1,065 
906 

1,118 

L060 
956 
939 

1,218 

678 
625 
455 

491 
445 
466 
431 
455 
442 
527 
470 
801 

2,140 
1.688 
1,563 
1,572 
1,864 
2,046 
2,801 
2,388 
2,056 
2,367 
2,166 
1,075 

908 

1888 

1,821 
020 

1889 

18U0 

286 

1891         

802 

1892 

627 

181KI 

450 

1894  

823 

1895 

200 

1896 

825 

1887 

830 

1898 

860 

Ferry  and  local  passenger  steamers  are  not  included  in  the  above. 
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Kfl. 

IMPROVEMENT  OP  POTOMAC  BIVER  BELOW  WASHINGTON,  DISTRICT 

OP  COLUMBIA. 

QENEBAL  DB8CBIPTI0N. 

The  Potomac  Biver  is  113  miles  in  length  from  its  month  to  George- 
town, the  head  of  navigation  for  sailing  vessels.  The  width  of  the 
river  varies  from  1,000  feet  at  Georgetown  to  7  miles  at  the  moath. 
Obstrnctions  to  24-foot  navigation  below  Washington  occur  at  the  fol- 
lowing localities:  (1)  Kettle  Bottom  Shoals,  (2)  Maryland  Point  Shoal, 
(3)  Smiths  Point  Shoals,  and  (4)  Mattawoman  Shoal. 

SURVEY. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
September  19, 1890,  a  survey  of  the  shoals  which  were  obstructions  to 
24- foot  navigation  was  made  in  1891.  A  report  of  this  survey  was 
sabmitt^  November  6, 1891.  It  is  printed  in  Ex.  Doc.  No.  33,  House 
of  Representatives,  Fifty-second  Gongress,  first  session.  TheYoUowing 
is  a  brief  description  of  each  shoal,  with  the  estimated  cost  of  dredging 
a  channel  200  feet  wide  and  24  feet  deep  through  the  same: 

1.  Kettle  Bottom  Shoals. — ^The  Kettle  Bottom  Shoals,  which  are  the 
first  obstruction  to  24-foot  navigation  met  in  ascending  the  river,  com- 
mence 37  miles  from  the  mouth  and  extend  from  Gob  Point  to  Lower 
Cedar  Point,  a  distance  of  12  miles.  They  consist  of  small  shoals,  old 
oyster  beds,  underlaid  with  mud,  over  which  are  depths  of  from  10  to  16 
feet,  scattered  over  the  river  in  an  irregular  fashion,  making  navigation 
difficult  for  vessels  drawing  over  16  feet.  There  is,  however,  an  old 
channel  near  the  north  bank  of  the  river  through  which  24  feet  can  be 
carried  except  for  a  short  distance  near  Swan  Point,  where  there  is  a 
small  shoal  with  a  ruling  depth  of  23  feet.  The  only  improvement 
needed,  therefore,  is  the  dredging  of  a  channel  through  this  small 
shoal  at  an  estimated  cost  of  $1,3^. 

^.  Maryland  Point  Shoal. — ^The  next  obstruction  is  Maryland  Point 
Shoal,  near  Maryland  Point,  and  67  miles  from  the  mouth.  It  is  7,000 
feet  in  length,  has  a  ruling  depth  of  22  feet,  and  is  composed  of  soft 
mud.    The  estimated  cost  of  a  channel  at  this  shoal  is  $30,195. 

3.  Smiths  Point  Shoals. — ^Near  Smiths  Point  are  two  shoals.  The 
lower,  commencing  about  one- half  mile  above  Maryland  Point  Shoal,  is 
about  4,500  feet  long,  has  a  ruling  depth  of  about  23  feet,  and  is  com- 
posed of  soft  mud.  About  one-half  mile  above  Smiths  Point  the  upper 
shoal  commences.  It  is  4,500  feet  long,  has  a  ruling  depth  of  21  feet, 
and  is  composed  of  soft  mud.  The  estimated  cost  of  the  dredging 
required  at  Lower  and  GTpper  Smiths  Point  Shoals  is  $33,000. 

4.  Mattawoman  Shoal. — After  passing  Upper  Smiths  Point  Shoal  no 
obstruction  to  24-foot  navigation  is  found  until  Mattawoman  Shoal  is 
reached,  82  miles  above  the  mouth  of  the  river.  This  shoal  is  15,300 
feet  long  and  has  a  ruling  depth  of  19.5  feet.  The  lower  part  is  com- 
posed of  sand  and  gravel,  underlaid  with  mud,  and  the  upper  part  of 
mud.  The  estimated  cost  of  the  dredging  required  at  this  shoal  is 
$93,885. 

The  following  is  a  summary  of  the  estimated  cost  of  the  improvement 
for  channds  24  feet  deep  and  200  feet  wide: 

1.  Kettle  Bottom  Sboala $1,820 

2.  Marylaod  Point  Shoal 80,195 

8.  Smiths  Point  Shoals 88,000 

4.  Mattawoman  Shoal i 98,885 

Total 168,400 
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APPBOYED  PBOJKOT. 

In  the  river  and  harbor  act  approved  March  3, 1899,  Oongress  made 
the  following  provision  for  improving  the  Potomac  Eiver  at  and  below 
Washington: 

Improying  Potomac  River  at  and  below  the  city  of  Washington,  District  of  Colam- 
bia,  one  handred  thoasand  dollars:  Providedf  That  the  Secretary  of  War  May  euter 
into  a  contract  or  contracts  for  the  materials  and  work  necessary  for  the  completion 
of  the  improyements  below  the  city  of  Washington,  in  accordance  with  the  project 
submitted  November  sixth,  eighteen  handred  and  ninety-one,  to  be  paid  for  as  appro- 

g nations  may  from  time  to  time  be  made  b^  law,  not  to  exceed  in  the  aggregate  one 
undred  and  fifty  thousand  dollars,  exclusive  of  the  amount  herein  and  heretofore 
appropriated. 

On  June  3, 1899,  the  Secretary  of  War  allotted  the  sum  of  926,000 
from  the  above-mentioned  appropriation  to  be  applied  to  the  improve- 
ment of  Potomac  River  below  Washiugton,  so  that  the  amount  avail- 
ableforthe  work  under  the  above  provision  of  law  becomes  $176,000.  The 
approved  project  for  the  improvement  provides  therefore  for  dredging 
channels  200  feet  wide  and  24  feet  deep  through  all  shoals  of  less  than 
24  feet  ruling  depth  below  the  city  of  Washingtou,  the  work  to  be  doue 
under  a  continuing  contract. 

WOBK  OF  THE  FISCAL  TEAR  ENDED  JUNE  30,  1899. 

Specifications  for  the  dredging  have  been  in  course  of  preparation, 
but  inasmuch  as  nearly  eight  years  have  elap<ed  since  the  surveys  were 
made,  it  was  deemed  advisable  to  make  examinations  at  the  several 
bars  before  issuing  specifications,  in  order  to  ascertain  whether  any 
material  changes  had  taken  place  in  the  interim.  These  examinations 
were  commen^d  June  28, 1899,  and  at  the  close  of  the  fiscal  year  were 
still  in  progress.  Proposals  for  the  work  will  be  invited  and  specifica- 
tions issued  early  in  the  next  fiscal  year. 

Appropriation, 

March  3, 1899,  aUotment  firom  appropriation  for  improving  Potomac  Biyer 
atand below  Washington $26,000 

The  sum  of  91-'»0,000  mentioned  in  the  act  of  March  3, 1899,  can  be 
profitably  applied  as  soon  as  appropriated  to  the  work  to  be  done  under 
the  continuing  contract. 

The  project  submitted  November  6, 1891,  referred  to  in  the  act  of 
March  3, 1899,  in  which  was  the  provision  for  a  continuing  contract  for 
the  improvement  below  Washington,  is  the  project  contained  in  a  report 
by  Colonel  Hains,  and  which  was  published  as  Ex.  Doc.  No.  33,  House 
of  Representatives,  Fifty-second  Congress,  first  session.  The  following 
is  quoted  from  that  report: 

At  ike  otty  of  Wathinglon. — ^From  the  npper  end  of  Mattawoman  Shoal  to  the  city 
of  Washington  there  is  ample  water  for  vessels  drawing  24  feet.  The  project  for 
the  improvement  of  the  Potomac  River  at  Washinfirton,  D.  C,  provides  for  channels 
20  feet  deep  at  low  tide,  and  this  depth  was  secured  hy  dredging  both  in  the  Wash- 
ington and  Virginia  channels.  The  estimate  for  24-foot  navip;ation,  jriven  below, 
provides,  therefore,  only  for  deepening  the  channels  at  Washington  horn  20  to  24 
feet  at  low  tide.    The  cost  of  this  work  is  estimated  as  follows: 

For  a  channel  200  feet  wide  and  24  feet  deep  in  the  Virginia  Channel  and  in  the 
Washington  Channel  np  to  the  wharves  and  300  feet  wide  and  24  feet  deep  in  front 
of  the  wharves : 

Virginia  Channel,  diedginff  271,000  onbio  yards,  at  16  cents $48,860 

Washington  Channel,  dreoging  533,000  cubic  yards,  at  16  cents 85, 280 

Contingencies,  10  per  cent 12,864 

Total 141,604 
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The  entire  cost  of  the  improvement  of  the  Potomao  River  for  24-foot  naTigation, 
f^om  the  mouth  np  to  the  oity  of  Washington,  would  he  as  follows: 

1.  Kettle  Bottom  Shoals $1,320 

2.  Maryland  Point  Shoal 30,195 

3.  Smiths  Point  Shoals 83,000 

4.  Mattawoman  Shoals 93,885 

6.  At  the  oity  of  Washington 141,504 

Total 299,904 

Money  statement. 

Amonnt  appropriated  hy  river  and  harhor  act  approved  March  3, 1899 

(allotment) $26,000.00 

July  1, 1899,  halanoe  unexpended 20,000.00 

July  1,1899,  outstanding  liahilities 160.00 

July  1,1899,  halance  available 25,840.00 

I  Amount  (estimated)  required  for  completion  of  existing  proleot 150, 000. 00 
Amonnt  that  can  be  profitably  expended  as  soon  as  appropriated 150, 000. 00 
Submitted  in  oomplianoe  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867  and  of  sundry  oivil  aot  of  Jane  4, 1897. 


K3. 

IMPROVEMENT  OF  OCCOQUAN  CREEK,  YIROINIA. 

The  present  project  for  improvement,  adopted  December  5, 1890,  and 
following  an  appropriation  of  $10,000,  made  September  19, 1890,  pro- 
vides for  dredging  to  afiford  depths  of  6  feet  and  widths  of  100  feet, 
and  dike  work  at  bars  as  follows: 

Lower  Mud, — A  channel  6  feet  deep  to  be  dredged,  the  ^^  upper  sec- 
tion" for  about  2,500  feet  below  Taylors  Point  to  be  100  feet  wide,  the 
material  to  be  deposited  on  the  west  side  of  the  channel,  and  the 
remainder  of  the  channel,  or  "lower  section,"  to  be  150  feet  wide. 

Upper  Mud. — A  channel  to  be  dredged,  the  material  to  be  deposited 
on  the  east  side  of  the  channel  and  the  embankment  so  formed  con- 
nected with  the  left  bank  by  a  dike. 

Sand  Bar. — A  channel  to  be  dredged,  and  sheet-pile  dikes  constructed 
to  maintain  the  dredged  channel. 

Occoquan  Bar, — A  channel  to  be  dredged,  and  a  dike  to  be  constructed 
to  maintain  the  depth. 

The  estimated  cost  of  this  (the  present  approved  project)  is  $45,000. 

The  last  appropriation  for  this  work  consisted  of  $2,500,  made  by  act 
of  March  3, 1899. 

WORK  DOinfi  DURINa  THE  FISOAL  YEAR  BNDBD  JXINB  30,  1899. 

No  dredging  or  dike  work  was  done  during  the  year.  The  several 
channels  between  the  month  of  the  creek  and  the  town  of  Occoquan 
were  swept  and  examined  and  a  number  of  snags,  logs,  etc.,  which 
obstructed  navigation  were  removed.  This  work  was  done  by  hired 
labor  and  the  use  of  the  United  States  snagging  plant. 

An  appropiiation  of  $2,500  for  continuing  the  improvement  was  made 
in  the  act  of  March  3, 1899.  The  funds  will  be  applied  to  the  widening 
and  deepening  the  channels  through  the  several  bars  by  dredging. 
The  work  was  advertised  for  contract  June  28, 1899. 

Oocoqnan  Creek  is  Id  the  colleotion  district  of  Alexandria,  which  is  also  tlie 
est  port  of  entry.    The  nettrest  light-house  is  at  Fort  Washington,  Md. 
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Money  statement 


July  ly  1898,  balance  onexpended 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . 


Jane  30, 1899,  amoant  expended  during  fiaoal  year. 


$69.02 
2,500.00 

2,569.02 
126.97 


July  1, 1899,  balance  unexpended 2,442.06 

July  1, 1899,  outstanding  liabilitiet 20.00 

July  1, 1899,  biftlance  available 2,422.06 

Amount  (estimated) 

Amount  that  can  be  pro tftably  expendecl  in  fiscal  year  em 


uired  for  oompledon  of  exlBting  project 20, 000. 00 

tably  expended  in  fiscal  year  ending  June  30, 1901. 
Submitted  in  eomp'liance  with  requirements  of  sections  2  of  river  and 


harbor  acts  of 


June30,1901. 
\  of  river  an  " 
and  1867  and' of  sundry  civil  act  of  June  4^  1897. 


4,000.00 


AppropriaHon$. 
The  following  appropriations  have  been  made  for  the  new  project: 

September  19, 1890 $10,000 

July  13, 1892 5,000 

August  18, 1894 5,000 

June  3, 1896 2,500 

Maroh3,l»99 2,500 

Total 25,000 


OOMMBRCIAL  STATISTICS. 

[Fomiibed  by  Meiart.  L.  Lednum  and  Tyson  Jsnney,  Ooooqnaii,  Vs.] 

Bece^U  and  t Aipmsnto  dy  water. 


Articles. 

1891. 

1892. 

1894. 

1806. 

1890. 

^1897. 

1896. 

(3o^      ,,,  

Tom. 
100 

Tons, 
100 

TofiM, 

100 

Tons. 
100 
200 

1.400 
200 
100 

2,600 

6,000 
760 
226 

Tons, 
100 

Totu. 
150 

Tbnt. 
100 

ITArtillcAni             - 

fPlonr  And  irrain         ........................ 

00 
600 

650 
800 

900 

820 

1.000 

8,000 

"iioo* 

680 

1.200 
800 

2,160 

7,000 
28.400 

7,120 
400 

900 
210 

"i.'ooo' 

5.000 
2.400 
8.175 

600 

I«QTQl>6r     .   ..........................  ..... 

600 

Piles    

000 

'RftilroA^  tlAA  

8,000 

8.000 

48.000 

8.000 

655 

8,000 

gaud           

11.200 

Wood 

8,500 
845 

8,240 

If  iflcellAneoiiA 

1.726 

Sook 

10,000 

Tfytsl ,..„,,,,-  —  , ,, 

8,206 

60.705 

8,900 

10,475 

41,070 

16,836 

20,866 

Arrival  and  departure  ofvesseU. 


OIasb. 


Knmber. 


Tonnage. 


Steamers  drawins  less  than  10  feet . . . . 
Sail  vessels  drawiDg  less  than  10  feet.. 
Bargea,  flatboats,  etc 


160 
800 


12,800 

4,500 

100,000 


No  new  lines  of  transportation  were  establinhed  in  1898.  It  is  reported  that  the 
work  done  has  lessened  the  cost  of  shipping,  since  vesselacan  now  load  more  heavily 
at  the  wharves,  whereas  formerly  part  of  uie  cargo  had  to  be  taken  out  to  them  in 
lighter-draft  boats. 
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K  4« 

IBfPROVEMENT  OP  AQUIA  CREEK,  VIRGINIA. 
WORK  OF  THE  FISCAL  TEAR  BNDINO  JUNE  30,  1899. 

TSo  field  work  was  done  during  the  year,  the  improvement  having 
been  completed  daring  the  fiscal  year  ended  Jane  30, 1898.  The  maps 
of  the  work  were  finished  and  the  office  records  closed.  The  anex- 
pended  balance  of  the  appropriation  was  deposited  in  the  Treasury. 

Money  statement 

July  1,1896,  balance  unexpended $712.61 

Jane  30, 1899,  amount  expended  during  fiscal  year 249.26 

Jnly  1, 1699,  balance  unexpended 463.86 


ApprapriaiUma. 

The  following  appiopriations  haye  been  made  for  the  new  work: 

September  19, 1890 $10,000 

July  13, 1892 5,000 

August  18, 1894 3,000 

June  3, 1896 8,000 

Total 21,000 


K5. 

mPBOVEMENT  OP  NOMINI  CBEEK,  YXBGINIA. 

WOBK  DONE  DUBINa  THB  FlSOiX  VbAB  Ein>BD  JT7NE  30, 

No  work  of  improvement  was  done  during  the  fiscal  year  ending  Jane 
30, 1899.  An  examination  of  the  dredged  channel  was  made  in  May, 
and  shoals  of  slight  extent  were  found  at  the  extreme  outer  and  inner 
ends  of  the  channel,  which  need  to  be  removed. 

An  appropriation  of  $10,000  for  continuing  the  improvement  was 
made  in  the  act  of  March  3, 1899.  The  funds  will  be  applied  to  extend- 
ing the  east  jetty  and  raising  it  to  a  height  of  4  feet  above  low  tide. 
Some  dredging  through  shoals  will  also  be  done.  This  latter  work  was 
advertised  for  contract  June  28, 1899. 

BENEFIT  TO  OOMMEBOE  AJH)  NAYiaATION. 

An  idea  of  the  value  of  the  improvement  can  be  obtained  by  inspect- 
ing the  table  of  commercial  statistics  given  below. 

The  sum  of  $12,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1901,  in  dredging  and  jetty  construction. 

The  work  is  in  the  coUeotion  district  of  Tappahannook,  wbioh  is  the  nearest  pert 
of  entiy.    The  nearest  light-house  is  that  at  Blackistone  Island. 
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Money  statement 

July  1, 1896,  balance  nnexpended $61.85 

Amount  appropriated  by  nver  and  harbor  act  approyed  March  8, 1899. . .  10, 000. 00 

10,061.85 
Jnne  80, 1899,  amonnt  expended  daring  fiaoal  year 48.48 

Jnly  1, 1889,  balance  unexpended 10,018.42 

I  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amonnt  that  can  be  profitably  expended  infiecal  year  ending  June  30, 1901.  12, 000. 00 
Submitted  in  compliance  with  requiremente  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  aot  of  Jane  4, 1897. 


AppropriaiionB. 

The  following  appropriations  haye  been  made: 

May  3, 1873 $10,000 

June23,1874 6,000 

March  8,1875 5,000 

March  5, 1879 2,500 

Juno  14. 1880 5,000 

March  3, 1881 2,000 

August  2, 1882 2, 000 

August  11, 1888 5,000 


September  19, 1890 $5,000 

July  18, 1892 10,000 

August  18, 1894 5,000 

June  8, 1896 2,500 

March  8, 1899 10,000 

Total 70,000 


OOMMBRCIAL  STATISTICS. 

[Fnxnlahad  by  Mr.  F.  B.  Tubmui,  Moant  HoOy,  Ta.] 

BeoeipU  and  $hipmeHt»  hy  water. 


Articles. 


1892. 


1893. 


18M. 


Ifl05. 


18M. 


1S97. 


1896. 


Cofd 

Farm  prodnoe 

Grain 

Lumber 

Oysters ■ 

Railroad  ties 

Geueral  mercbandise. 

Wood , 

loe 


Tona. 

*        10 

100 

400 

500 

6.000 

6.000 

10.000 


Tom. 

8 

160 

600 

400 

4,000 

4,600 


Ton$. 
10 
100 
4,600 
6,000 
3.500 
3,000 


8.000 


1,000 


Tont. 

8 

160 

4,000 

6.U00 

3,000 

3,000 

00 


Tons. 

10 

126 

3,600 

400 

600 

2.000 

90 

800 


TofM. 
6 

160 
3.  COO 

100 

500 
2,500 

116 
1,000 


Tont. 

10 

8,000 

3.000 

300 

400 

2,000 

100 

800 

80 


K6. 
^      IMPROVEMENT  OP  LOTVER  MACHODOC  CREEK,  VIRGINIA. 
WORK  DONE  DUBma  THE  FISOAL  YEAR  ENDED  JUNE  30,  1899. 

No  work  of  improvement  was  done  during  the  fiscal  year  ending  Jane 
30, 1899.    An  examination  of  the  channel  was  made  in  May,  1899. 

An  appropriation  of  $1,500  for  continuing  the  improvement  was  mad^ 
in  the  act  of  March  3, 1899.  The  fiinds  will  be  applied  to  dredging  in 
the  channel  and  deepening  the  uncompleted  part  to  9  feet.  The  work 
was  advertised  for  contract  June  28, 1899. 

The  dredged  channel  is  now  150  feet  wide,  the  least  depth  outside  of 
the  above-named  widths  (85  to  110  feet)  being  6  feet. 
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The  snm  of  $2,100  can  be  profitably  expended  during  the  fiscal  year 
ending  Jane  30, 1901,  in  continnanoe  of  dredging. 

The  work  in  in  the  oolleotion  district  of  TappahAnnook,  whieh  iB  the  nearest  port 
of  entry.    The  nearest  light-hoase  is  at  Blaolastone  Island. 

Money  atatemenU 

Joly  ly  1898y  balance  nnezpended $83.90 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1899. ..      1, 600. 00 

1,593.30 
June  80, 1899,  amoant  expended  daring  fiscal  year 66.43 

July  ly  1890, balance  nnezpended 1,526.87 

Amonnt  reetimated)  reqaired  for  completion  of  existing  project 2, 100. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  encung  J  une  30, 1901 .      2, 100. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aeta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897. 


The  following  appropriations  have  been  made: 

July  13, 1892 $3,000 

August  18, 1894 3,000 

June  3, 1896 1,500 

March  8, 1899 1,600 

Total 9,000 


COMMERCIAL  STATISTICS. 


Bepeated  efforts  have  been  made  to  obtain  commercial  statistics  pertaining  to  this 
work,  but  without  success. 


K7. 

IMPROYEMENT  OP  RAPPAHANNOCK  RIVEB,  VIRGINIA. 

WORK  OP  THE  PISOAL  YEAR  ENDING  JUNE  30,  1899. 

Under  date  of  Jnly  7, 1898,  proposals  were  invited  by  public  adver- 
tisement for  dredging  and  rock  excavation  at  and  near  Fredericksburg 
Bar,  Bappahannock  Biver,  the  work  to  be  done  under  the  same  con- 
tract with  the  dredging  proposed  at  Urbana  Creek,  Ya.  Proposals 
were  opened  August  6, 1898,  and  an  abstract  of  proposals  received  is 
appended  to  this  report.  The  lowest  bidders  were  M.  A.  Dugan  and 
A.  M.  Glegg,  of  Washington,  D.  G.  A  contract  with  them  was  entered 
into  August  26, 1898;  the  contract  was  approved  September  17, 1898. 
Dredging  operations  were  commenced  in  the  channel  just  below  the 
steamboat  wharf  at  Fredericksburg  Bar  on  September  22,  1898. 
Operations  were  delayed  by  the  sinking  of  one  of  the  contractors' 
scows  in  the  channel  and  by  a  severe  freshet  which  occurred  October 
19  to  24,  reaching  a  height  of  12  feet  above  low  tide.  The  rock  exca- 
vation was  commenced  October  27.  During  November,  1898,  some 
progress  was  made  with  the  dredging,  but  the  rock  excavation  pro- 
ceeded slowly.  The  rock  appeared  to  be  an  indurated  marl  which, 
after  blasting,  softened  and  became  sticky  on  exposure  to  water,  mak- 
SN0  99 90 
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ing  it  very  difficult  to  dredge  aud  deposit.  The  limit  of  dredging 
operations  under  the  contract  (10,000  cubic  yards)  was  reached  Decem- 
ber 3,  but  the  work  of  depositing  the  dredged  material  behind  the 
dikes  continued  until  January  14,  1899.  Another  freshet  occurred 
December  5  to  8,  which  washed  out  a  large  amount  of  material  from 
behind  the  dike  where  it  was  being  deposited  and  greatly  delayed 
operations^  On  January  7,  1899,  a  third  freshet  occurred,  which  also 
washed  out  considerable  dredged  material  irom  behind  the  dike,  which 
for  want  of  funds  had  not  been  closed  at  the  lower  end. 

Nearly  the  whole  of  the  month  of  February,  1899,  was  lost  by  reason 
of  freshets  and  ice.  On  February  9  the  river  froze  over,  and  on  the 
20th  of  that  month  an  ice  gorge  which  had  formed  gave  way,  carry- 
ing with  it  some  of  the  contractors'  plant  and  damaging  the  dikes  to 
some  extent  as  the  ice  passed  over  them.  As  soon  as  the  river  reached 
its  normal  condition  work  was  resumed  and  the  rock  excavation  com- 
pleted March  31, 1899.  The  amount  of  rock  removed  was  1,339.9  cubic 
yards.  The  work  accomplished  has  greatly  facilitated  the  passage  of 
steamers  around  the  turn  at  the  lower  end  of  Fredericksburg  Reach. 

An  appropriation  of  $15,000  was  made  by  the  act  of  March  3, 1899, 
for  continuing  the  improvement,  and  a  project  for  work  under  this 
appropriation  was  submitted  to  the  Chief  of  Engineers  March  23  and 
approved  March  27,  1899.  It  was  proposed  to  apply  the  ftinds  to 
dredging  at  Fredericksburg  and  Pollock  bars  and  to  the  construction 
and  repair  of  dikes  at  Fredericksburg  Bar.  The  construction  of  dike 
at  Fredericksburg  Bar  by  hired  labor  and  the  use  of  the  United  States 
plant  (combined  snag  and  pile  driver  boat)  was  commenced  June  24, 
1899,  and  at  the  close  of  the  fiscal  year  was  still  in  progress.  As  the 
boat  was  proceeding  up  the  river  it  removed  from  the  channel  six  snags 
which  obstructed  navigation. 

There  has  been  considerable  decay  of  the  dikes,  which  were  built  to 
heights  of  about  6  feet  above  low  tide,  particularly  in  the  one  immedi- 
ately below  the  steamboat  wharf  at  Fredericksburg  and  the  one  between 
the  lower  end  of  the  Fredericksburg  wharves  and  Hazel  Run.  It  is 
estimated  that  the  cost  of  and  maintaining  these  dikes  during  the  fiscal 
year  ending  June  30, 1901,  will  be  $2,500.  The  necessity  for  an  annual 
appropriation  of  $7,500  to  remove  deposits  of  sand  formed  after 
freshets  in  the  river  at  and  immediately  below  Fredericksburg  has 
been  noted  in  the  Annual  Reports  for  a  number  of  years  past. 

The  work  is  in  the  ooUection  district  of  TappahaDnock,  which  is  the  nearest  port 
of  entry.    The  nearest  light-honse  is  that  at  Blackistone  Island. 

Money  statement. 

Jnlj  1, 189S)  balance  nnexnended $9,889.82 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1899. ..    15, 000. 00 

^  24,889.62 

Jnne  dO,  1899,  amount  expended  during  fiscal  year 8,742. 12 

July  1, 1899,  balance  unexpended 16,147.50 

July  1,  1899, outstanding  liabilities 1,258.00 

July  1, 1899,  balance  available 14,889.60 

Amount  (estimated)  required  for  completion  of  existing  project 114,000.00 

Amount  that  can  be  pro  Htably  expended  in  fiscal  year  ending  June  30, 1901: 

For  works  of  improvement $15,000.00 

For  maintenance  of  improvement 10,000.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


25,000.00 
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AppropriaHom, 
The  fbllowiog  appropriations  have  been  made: 


March  3, 1871 $15,000 

June  10. 1872 15,000 

March  8, 1878 15,000 

Jnne28,  1874 7,000 

March  3, 1876 5,000 

AngUBt  14, 1876 10,000 

AngustlS,  ll<78 13.500 

March  3, 1879 10,000 

Jnnel4,  1880 25,000 

March  3. 1881 15,000 

Aaga0t2, 1882 17,000 


July  5. 1884 $20,000 

Augu»t5, 1886 20,000 

Aufcust  11, 1888  ($15,000,  of  which 

$3,000  was  for  Urbana) 12, 000 

September  19, 1890 15.000 

July  13, 1892 20,000 

August  18,  1894 10,000 

June3, 1896 8,000 

March  3, 1899 15,000 

Total 267,500 


Ahtiraet  of  propoBoU  for  dredging  and  roek  exeavation  in  Raj^hannoeik  RivoTf  Virginia, 
and  dredging  in  Urhafia  Croek,  Virginia,  ( 


Engineers,  August  6, 1898, 


,  opened  by  Lieut  Col,  Chae,  J,  Allen,  Corps  of 


Name  md  addreM  of  bidder. 

Bappahaonock  Biver,  Vlr- 
ginia. 

Urbana 

Greek. 

Yirglniii. 

No. 

Dredging. 

SookexoaTa* 
Uon. 

Amonat 

Dredging. 

TotaL 

Per 
onblo 
yard. 

10,000 
cubic 
yards. 

Per 
onbic 
yard. 

1,080 
onbto 
yarda. 

Per 

enbio 
yard. 

10.000 
onbio 
yards. 

1 

a 
s 

A.  M.  Ctogg  sod  H.  A  Dngan, 
WMhington^D.C. 

John  HUlOT,  Waahington.  D.  C 

Chas.W.JohstomLewe«.DeI 

Cents. 
29.76 

27 
29 

12.975 

2,700 
2.900 

$3.00 

4.90 
0.45 

14.  WO 

8,134 
10.707 

$7,965 

10,834 
13,007 

Cents. 
18 

19 

n,800 
1,900 

10.765 
12.724 

Name  and  addreaa  of  bidder. 

Cknnmenoe. 

Complete. 

Monthly  work. 

Now 

Dredging. 

Brock  ezoa* 
ration. 

1 

A.  H.  Cleinc  and  If.  A.  Dngan. 

Washin^n,  D.  C. 
John  Mill^,  Washington,  D.  C 

Sept. 
da 

15,1898. 
....... 

May  1.1899... 
.   Deo.  1  SIMM    . 

Yards. 
10,000 

in  nnn 

Yards, 

200 

AAA 

8 

Chaa.  \V.  Johnatun.  Lewea,  Del 

dfl 

.   Apr. 

15.1899 

8,000 

850 

GONTBAOT  IK  FOROS. 


A.  M.  Clegg  and  M.  A.  Duffan,  dredging  and  rock  excayation ;  dated  August  26, 
1898;  approved  September  17,  1898;  date  of  commencement,  September  &,  1898; 
completed,  March  81, 1899. 


COHMKBCIAL  STATISTICS. 


Tonnage  for—  Tons. 

im 83,600 

1890 83,880 

1892 »126,333 

1893 »141,750 

1894 ^44,070 


Tonnage  for—  Tons. 

1^6 »151,466 

1896 »161,196 

1897 »158,1(I8 

1898 '166,586 


A  Fnmithed  by  Mr.  William  D.  Soott»  Fredericksburg,  Ya. 
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ArrivaU  amd  dtpmrimrm  9j  vm9$l$,  1998, 

St6«iiY«MelB: 

Drawing  10  feet  or  mora 880 

Drawing  lees  than  10  feet 9S 

Sailing  ▼eesels: 

DniwinglOfeetormore 485 

Drawing  leea  than  10  feet 140 

Barges,  flatboats,  eto 228 

The  principal  artiolee  of  commeroe  are  grain,  OTstert,  fertUiaen,  oatHe,  fitfm 
prodaoot  and  general  merchandiae. 

No  new  lines  of  transportation  were  established  in  1898.  It  is  reported  that  the 
work  done  on  this  improvement  lias  greatly  redaoed  freight  ratee^  both  by  rail  and 
water. 


K  8. 

IMPROVEMENT  OF  URBANA  CREEK,  VIRGINIA. 
WORK  OF  THE  FISCAL  YEAR  ENDING  JTTNB  30,  1899. 

Under  date  of  July  7,  1898,  proposals  were  invited  by  public  adver- 
tisement  for  dredging  at  Urbana  Greek,  Virginia,  the  work  to  be  done 
ander  the  same  contract  as  that  for  the  dredging  and  rock  excavation 
at  and  near  Fredericksborg  Bar,  Bappahannock  Biver,  Virginia.  Pro- 
posals were  opened  Augnst  6, 1898,  an  abstract  of  which  is  appended  to 
the  report  on  Bappahannock  Biver.  The  contract  was  awarded  to  M.  A. 
Dugan  and  A.  M.  Glegg,  of  Washington,  D.  C,  and  was  entered  iuto 
Angnst  26,  1898.  The  entire  contract  work  to  be  completed  on  or 
before  May  1, 1899.  The  dredging  and  rock  excavation  at  and  near 
Fredericksburg  were  done  first,  and  the  contractors'  plant  then  towed 
to  Urbana,  where  it  arrived  April  4, 1899.  Extended  repairs  were 
needed  to  the  plant,  however^and  dredging  operations  were  not  com- 
menced until  April  13, 1899.  The  work  proceeded  slowly,  owing  to  the 
defective  coudition  of  the  dredging  plant,  necessitating  frequent  repairs. 
There  was  some  delay  from  bad  weather.  The  time  for  completing  the 
contract  was  extended  to  June  30,  1899.  The  channel  through  the 
outer  bar  was  widened  and  deepened  so  as  to  facilitate  the  navigation 
of  vessels  and  steamers.  Dredging  operations  were  continued  until 
June  19, 1899,  when  the  limit  of  dredging  under  the  contract  (10,000 
cubic  yards)  was  reached  and  the  work  was  closed,  the  outer  cnannel 
having  been  completed. 

The  sum  of  $10,000  can  be  profitably  exi>ended  during  the  fiscal  year 
ending  June  30, 1901. 

Urbana  is  a  port  of  entry  in  the  ooUeotion  diatriot  of  Tappahannook.  The  nearest 
light-honse  is  that  at  Bowler  Rook. 

Money  statement. 

Joly  1, 1898y  balance  nnezpended $2,940.08 

Amount  appropriated  by  river  and  harbor  aot  approved  March  8, 1899 ...      8, 000. 00 

5,940.66 
June  80, 1899,  amount  expended  during  flsoal  year 2, 406.48 

July  1, 1899,  balance  unexpended 8,684.88 

July  1,1899,  outstanding  Uabilitiee 81.00 

July  1, 1899,  balance  available 8,608.23 

Amount  (estimated)  required  for  completion  of  existing  project 86, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uneSO,  1901 .    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1887. 
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Jppropriatiom. 

The  following  appropriations  have  been  made: 

September  19, 1890 $3,000 

Jnly  13,1892 3,000 

Angnst  18, 1894 8,000 


March  3, 1879 $5,000 

Jnnol4.1880 2,600 

MaTohd,1881 4,000 

Angnrt2,1882 4,000 

▲ngost  11, 1888  (inolnded  in  an  ap- 
propriation of  $15, 000  for  Rap- 

pahannoolL  BiTor) 8,000 


Jnne8,1896 i 3,000 

Maroh8,1899 3,000 

Total 83,500 


OOHTBACT  nr  VOBOB. 


A.M.  Clegg  and  M.  A.  Dngan, dredging;  dated  Angnst  26, 1898;  approved  Septem- 
ber 17, 1898;  date  of  commenoement,  September  15«  1S98;  completed  June  19,  l£to. 


OOMMKRCIAL  8TATI0T1O8.> 


Calsndar  yens- 


Beported 
by  Mr.  F.  A. 

Reported 
by  Mr.  J.  D, 

BrUtow. 

Gressitt. 

Tont. 

Tofw. 

19,500 
20,095 

22,100 
17.126 

65.886 

01,290 

82.896 

88,806 

66,580 

92,820 

187.485 

188.926 

163,875 

181.500 

1881 
18B2 
1898 
1804 
1806 
1896 
1807 


1  Commeroial  statittlM  reoeived  for  1898  are  not  in  a  form  to  be  need. 

The  principal  articles  of  commerce  are  oysters,  tobacco,  railroad  ties,  coal,  grain, 
and  Inmber. 

JrHroZf  and  departwrei  of  vesseU,  1898, 


Deaorlptioii. 

Brittow. 

Greeaitt. 

Stoamen  drawing— 

10  feet  or  more  .................................................... ...a.. 

480 
960 

240 
2,500 

500 

LmHthan    lOfW^trr           ..,,..  r.. r  t  ,....,.  r,,,, T-- 

1,000 

8all  Teaaele  drawing— 

10  feet  or  more 

200 

Ijflea  then  10  feet                              a     . 

2.100 

Benrea.  flatboate.etc 

20 

Total......  ...*«....• 

4,180 

8,820 

A  daily  mail  steamer  line,  mnning  from  Carters  Creek  or  Irrin^n  to  Urbana,  was 
established  daring  1896.  It  is  reported  that  the  work  done  on  this  improvement  has 
greatly  rednced  freight  rates  ana  permitted  the  nse  of  larger  yessels. 


Kg. 

IMPBOYEMENT  OF  HABBOB  AT  MILFORD  HAVEN,  YIBGINIA. 

GENBBAIi  DBSCBIPTION. 

Milford  Haven  is  a  tidal  estnary  of  Chesapeake  Bay,  sitaated  on  its 
westerly  shore,  near  Oherry  Point,  at  the  month  of  Piankatank  River, 
and  about  35  miles  north  of  Old  Point  Comfort.  The  haven  is  abont  4 
miles  long  and  from  one-half  mile  to  1  mile  wide.    Its  general  direction 
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is  northwest  and  southeast.  The  depth  in  the  channel  ranges  firom  6} 
to  15  feet,  but  is  generally  7  feet  or  more.  The  haven  has  two  entrances, 
one  at  the  northwest  end,  at  Hills  Bay,  an  arm  of  Piankatank  Kiver, 
aboat  2  miles  from  Oherry  Point,  and  another  at  the  southeast  end,  on 
Chesapeake  Bay,  about  5  miles  below  Cherry  Point,  thus  separating 
from  the  main  shore  a  considerable  body  of  land  known  as  Owynns 
Island.  Both  entrances  are  obstructed  by  bars.  The  southeast  entrance 
is  exposed,  and  as  the  bar  has  a  ruliug  depth  of  but  5  feet  is  but  seldom 
used.  The  northwest  entrance,  from  Piankatank  River,  is  the  one  gen- 
erally used  by  vessels  and  steamers  entering  the  haven.  There  are 
three  wharves  on  Milford  Haven,  and  it  has  a  large  trade  in  fish,  oysters, 
and  farm  products,  which  are  transported  chiefly  by  steamers  running 
to  Baltimore,  Md.    The  haven  is  largely  used  as  a  harbor  of  refuge. 

SURVEY. 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of 
August  18, 1894,  a  survey  of  the  bar  at  the  northwest  entrance  was 
made  September  12  to  22, 1894,  and  the  report  of  the  survey  was  pub- 
lished in  Ex.  Doc.  No*  299,  House  of  Bepresentatives,  Fifty-third  Con- 
gress, third  session.  Hills  Bay,  on  the  Piankatank  Biver,  has  a  depth 
of  20  feet,  gradually  diminishing  at  its  head  to  14  feet  and  then  to  12 
feet.  The  channel  into  Milford  Haven  turns  sharply  from  a  southerly 
to  an  easterly  course  around  a  shoal  which  projects  from  the  Owynns 
Island  shore,  and  in  a  distance  of  250  feet  the  depth  shoaled  in  1894 
from  12  feet  to  8  feet  at  the  crest  of  the  bar.  About  100  feet  beyond 
the  crest  a  depth  of  10  feet  was  found.  Thence  to  Narrows  Point,  at  the 
entrance,  the  channel  was  from  150  to  200  feet  wide  and  from  10  to  15 
feet  deep,  increasing  to  a  maximum  of  20  feet  off  Narrows  Point. 

The  improve^ient  proposed  was  the  dredging  of  a  channel  10  feet 
deep,  with  a  minimum  width  of  200  feet,  at  an  estimated  cost  of  (12,500. 

APPROVED  PROJEOT. 

In  the  river  and  harbor  act  of  March  3,  1899,  Congress  made  an 
appropriation  for  the  improvement,  as  follows: 

Improvine  b  arbor  at  Milford  Hayen,  Virginia :  Completing  improyement  in  accord- 
ance with  tne  project  printed  in  Honse  Docament  number  two  nnndred  and  ninety- 
nine.  Fifty-third  Coogrese,  third  session,  twelve  thousand  five  hundred  doUaiB. 

The  approved  project  therefore  provides  for  a  channel  10  feet  deep 
and  200  or  more  feet  in  width  dredged  through  the  bar  at  the  entrance 
to  the  haven. 

OPERATIONS  OF  THE  FISOAL  YEAR  ENDINa  JX7NE  30,  1899. 

An  examination  of  the  bar  was  made  June  15  to  19, 1899,  in  order  to 
ascertain  whether  any  changes  had  taken  place  since  the  survey  of 
1894.  It  was  found  that  while  the  general  configuration  of  the  bar 
remained  the  same  the  shoal  point  had  built  out  more  into  the  channel, 
while  the  ruling  depth  had  increased  to  9.8  feet.  Specifications  for  the 
dredging  were  prepared  and  proposals  for  dredging  will  be  invited  by 
public  advertisement  in  July. 

The  maximum  draft  that  can  now  be  carried  over  the  bar  at  low  tide 
is  9.8  feet 

APPROPRIATIONS. 

The  following  appropriation  has  been  made: 
March  3, 1899 $12,509 
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No  further  appropriations  are  required  for  this  project. 

Note. — ^Tbe  steamboats  find  some  difficulty  at  a  bar  which  has 
formed  inside  of  Milford  Haven  since  the  survey  of  1894  was  made, 
but  it  does  not  fall  within  the  limits  of  the  project  as  described  in  the 
act  of  March  3, 1899,  and  further  action  looking  to  a  survey  and  esti- 
mate for  its  removal  would  undoubtedly  have  to  await  action  of  Con- 
gress. 

Money  statement. 

Aroonnt  appropriated  by  river  and  harbor  act  approved  March  S,  1899.. .  $12, 500. 00 
June  30, 1899,  amount  expendeil  daring  fiscal  year 8.00 

July  1, 1899,  balance  unexpended 12,492.00 

Julyl,  1899,  outstanding  liabilities 67.00 

July  1,1899,  balance  ayailable 12,425.00 


K  zo. 

IMPROVEMENT  OF  YOEK  RIVER,  VIRGINIA. 

WORK  OF  THE  FISCAL  YEAR  ENDING  JUNE  30,  1899. 

The  operations  for  the  fiscal  year  ended  Jnne  30, 1899,  consisted  in 
constrnction  of  dike  at  West  Point  Bar  for  maintenance  of  the  cbannel 
at  that  point.  A  contract  for  building  2,700  linear  feet  (more  or  less) 
of  dike  was  made  August  31, 1898,  with  Justin  McCarthy,  of  Norfolk, 
Va.  The  contract  was  approved  September  19.  Work  under  it  was 
to  be  completed  on  or  before  February  1, 1899.  The  contractor  did  not 
commence  the  construction  work  until  October  12, 1898.  The  work  [iro- 
ceeded  slowly,  however,  and  under  date  of  Januai^  24, 1899,  and  in  con- 
sequence of  his  representations  as  to  the  cause  of  his  delay,  the  time  for 
completion  of  the  contract  was  extended  to- April  1, 1899.  He  aban- 
doned the  contract,  however,  on  the  23d  of  January,  1899.  In  fact,  he 
could  not  be  found,  and  it  was  stated  that  he  had  left  the  country.  The 
amount  of  completed  dike  work  left  by  him  was  667.5{5  linear  feet,  for 
496  feet  of  which  he  had  been  paid,  less  10  per  cent  retained  Irom  pay- 
ments. The  contract  with  Mr.  McCarthy  was  declared  annulled  Feb- 
ruary 6, 1899,  and  the  work  was  taken  up  at  the  contract  price  by  his 
surety,  the  American  Bonding  and  Trust  Company  of  Baltimore  city. 
This  company  completed  the  work  on  June  5, 1899. 

The  total  amount  expended  to  include  June  30, 1898,  was  $212,084.62. 
The  amount  expended  during  the  fiscal  year  ended  June  30, 1899,  was 
$11,894.08. 

Congress,  by  act  approved  March  3, 1899,  appropriated  the  sum  of 
$10,000  for  continuing  the  improvement. 

Owing  to  the  falling  off  in  the  commerce  of  York  Kiver,  due  to  the 
establishment  at  Norfolk,  Va.,  of  a  new  shipping  terminal,  as  reported, 
of  the  deep-draft  ocean  going  steamers,  the  necessity  for  immediate 
iiirther  work  on  the  improvement  appeared  to  be  limited  to  mainte- 
nance of  the  existing  navigable  channels  to  the  extent  of  existing 
demands.  It  was  accordingly  recommended  that  the  a!>propriation  be 
held  in  reserve  until  the  opening  of  the  next  working  season  (season 
of  1900),  with  a  view  to  such  action  at  that  time  as  the  conditions  ot 
trade  and  navigation  or  of  the  dredged  channel  may  render  advisable, 
which  recommendation  was  approved  by  the  Chief  of  Engineers. 
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Under  the  oircamstaDces  of  the  case,  no  estimate  is  stated  herein  of 
funds  required  for  the  fiscal  year  ending  June  30, 1901. 

Money  statement. 

July  1, 1898,  balance  unexpended $17,665.38 

Amount  appropriated  by  riyer  and  harbor  act  approved  March  S,  1899. . .     10, 000. 00 

27,665.38 
June  90, 1899,  amount  expended  during  fiscal  year 11, 894. 08 

July  1, 1899,  balance  unexpended 15, 771. 30 

July  1,  1899,  outatanding  liabilities 884.00 

July  1,1899,  balance  available 14,887.90 

{Amount  (estimated)  required  for  completion  of  existing  project 68, 060.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AfpropriaHan»» 
The  following  appropriations  have  been  made; 


June  14. 1880 $10,000 

March  9, 1881 25,000 

August  2, 1882 25,000 

July  5, 1884 20,000 

August  5, 1886 18,750 

August  11, 1888 90.000 

September  19, 1890 30,000 

These  appropriations  have  been  applied  to  work  under  the  original  project  of  1880, 
the  amended  project  of  1884,  and  the  further  amended  project  of  1887. 


July  18, 1892 $35,000 

August  18, 1894 20,000 

June  9,  1896 16,000 

March9,1899 10,000 

Total 299,750 


Abstract  of  propotaU  for  cwMtructum  of  dike  in  Torh  Biver,  Fir^nta,  opened  hjf  Lieut. 
Col,  Charles  J.  Allen,  Corps  of  Engineers,  August  6, 1898. 


Ko. 


Kame  «od  address  of  bidder. 


Prices 

per 
liorsr 
foot. 


2,700 
linear 
feet. 


Justin  McCarthy,  Norfolk,  V» 

W.  B.  Bradley.  Manchester,  Va 

Degtion-McLean  ConBtruction  Co..  New  York  City 

Be^jamiu  F.  Sweeten  and  Frank  B.  Sweeten,  Camden,  K.  J. 

SaDfonl  &  Brooks  Co.,  Baltimore,  Md 

A.  MClegg,  Washington,  D.C 


$5.85 
5.00 
6.50 
0.54 
0.78 
8.28 


$15,705 
10,200 
17,650 
17,658 
18,171 
22,856 


aB.  F.  Sweeten  8l  Son. 


OONTRAOT  IN  FORCB. 


Justin  McCarthy,  constructing  dike,  dated  August  91, 1898,  approved  September 
19,  1898,  to  be  commenced  September  1^  1898;  to  be  completed  Februaiy  1,  1899; 
extended  to  AprU  1, 1899. 
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OOMMXBGIAI.  STATISTICS. 

ITorniBhed  by  Mr.  B.  T.  Lam1>,  West  Point,  Ya.] 

B^eiptt  and  BhipmenU, 


Class  of  goods. 

1891. 

1892. 

1898. 

1894. 

Comk 

Tont. 

10,060 

89,227 

5,641 

8,220 

48,897 

7,848 

12,400 

70,090 

14,140 

176 

45,900 

5Vm«. 
10,496 
68,742 
8,600 

6.061 
2,780 
191,462 
6.000 
8,500 
8.495 

Ton*. 

10.428 

67,485 

4,000 

100 

46,038 

7,875 

8,200 
188.054 

6,500 
10,000 

9.220 

20,000 

Cotton 

72.285 

V^Mrm  prodnoo. > 

6.000 
150 

<*r««nT  -. . T  T..„T  .T... 

3SS^:.::;;:::::::::;:;:::;:;;;::::::::;.:::::::;;;::;::;::;: 

41.227 

LimlMir 

8.176 

Ojsmrs .........r.... 

2,500 

Q^nK^nd  monshuidise 

206,706 

1,600 

12,116 

IteilrHMi  tiM 

Tobaoeo 

Wood 

10,000 

Ve$$€l$  turMng  and  deparUng. 


1891. 


1892. 


1898. 


1894. 


I  drmwing  10  feet  or  more. . 
Btesmere  drawing  less  than  10  feet 
Vessels  drawing  10  feet  or  more  . . . 
Teasels  drawing  less  than  10  feet.. 
Barges,  flatboats,  eto 


727 
104 
178 
824 
191 


724 
208 

96 
190 

18 


792 
811 

90 
204 

21 


758 
810 

95 
200 

10 


Bepeated  efforts  were  made  to  obtain  commeroial  statistics  for  years  sal>seqaent 
to  1^4,  bnt  they  oould  not  be  procured. 


K  zz. 

IMPROVEMENT  OP  MATTAPONI  RIVER,  VIRGINIA. 

The  Mattaponi  and  Pamnnkey  rivers  unite  at  Westpoint,  Ya.,  to  form 
tbe  York  Biver.  The  Mattaponi  is  navigable  for  small  steamers  and 
vessels  from  its  month,  at  Westpoint,  to  Aylett,  a  distance  of  38.8  miles, 
and  can  be  made  navigable  for  small  barges  for  16  miles  above  Aylett, 
to  Monday  Bridge.  The  obstructions  to  5.5-foot  navigation  below  Aylett 
are  as  follows: 


Designation. 

Dlatanoe 
above 
West- 
point,  Va. 

Length 
oflmr. 

Ruling 
depth  at 
low  tide. 

T.Itia  TrcM  Rftr 

MUM, 
31.4 
82.0 
83.9 
35.1 
85.0 
86.4 
87.8 

Feet. 
2,100 
4,500 

«  8,600 

1,000 

1,000 

1,900 

950 

Ft€L 
3  8 

LAtAa4  Pm - - », .r,,..  ,,--,-,--.»,,- 

3 

Bobinson  Bar 

2.8 

PreAQUA Iiilft  Bar 

8  2 

Sale  Bar 

8.1 

Walker  Bar 

2.4 

JTonea  Bar 

3.1 
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Above  Aylett  there  are  nnmeroas  bars,  bnt  no  work  on  them  was  pro- 
posed. The  river  was  also  obstracted  by  snags,  overhanging  trees,  and 
wrecks. 

The  present  project  for  improvement  provides  for  removal  of  snags, 
logs,  leaning  trees,  wrecks,  etc.,  as  far  upstream  as  Guineas  Bridge, 
near  Milford  Station,  on  the  Richmond.  Fredericksburg  and  Potomac 
Eailroad,  and  the  improvement  of  bars  below  Aylett.  The  object  is  to 
afford  a  depth  of  5}  feet,  and  a  channel  width  of  40  feet,  at  low  tide, 
below  Aylett,  and  above  that  point  to  confine  the  improvement  to 
removal  of  snags,  etc 

The  estimated  cost  of  the  project,  as  adopted  in  1892,  is  $72,100. 

Proposals  for  dredging  were  twice  invited  in  1897.  Only  one  bid  was 
received,  which  was  rejected  as  too  high  in  price.  Further  action  was 
then  deferred  until  conditions  should  be  more  favorable. 

OPERATIONS  FOR  FI80AL  YEAR  BNDINa  JUNE  30,  1899. 

No  field  work  was  done  during  the  fiscal  year  ending  June  30, 1899. 
The  snagging  plant  has  been  fitted  up  for  the  season's  work  on  this  and 
other  streams  in  the  vicinity,  and  operations  for  the  removal  of  snags 
and  other  obstructions  will  be  undertaken  early  in  the  next  fiscal  year. 

BENEFIT  TO  OOHMEROE.  AND  NAVIGATION. 

The  work  already  done  upon  this  river  has  been  of  benefit  to  existing 
commerce,  notwithstanding  that  much  of  it  has  had  to  be  done  over 
again,  as  snags  and  other  obstructions  form  in  greater  or  less  degree 
after  every  freshet.  Before  any  work  of  improvement  was  undertaken 
the  trade  was  limited.  There  is  now  one  steamer  plying  between  West- 
point  and  Walkerton  (29  miles).  Above  this  point  a  lighter  draft 
steamer  runs  to  Aylett,  38.8  miles  above  Westpoint  Below  Walker- 
ton  numerous  vessels  load  with  wood,  lumber,  etc.,  for  coast  ports.  The 
total  freight  tonnage  for  1894  was  39,300  tons,  in  this  connection  see 
commercial  statistics  herewith. 

The  sum  of  $3,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1901,  in  continuing  work  under  the  approved  project. 

The  work  is  in  the  collection  district  of  Riohmond|  which  is  the  nearest  port  of 
entry.    The  nearest  light-honse  is  Bell  Rock,  Virginia. 

Money  statement. 

Jnly  1, 1898,  balanoe  unexpended $4,916.06 

July  ly  1899,  balance  unexpended 4,916.06 

i Amount  (estimated)  required  for  completion  of  existing  project 42, 300. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  80, 1901.      3, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyU  act  of  Jnne  4, 1897. 


Aj^opriations. 
The  following  appropriations  have  been  made: 


June  4, 1880 $2,600 

March  3, 1881 3,300 

July  6, 1884 2,500 

August  6, 1886 5,000 

August  11, 1888 3, 000 

September  19, 1890..... 3,000 


July  13, 1892 $4,000 

August  18, 1894 4,000 

June  3,1896 2,500 

Total 29,800 
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COMMBBCIAL  STATISTICS. 

BeoeipU  tind  shipments. 


dlM  of  goods. 

Calendar  year- 

IBM. 

1891.a 

1802.a 

1898.a 

ld94.a 

Coal 

Tont, 

2bfw. 

Tom, 

Tona. 

1,000 

Tmrm  Droducto 

2.400 
1,000 
1,200 
8,120 
6.610 
88,700 

800 
100 
6,200 
17, 820 
5,260 
6,740 

600 

Ondn            

850 

La^b6r 

7,700 
10,400 
6,900 
7,660 

6,500 
16, 570 
5,0U0 
6,620 

6,000 

MerebADdise 

16,000 

Ties 

8,200 

Wood 

12,250 

Total ^..rr........... 

82,660 

62,060 

82,600 

86,420 

89,800 

a  Famished  by  Mr.  B.  T.  Lamb,  Weatpoint,  V*. 
VetseU  arriving  and  departing  during  1894, 


Claaa. 


Tonnage. 


Steam,  drftwing  lesa  than  10  foet 

Sail,  drswing  10  feet  or  more 

Sail,  drawing  leaa  than  10  feet .. 
Bargoa,  flatboata,  etc 

Total 


64.4U0 


Repeated  efforts  were  made  to  obtain  commercial  staiistioa  for  years  sabsequent 
to  1^,  but  they  ooald  not  be  prooared. 


Kl2. 

IMPROVEMENT  OP  PAMUNKEY  RIVER,  VIRGINIA. 
WORK  OF  THE  FISOAL  TSAR  ENDING  JUNE  30,  1899. 

No  field  work  was  done  during  the  fiscal  year  ending  June  30, 1899. 
The  snagging  plant  has  been  fitted  up  for  the  season's  work  on  this  and 
other  streams  in  the  vicinity,  and  operations  for  the  removal  of  snags 
and  other  obstructions  will  be  undertaken  early  in  the  next  fiscal  year. 

The  sum  of  $3,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1901,  in  dredging  and  removal  of  snags,  logs,  and 
wreclu. 

The  work  it  hi  the  ooUection  district  of  Riohmond,  wliich  is  the  nearest  port  of 
entry.    The  nearest  Ugbt-honse  is  BeU  Rook,  Virginia. 

Money  itatemenU 

Jnly  1, 1898,  balance  unexpended $8,647.99 

July  1«  1899,  balance  unexpended *8,647.99 

I  Amount  (estimated)  required  for  oomnletion  of  existing  project 7, 000. 00 
Amonnttnatcanbeprofitably  expended  in  ftscalyear  endmg  JuneSO,  1901.      8, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
harboir  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4,  1897. 
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AppropriaHom* 
The  following  appropriations  have  been  made: 


June  14,1880 $2,500 

March8,1881 2,500 

August  2,1882 2,500 

August  5,1886 5,000 

August  11, 1888... 3,000 

September  19, 1890 8,000 


July  13, 1892 $3,000 

August  18, 1894 2,000 

June3,1896 2,000 

Total 25,600 


OOMMBRCIAL  8TATI8TI08. 

[Furnished  by  Hr.  E.  T.  Lamb,  Westpoint,  Ta.] 

BeoHpU  amd  shiptMnU. 


▲rtlolM. 

1888. 

18M. 

Coal 

Ton*. 

Tont. 
6,000 

Grain 

75 
6,146 
100 
10.000 
16,000 
20,100 

760 

loe      

Gf^noral  nn^rchandiiM r ..r - 

10,000 

IiQinber      ...      •••>  ....        ...  ................................................ 

1,000 

Railroad  tlaa 

16,000 

Wood - 

10,600 

Total                    ...  . 

60,430 

0,360 

Repeated  efforts  were  made  to  obtain  commercial  statistics  for  years  subsequent 
to  1894,  bat  they  could  not  be  procured. 


K  13. 
IMPROVEMENT  OP  JAMES  RIVER,  VIRGINIA. 

The  present  project  for  improvement  of  this  river  is  in  accordance 
with  the  act  of  Congress  of  Jnly  5^  1884,  It  has  in  view  the  obtaining 
a  depth  of  22  feet  at  mean  low  tide  from  the  sea  to  Richmond,  the  chan- 
nel widths  to  be  400  feet  from  the  sea  to  Oity  Point,  300  feet  thence  to 
Drewry  Blufif,  and  200  feet  thence  to  Bichmond.  The  estimated  cost 
of  this  project,  which  was  a  modification  of  the  original  project,  is 
$4,500,000.  The  work /or  accomplishing  this  effect  has  been  excavation 
through  shoals  by  dredges,  removal  of  rock,  and  construction  of  dikes 
and  jetties  to  regulate  the  waterway  in  part.  Solid  rock  excavation 
has  constituted  a  large  item  of  the  work,  and  more  of  the  same  remains 
to  be  done.    It  is  necessarily  costly. 

WORK  OF  THB  FISOAL  YEAR  ENDED  JUNE  30,  1899. 

'So  work  for  channel  improvement  was  done  during  the  year,  some 
small  repairs  to  existing  works  excepted.  The  appropriation  of  June 
3. 1896,  had  been  about  exhausted  by  the  close  of  the  fiscal  year  1898, 
the  balance  available  at  that  date  being  needed  for  maintenance  of 
dikes^  care  of  property,  and  general  contingencies,  until  a  new  appro- 
priation should  be  made. 
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Mr.  William  M.  Jones,  who  had  been  the  zealons  and  efficient  clerk  of 
the  United  States  engiueeft*  office  at  Bichmond  for  many  years,  died 
December  28, 1898,  and  his  place  was  filled  temporarily  by  Mr.  George 
B.  Talcott 

In  Febmary,  1899,  a  freshet  and  heavy  break-up  of  the  ice  in  James 
Biver  occurr^  at  and  in  the  vicinity  of  Richmond,  the  surface  of  the 
water  reaching  an  extreme  elevation  of  26.9  feet  above  mean  low  tide, 
inundating  the  lower  parts  of  the  city.  The  moving  ice  carried  away 
the  United  States  engineer  wharf  mooring  piles,  broke  the  piles  that 
supported  the  tide  gauge  house,  and  carried  the  United  States  tug 
Leslie^  steam  launch  Natj  and  a  scow  several  miles  downstream.  An 
old  lighter,  fitted  up  with  hoisting  machinery,  was  carried  a  number  of 
yards  inland  and  a  soow  beached.  The  boats  carried  down  the  river 
were  all  recovered.  For  the  prompt  recovery  of  some  of  the  plant  we 
are  indebted  to  Mr.  0.  P.  E.  Burgwyn,  assistant  engineer,  and  some  of 
the  citizens  of  Richmond,  who  have  been  thanked  for  the  same  in  let- 
ters from  this  office.  Mr.  Talcott,  who  had  been  acting  as  clerk,  died 
while  endeavoring  to  recover  the  plant.  He  was  an  active  and  efficient 
assistant  and  his  loss  was  keenly  felt.  The  dikes  for  improvement  of 
the  river  sustained  slight  injuries,  which  were  repaired  during  the  past 
spring  by  hired  labor. 

Re^nnaissances  and  examinations  of  river  were  made  at  certain 
points  during  the  spring  in  order  to  obtain  data  bearing  upon  opera- 
tions to  be  undertaken  under  the  appropriation  of  March  3, 1899,  for 
continuing  the  improvement,  and  a  project  for  application  of  that 
appropriation  was  submitted  by  me  under  date  of  June  19, 1899. 

The  amount  expended  under  the  present  project  to  July  1, 1898,  was 
11,752,660.84,  of  which  the  sum  of  (50,130.73  was  expended  during 
the  fiscal  year  ended  June  30, 1898.  Of  the  results  of  the  work  to  that 
date  Mr.  Whitcomb,  then  the  assistant  engineer,  wrote  as  follows: 

The  18  by  100  foot  channel  is  completed  to  within  775  feet  of  Richmond  City  line, 
«nd  from  that  point  to  Hampton  Koads  there  is  a  channel  with  not  less  than  18  feet 
at  mean  low  tide.  Above  that  point  a  oat  25  feet  wide  at  bottom  has  been  made 
throogh  Rocketts  Reef  and  to  within  170  feet  of  the  city  line.  The  old  channel 
throngh  the  reef  is  found  to  have  a  few  points  of  from  14.5  to  15  feet  depth,  or  from 
18  to  18i  feet  at  full  tide.    The  navigable  depth  at  fall  tide  is  abont  18  feet. 

A  saving  of  about  5^  miles  of  difficult  navigation  was  effected 
several  years  ago  by  the  opening  of  Dutch  Gap  Cutoff. 

The  amount  expended  during  the  past  fiscal  year  was  $16,691.85. 

The  channel  has  not  deteriorated  since  the  annual  report  for  1898 
was  submitted.  The  value  of  the  improvement  effected,  the  need  of 
farther  improvement,  and  the  relation  of  the  same  to  the  commerce  of 
the  riVer  may  be  appreciated  from  the  statistics  appended  to  this 
report. 

The  sum  of  $400,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1901,  in  furtherance  of  the  approved  project  for 
Improvement  of  this  valuable  and  important  natural  highway  for 
commerce. 

For  an  account  of  the  improvement  and  of  work  pertaining  thereto, 
reference  is  made  to  my  last  annual  report  and  the  appended  very 
complete  report  of  Mr.  H.  D.  Whitcomb,  assistant  engineer,  who 
resigned  August  10, 1898,  after  many  years  of  honorable  professional 
service  in  connection  with  the  improvement. 

The  post  of  assistant  engineer  in  local  charge  was  filled  March  20 
last  by  Mr.  S.  H.  Yonge,  a  civil  engineer  of  experience.  His  report 
of  operations  since  that  date  is  herewith. 
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Money  statement 

Jnly  1, 1898,  balance  nnexpended $19,839.16 

Amount  appropriated  by  riv^er  and  harbor  act  approved  March  3, 1899 .      150, 000. 00 

169,839.16 
16,691.85 


Jane  30, 1899,  amonnt  expended  during  fiscal  year 

Jaly  1, 1899,  balance  nnexpended 153, 147.31 

July  1,1899,  ontstanding  liabilities 670.00 

July  1, 1899,  balance  available 152,477.31 

Amonnt  (estimated)  required  for  completion  of  existing  project 8, 317, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1901 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriationa. 
The  following  appropriations  have  been  made  for  this  work : 


July  11. 1870 $50,000 


March  3, 1871 
June  8, 1872... 
March  8, 1873.. 
June  23, 1874.. 
March  3, 1875.. 
August  14, 1876 
June  18, 1878.. 
March  3, 1879.. 
June  14, 1880.. 
March  3, 1881.. 


50,000 
60,000 
76,000 
50,000 
50,000 
60,000 
70,000 
76,000 
75,000 
60,000 


August  2, 1882 $75,000 

Ju&5,1884 75,000 

August  5, 1886 112,500 

August  11, 1888 225,000 

September  19, 1890 200,000 

July  13, 1892 200,000 

August  18, 1894 100,000 

June  3, 1896 120,000 

March  3, 1899 150,000 

Total 1,922,500 


COXMRRCIAL  STATISTIGS. 

Beccipfs  and  $hipment$,  in  Urns,  hy  water  during  ths  oalendar  year  1898, 


Artlcle«. 

Port  of  Richmond,  Va. 

Points  on  James  River  other 
than  Riobmond,  Va. 

ToUl 

Beceiptfl. 

Ship- 
ments. 

Amonnt 

Receipts. 

Ship, 
ments. 

Amonnt. 

tonnage. 

Anphalt  blocks,  bricks,  etc. .. 
Coal 

TmiM. 
1.108 
87,944 

60 
14 

Tom. 
1,253 
87,968 

Toru. 

Ton*. 

12,000 

100 

15 

4.166 

Ton: 
12,000 

4,425 

6.580 

2.153 

8,275 

29 

175 

178 

1,895 

105, 169 

TonM. 
13.253 

2,723 

40, 781 

Cotton 

15 

"VBTva  prodnce - 

28 

46,385 

624 

65,276 

28 

47.794 

624 

78,810 

269 

6,680 

407 

8,060 

4.453 

Fertiliasen    

1,409 

63.374 

Grain 

1,746 

216 

29 

2,777 

Oeneral  merohandiHO 

17.034 

75,585 

HorfHM  and  cattle 

29 

Ice 

4,780 
2,493 
6,756 
80,801 
127 
1.600 

2,236 

4,780 
6,637 
6,781 

80,880 

127 

1,600 

1,461 

36,066 
2,236 
2,709 

16.206 
797 

176 

147 

1.395 

13 

4,055 

Iron 

4,0U 
26 
79 

81 

6,715 

liime.  cement,  etc 

7,176 

Lmnber 

105, 146 

l36,o:i» 

Holaases 

127 

Oil 

1,600 

OystePB  and  flnh 

"*85,*008' 

I 

2,799 

10,206 

11 

251 
10,495 

262 
10,495 

1,723 

lUilnwd  ties 

46.561 

Salt.  .       .              

2,23il 

Btaves 

2.790 

Tobacco.... 

•    2 

7 
66,509 

9 
56,669 

16,214 

"VTood      

79T 

57,866 

Total  receipts  and  ship- 
meDts  ................ 

191,658 

76,678 

268,236 

13,772 

190.770 

204,542 

472.778 
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Arrival  and  departure  ofveeeeU  during  ike  calendar  year  1898, 


• 

GlaM. 

Port  of  RiohBumd, 
Va. 

Xnmber. 

Tonnace. 

Stoam.  drawine  5  to  16  feet 

1,049 
604 
866 

930,807 

Sail,  drawiog  fto  17  feet 

268,039 

Barges, etc .....--                       

83.062 

s. 

Total 

2,079 

1.282.798 

RetnrDs  for  points  on  James  River  below  Riohmond,  Ya.,  were  too  incomplete  fat 
report. 


report  of  mr.  8amusl  h.  tonob,  assibtalfft  snoikbbb. 

United  States  Enoinebr  OfficBi 

905i  East  Main  Street, 
Biohmondy  Va,,  July  S,  1899, 
Colonel:  I  have  the  honor  to  submit  my  report  pertaining  to  improving  James 
BiveryVirginia,  for  the  part  of  the  fiscal  year  ending  June  30, 1899,  beginning  Mardi 


In  accordance  with  yoor  instmctions  I  proceeded  on  the  latter  date  from  Wash- 
ington, D.  C;  to  Richmond,  Va.,  and  took  local  charge  of  the  Richmond  office  and  of 
the  improvement  of  James  River  being  carried  on  under  your  direction. 

The  operations  conducted  since  my  arrival  at  Richmond  consisted  principally  of 
making  preparations  for  continuing  the  improvement  under  act  of  Congress  approved 
March  3. 1899,  by  preparing  a  project,  examining  the  plant,  and  making  estimates  of 
cost  of  Its  repair. 

Other  duties  performed  under  this  office  during  the  period  mentioned  comprised 
making  estimates  of  the  extent  and  cost  of  dred^g  necessary  to  give  channels  of 
18  feet  and  22  feet  at  mean  low  tide  through  Harrisons  Bar  and  the  shoals  at  Coggins 
Point,  Dancing  Point,  Goose  Hill  Flats,  and  Swans  Point ;  oaring  for  plant ;  preparing 
an  estimate  of  cost  of  making  a  survey  and  borings  between  the  ship  locks  of  the 
James  River  and  Kanawha  Canal  at  Richmond  and  the  lower  city  limits;  making 
reports  on  the  crossing  of  the  James  River  at  Richmond  by  the  Richmond,  Peters- 
burff  and  Carolina  Railroad  on  the  sunken  barge  John  Hagan  in  the  James  River  at 
Richmond;  making  an  examination  of  and  report  on  the  wharf  constructed  by 
Converse  &  McKimmie  near  Point  of  Shoals  Light;  driving  mooring  piles  at  the 
onter  ends  of  some  of  the  jetties  between  Richmond  and  Falling  Creek,  and  mooring 
piles  at  the  Government  wharf  opposite  Richmond,  Va. ;  also  making  an  instrumentiu 
survey  of  the  1,700  feet  reach  of  nver  immediately  below  the  lower  entrance  of  Dutch 
Gap,  to  determine  changes  in  position  and  section  of  channel  since  1892,  and  sounding 
on  the  lines  of  training  dikes  and  in  the  channel  between  Richmond  and  Drewry 
BJuT. 

The  most  important  event  of  the  year  was  the  formation  and  movement,  in  Feb- 
Tuary,  of  an  ice  gorge  extending  from  the  foot  of  the  rapids  at  Richmond  to  12  miles 
or  more  below  the  city. 

It  appears  fsota  all  accounts  that  the  river  was  closed  by  ice  Febmair  14,  on 
account  of  which,  and  heavy  rains  in  the  upper  part  of  its  watershed,  it  began  to 
rise  February  17. 

At  2  p.  m.  February  18  the  river  at  Mayo  Bridge  reached  an  elevation  of  26.9  feet 
above  mean  low  tide,  when  the  gorge  moved,  doing  considerable  damage  to  wharves 
and  wharf  buildinffs.  The  above  stage  of  water  exceeded  all  freshets  since  1870, 
which  is  as  far  bacE  as  there  appears  to  be  a  record,  except  that  of  November,  1877, 
which  was  2.18  feet  higher.    It  innndated  the  lower  parts  of  the  city  ftom  3  to  4  feet. 

By  the  ice  movement  the  Government  wharf,  mooring  piles,  and  the  piles  carrying 
the  tide-gauge  house  were  broken  down ;  the  steam  tug  Hohert  Leslie^  one  steam  scow, 
and  the  steam  launch  Nat  carried  several  miles  down  the  river;  an  old  lighter  carry- 
ing hoisting  machinery -carried  75  feet  inland  and  stranded,  and  a  scow  hulled  and 
beached  on  the  river  bank  shove  high  tide. 

The  improvement  works  escaped  with  slight  damage,  consisting  of  a  few  small 
breaches  being  made  through  some  of  the  jetties,  and  the  piles  at  uieir  stream  ends, 
for  indicating  their  positions  when  submerged,  being  broken. 

The  plant  carried  down  the  river  was  recovered  and  returned  to  the  city  March  31. 
The  wharf  mooring  piles  were  replaced  in  March  and  forty  of  the  jetty  piles,  where 
most  needed,  in  May,  both  under  informal  contract. 
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SoYend  freshets  oocaned  during  the  year.  The  dates  and  eleYations  of  their 
orestSy  as  reported  by  the  Weather  Bureau,  referred  to  mean  low  tide,  are  as  follows : 

Feei 

October  28, 1898 +16.6 

January  7, 1899 +17.0 

March  7, 1899 +15.6 

March  20. 1899 +18.7 

On  the  afternoon  of  June  IS  the  steamship  Old  Dominion,  while  bound  down  the 
river,  met  the  steamer  Pocahontas  coming  upstream.  By  bearing  too  far  to  the  right 
the  former  Yessel  got  outside  of  the  channel  and  struck  a  submerged  rock  about 
opposite  the  Richmond  Cedar  Works  wharf.  To  prevent  its  sinking,  the  ship  was 
run  aground  about  2  miles  below  the  city.  Just  above  (}oodes  Rocks. 

The  stage  at  the  time  of  the  accident  was  about  half  tide  and  the  veesers  draft 
reported  at  about  10  feet. 

After  temporary  repairs  were  made  to  the  ship,  it  was  taken  to  Newport  News, 
Va.,  and  placed  in  dry  dock.  The  repairs  were  completed  and  the  ship  again  put  in 
service  in  a  few  days. 

The  force  employed  at  this  point  since  my  arrival  has  consisted  of  Mr.  George  A. 
Jones,  draftsman,  and  Mr.  £.  Q.  Uigffinbotham,  inspector  and  overseer,  the  latter 
since  April  19:  also  the  watchmen  and  laborers  required  for  oare  of  plant  and  other 
necessary  field  duties. 
Very  respectftillyi 

Samukl  H.  Yonqb^  A8$i$tnnt  Enffimeor. 

Lieut.  Col.  Cha8.  J.  Allen, 

Corps  of  Engineers,  u,  8,  A. 


K  14. 

PROTECTION  OF  JAMESTOWN  ISLAND,  VIRGINIA, 

In  order  to  an  nnderstanding  of  the  situation  regarding  this  work, 
the  following  Ib  quoted  from  Appendix  K  12  to  the  Annual  Report  of 
the  Chief  of  Engineers  for  the  fiscal  year  ended  June  30,  1898: 

The  river  and  harbor  act  of  Angnst  18, 1894,  contained  the  following  item : 
Protecting  Jamestown  Island  from  the  encroachments  of  James  River,  ten  thou- 
sand dollars,  or  so  much  thereof  as  may  be  necessary. 

Abrasion  of  the  shore  of  the  island  had  been  going  on  for  years  and 
had  reached  a  condition  that  required  checking  if  tbe  old  landmark  was 
to  be  preserved.  The  injury  has  been  caused  by  the  action  of  the 
waves  raised  by  the  winds,  mainly  in  the  broad  stretch  above.  These 
waves  undermined  the  banks.  The  worst  winds  are  irom  northwest  to 
west;  nexty  those  irom  southeast  to  south;  but  north  and  south  winds 
are  also  hurtful. 

The  plan  adopted  was  to  build  a  wall  faced  with  granite,  laid  without 
mortar,  in  front  of  the  threatened  part  of  the  island,  to  grade  and  turf 
the  bluff'  behind  it,  and  to  add  several  groins  in  ftront  of  the  wall.  This 
work  was  completed  June  5, 1895,  under  contract  dated  December  26, 
1894.    Amount  expended  to  June  30, 1896,  inclusive,  $9,174.92. 

The  soil  of  the  island  is  light  and  easily  moved.  The  funds  did  not 
admit  of  covering  the  front  requiring  protection  with  the  kind  of  work 
desirable.  Storms,  especially  those  of  the  winter  of  1895  and  1896, 
greatly  damaged  the  protection  work. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  for  this  work 
as  follows: 

Protecting  Jamestown  Island  from  the  enoroachments  of  James  Biyer,  fifteen 
thousand  dollars,  or  so  mnch  thereof  as  may  be  necessary.  . 
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Examination  of  the  eroded  front  was  made  daring  the  winter  of  1896 
and  1897,  and  a  project  for  the  application  of  the  appropriation  of  1896 
was  submitted  in  April  following.  The  project  was  approved.  No 
work  of  construction,  however,  was  undertaken  daring  the  fiscal  year, 
and  for  the  reason  that  satisfactory  arrangements  were  not  perfected 
whereby  working  parties  could  go  upon  certain  laud  the  protection  of 
the  front  of  which  would  have  constituted  the  principal  part  of  the 
work. 

Prior  to  commencing  work  of  protecting  the  front  of  the  island  under 
the  appropriation  of  1894,  the  engineer  officer  then  in  charge  secured  a 
I>ermit  from  the  proprietors  of  said  land  authorizing  him  to  enter  upon 
the  property  and  put  upon  it  the  materials  for  the  necessary  structure 
and  then  to  put  up  the  structure  itself  to  protect  the  property  from  the 
washing  of  the  river;  and  farther,  to  use  any  wharves,  roads,  or  other 
conveniences  which  he  might  require. 

It  was  claimed,  when  the  matter  came  up  of  continuing  the  work 
under  the  appropriation  of  1896,  that  when  the  protection  work  was 
done  under  the  appropriation  of  1894  some  of  the  contractors'  men  com- 
mitted depredations  upon  the  said  property.  The  owners  thereof  were 
unwilling  to  take  the  risk  of  i>os8ible  further  experience  of  that  nature, 
and  in  conseqoence  desired  to  establish  conditions  as  to  workmen  and 
teams  occupying  or  traversing  the  land  that  this  office  could  not  agree 
to  and  which  the  assistant  engineer  in  local  charge  considered  would 
practically  rule  the  men  off  the  ground.  After  more  or  less  correspond- 
ence and  several  interviews  by  the  assistant  and  myself  a  map  was  pre- 
pared in  October  last,  in  this  office,  together  with  a  form  of  permit  that 
it  was  thoaght  would  be  unobjectionable,  and  the  two  sent  to  the  repre- 
sentative of  the  party  owning  the  said  land.  They  were  not  accepted, 
however,  and  the  matter  has  remained  unsettled.  Further  effort  wiU 
be  made  early  in  the  coming  fiscal  year  to  arrive  at  an  understanding 
which  will  enable  the  work  to  be  undertaken. 

It  should  be  said  that  the  owner  of  the  other  piece  of  property  thi^ 
would  probably  be  protected  to  a  small  extent  gave  the  necessary  per- 
mission to  enter  upon  the  land. 

The  length  of  bank  requiring  immediate  protection  is  about  2,600  feet. 
The  money  available  for  prot^tion  work  is  as  follows: 

Bftlancefrom  old  appropriation $725.55 

Appropriation  of  1896 15,000.00 

Total 15,725.55 

This  sum  Affords  about  $6  per  running  foot  of  bank,  and  is  inadequate 
for  as  thorough  and  solid  a  protection  as  desired. 

The  plan  for  the  work,  based  upon  the  funds  available  and  with  a 
view  to  covering,  if  possible,  the  entire  portion  subject  to  erosion,  con- 
templates regrading  the  bank  and  levee  where  necessary,  bringing  it  to 
a  regular  and  even  slope,  and  covering  it  with  a  slope  wall  of  good- 
sized  stone  laid  in  hydraulic  mortar,  the  toe  of  the  stone- slope  wall  to 
be  protected  by  riprap  and  concrete  block,  so  far  as  the  funds  will  admit 
of.  It  is  possible  that  a  further  expenditure  may  be  needed  for  reen- 
forcement  of  the  toe  of  the  slope,  but  no  estimate  for  it  is  rendered 
herein. 

As  to  the  probable  cost  of  this  work,  there  does  not  apx>ear  to  be 
among  the  records  of  this  office  any  original  official  plan  or  estimates 
of  cost. 

EHO  99 91 
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The  two  appropriations  made  for  the  work  (those  of  1894  and  1896), 
and  which  are  quoted  above,  simply  provide  for  protection  of  the  island 
from  the  encroachments  of  the  river.  As  about  2,500  to  2,600  linear 
feet  of  the  island  shore  were  exposed  to  erosion,  the  first  appropriation 
was  applied,  as  it  appears,  in  such  manner  as  to  protect,  so  far  as  funds 
would  permit,  the  whole  extent  of  front  eroded  and  immediately  threat- 
ened, that  seeming  to  be  required  by  the  wording  of  the  act.  There 
was  no  reason,  so  far  as  known,  for  the  Department  to  expect  that 
another  appropriation  for  the  protection  of  the  island  would  ever  be 
made.  Otherwise  it  is  not  at  all  unlikely  that  the  advisability  of  hold- 
ing the  said  appropriation  until  another  and  considerably  larger  one 
should  be  made  would  have  been  considered.  With  the  two  united 
more  satisfactory  work,  not  only  as  to  quantity,  but  also  as  to  quality, 
could  undoubtedly  have  been  undertaken. 

No  work  of  construction  was  done  during  the  past  fiscal  year. 

On  the  10th  of  June,  1899,  the  last  permit  needed  to  enable  the  TTnited 
States  Engineer  to  enter  upon  ground,  the  front  of  which  would  be 
included  in  the  protection,  was  received  by  this  office. 

As  said  in  the  last  annual  report,  the  appropriation  of  15,000  (by 
itself)  is  regarded  as  inadequate  for  the  construction  of  as  thorough  and 
solid  protection  work  along  the  2,600  feet  of  bank  as  it  is  desired  to 
build. 

Examination  of  the  front  will  be  made  as  soon  as  practicable,  in  order 
to  note  changes,  if  any,  that  may  have  occurred*  It  is  very  desirable 
that  borings  be  made  along  the  front,  from  which  to  obtain  more  thor- 
ough information  as  to  the  character  of  the  underiying  strata  than  is 
now  available.  It  is  expected  to  commence  the  work  for  protection 
under  the  appropriation  of  June  3, 1896^  early  in  the  coming  fiscal  year. 

Money  itatement 

July  1|  1896,  balftnoe  nnexpended ^ $15,725.65 

July  1,1899,  balanoe  unexpended 15,726.56 


K15. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANOERIKa 

NAVIGATION, 

Wrecks  of  schooner' ^^ Kate  Latcson^^  in  Urbo/na  Oreeh^  Virginiaj  and 
of  schooner  ^^Leading  Breeze^  in  Potomac  River. — ^On  July  16, 1897,  this 
office  was  informed,  by  indorsement  on  a  letter  addressed  to  the  Chief 
of  Engineers,  that  the  schooner  Kate  Lawson  had  sunk  in  Urbana 
Greek. 

An  examination  made  during  that  month,  in-  consequence  of  the 
information  received,  showed  that  the  wreck  lay  on  the  left;  of  the  chan- 
nel, about  450  feet  below  the  steamboat  wharf;  that  the  vessel  was  a 
wooden  schooner,  64.5  feet  long,  19.9  feet  beam,  and  5.8  feet  depth  of 
hold,  and  had  a  registered  net  tonnage  of  46.36  tons.  The  vessel  was 
27  years  old  and  was  nearly  worn  out.  She  had  no  cargo  and  little,  if 
any,  ballast.  She  sank  about  June  1, 1897.  The  wreck  lay  in  a  depth 
of  from  5  to  6  feet  of  water  on  a  bottom  of  soft  mud. 

On  August  5, 1897,  a  report  upon  the  results  of  the  examination  was 
made  to  the  Ohief  of  Engineers  and  the  removal  of  the  wreck  recom- 
mendedy  the  estimated  cost  of  removal  being  $250.    This  recommenda- 
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tion  was  approved,  and  on  August  7,  1897,  an  allotment  of  $250  for 
Temoving  the  wreck  was  made  from  the  indefinite  appropriation  of 
June  14,  1S80,  for  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation.  Under  date  of  September  2, 1897,  the  usual 
notice  by  public  advertisement  was  given  to  all  persons  interested  in 
the  vessel  that  if  within  thirty  days  they  should  not  have  signified 
their  intention  and  have  taken  preliminary  steps  to  remove  the  wreck 
it  would  be  considered  abandoned  and  derelict  and  would  be  removed 
by  the  United  States  in  accordance  with  law.  Proposals  were  also 
invited  for  the  removal  of  the  wreck,  to  be  opened  October  2, 1897. 

The  bids  were  regarded  as  too  high  and  were  rejected.  It  was  thought 
that  the  wreck  could  be  removed  by  the  United  States  snag  and  pile- 
driver  boat,  by  hired  labor,  within  the  estimate  and  allotment,  and  this 
method  of  removal  was  authorized. 

The  snag  boat  was  engaged  during  the  fall  of  1897  in  borings  for  the 
survey  for  the  proposed  Memorial  Bridge  across  the  Potomac  Biver  at 
Washington,  aud  this  work  was  delayed  until  the  close  of  the  working 
season.  The  boat  was  laid  up  for  the  winter  at  Washington,  D.C.,  with 
the  intention  of  sending  her  to  the  Eappahannock  Eiver  and  Urbana 
Greek  in  the  spring.  The  war  with  Spain  made  it  absolutely  necessary, 
however,  to  keep  the  snag  boat  in  the  Potomac  Biver  during  the  greater 
part  of  the  season  of  1898  for  certain  work  in  connection  with  the  defen- 
ses of  Washington.  In  the  month  of  October,  1898,  the  boat  was  em- 
ployed in  removing  the  abandoned  wreck  of  the  schooner  Leading 
Breeze  from  the  channel  of  the  Potomac  Biver  between  Washington 
and  Alexandria.  An  allotment  of  $200  from  the  indefinite  appropria- 
tion for  removing  sunken  vessels,  etc.,  was  made  for  the  purpose  of 
effecting  the  removal  of  this  wreck. 

In  June,  1899,  the  boat  which  had  been  dispatched  to  Fredericksburg 
for  work  on  a  dike,  stopped  at  Urbana  Greek  and  removed  the  wreck 
of  the  Lawaon  at  a  cost  of  $189^,  All  the  work  of  removing  these 
wiecks  was  by  hired  labor. 


K  z6. 

SURVEY  OF  ANAC08TIA  RIVER. 
[Frlnted  in  Hoase  Doo.  No.  87,  Fifty-fifth  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  December  12^  1898. 
Sib:  I  have  the  honor  to  submit  the  accompanying  repott  of  Decem- 
ber 1, 1898,  with  maps,^  by  Lieut.  Col.  Charles  J.  Allen,  Corps  of  Engi- 
neers, of  a  survey  of  Anacostia  Biver,  with  project  for  improvement,  etc., 
made  to  comply  with  requirements  of  joint  resolution  of  Congress 
approved  April  11, 1898,  as  follows: 

That  the  Secretary  of  War  be,  and  he  is  hereby,  directed  to  prepare  and  snbmlt 
to  Congress  forthwith  a  project  for  the  improvement  of  the  Anacostia  River  and  the 
reclamation  of  its  flats  from  the  line  of  the  District  of  Columbia  to  the  month  of  said 
riYer,  with  an  estimate  of  the  cost  of  the  same  and  a  report  on  the  area  and  owner- 
ship of  the  land  to  be  reclaimed,  and,  if  any  portion  of  said  land  is  vested  in  private 
personSi  an  estimate  of  the  cost  of  acqniring  the  same. 

1  Not  reprinted.    Printed  in  House  Doc.  No.  87,  Fifty-fifth  Congress,  third  session. 
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Lientenant-Oolonel  Allen  states  that,  taking  the  present  plan  for  a 
depth  of  20  feet  in  the  Potomac  as  a  basis,  the  necessary  raling  depths 
for  navigation  of  the  Anacostia,  considered  in  his  report,  are  20  feet  at 
low  water  from  the  month  of  the  river  to  the  navy-yard,  with  a  width 
of  400  feet;  thence  to  i^ennings  Bridge,  a  depth  of  16  feet,  with  widths 
of  200  to  300  feet ;  and  that,  as  the  flats  above  Bennings  Bridge  are 
beyond  the  city  limits,  their  improvement  might  be  deferred  and  atten- 
tion be  given  for  the  present  to  the  portion  of  the  river  in  front  of  the 
city,  where  interests  of  the  city  and  of  the  United  States  Government 
are  concerned. 

Two  projects  for  improvement  from  the  District  line  to  the  month, 
with  estimate  of  cost  by  sections,  are  presented. 

1.  Dredging  channel  and  depositing  material  to  an  average  elevation 
of  7  feet  above  low  tide,  including  constrnction  of  sea  wall  and  embank- 
ment to  a  height  of  14  feet  above  low  tide;  estimated  to  cost,  induding 
contingencies: 

Seotion  1.  From  mouth  to  Navy- Yard  Bridge $1,218,525 

Section  2.  From  Navy- Yard  Bridge  to  Bennings  Bridge - 976, 195 

Section  3.  From  Bennings  Bridge  to  tlie  District  line 644, 600 

Total 2,839,320 

If  the  embankment  and  drainage  be  omitted,  the  total  of  this  esti- 
mate will  be  reduced  to  $2,493,480. 

2.  Dredging  channel  and  depositing  dredged  material  on  the  flats 
and  transporting  material  to  raise  the  flats  to  a  height  of  14  feet  above 
low  tide,  including  sea  wall;  estimated  to  cost,  including  contingencies: 

Section  1.  From  mouth  to  Navy-Yard  Bridge $3,291,750 

Section  2.  From  Navy- Yard  Bridge  to  Benninffs  Bridge 2, 646, 930 

Section  3.  From  Bennings  Bridge  to  the  District  line 1, 028, 500 

Total 6,967,180 

Assuming  that  the  high-grade  filling,  although  more  desirable,  would 
probably  not  be  undertaken  on  account  of  its  great  cost,  and  that 
improvement  of  the  river  above  Bennings  Bridge  may  be  deferred  for 
the  present,  Lieutenant-Colonel  Allen  suggests  the  improvement  of 
sections  1  and  2,  including  reclamation  of  the  flats  within  these  sections, 
estimated  to  cost  $2,194,720,  as  the  plan  probably  serving  present  needs, 
and  as  the  least  expensive;  the  flats  within  those  sections  to  be  raised 
to  a  height  of  about  7  feet  above  low  tide,  and  as  specified  in  estimate 
No.  1;  the  channels  excavated  to  afford  ruling  depths  of  20  feet  at  low 
tide  from  the  mouth  to  the  navy-yard,  and  of  16  feet  thence  to  Bennings 
Bridge,  with  widths  as  indicated  above. 

The  estimates  for  this  work  have  been  made  upon  the  assumption 
that  large  find  continuous  appropriations  will  be  made  so  as  to  permit 
rapid  and  uninterrupted  work,  and  it  is  estimated  that  $400,000  can  be 
advantageously  expended  annually  under  the  minimum  plan  (estimated 
cost,  $2,194,720). 

The  estimates  presented  do  not  include  the  cost  of  alteration  of 
bridges  which  would  be  necessitated  by  the  improvement,  nor  the  cost 
of  protection  of  bridge  piers  which  may  be  affected  by  excavation  so 
near  them. 

A  list  of  lands  within  the  limits  of  the  proposed  improvement,  with 
names  of  owners  and  assessed  value  thereof,  accompanies  this  report, 
and  Lieutenant-Colonel  Allen  states  that  it  has  not  been  practicable  to 
obtain  any  estimate  of  the  cost  of  acquiring  the  lands  other  than  that 
which  may  be  indicated  by  their  assessed  values. 
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I  concur  in  the  views  of  Lien  tenant-Colonel  Allen  and  commend  this 
important  work  to  the  favorabJe  consideration  of  Congress. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.,  Chief  of  Engineers, 

U.  8.  Army. 
Hon.  B.  A.  Aloeb, 

(Secretary  of  War. 


bepobt  of  lieut.  col.  chas.  j.  allen,  corps  of  engineers. 

United  States  Engineer  Office, 

Washington,  D.  0.,  December  i,  1898. 

General:  I  have  the  honor  to  submit  the  following  report  and 

project  pertaining  to  the  improvement  of  the  Anacostia  Kiver  and  the 

reclamation  of  its  flats,  in  accordance  with  the  requirements  of  a  joint 

resolution  of  Congress  approved  April  11, 1898,  and  which  is  as  follows: 

[Pablio  Beflolatlon— No.  20.] 

Jofnl  BMolutlon  Making  «n  Appropriation  for  the  improvement  of  the  AnaoostiA  River  and  the 

reclamation  of  iU  flats. 

Bsfolved  by  the  Senate  and  House  of  Repreeentativee  of  the  United  StaUa  of  America  in 
Congress  assemhledf  That  the  Secretary  of  War  be,  and  he  is  hereby,  directed  to  pre- 
pare aud  sabmit  to  CoDgress  forthwith  aprojeot  for  the  improvement  of  the  Anacostia 
Kiver  and  the  reclamation  of  its  flats  &om  the  line  of  the  District  of  Colambia  to 
the  month  of  said  river,  with  an  estimate  of  the  cost  of  the  same,  and  a  report  on 
the  area  and  ownership  of  the  land  to  be  reclaimed,  and  if  any  portion  of  said  land 
i»  vested  in  private  persons  an  estimate  of  the  cost  of  acquiring  the  same:  and  the 
sum  of  two  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated  to  pay  the  cost  of  surveys  and  other  ezi>enses  in  the  premises. 

GENEBAL  DESOBIPTION. 

The  Anacostia  Biver  was  formerly  known  as  the  Eastern  Branch  of 
the  Potomac  Kiver,  and  has  this  designation  on  many  recent  maps. 

The  main  streain  has  its  rise  in  Prince  George  Goanty,  Md.,  and,  flow- 
ing in  a  general  southwesterly  direction,  enters  the  District  of  Golum- 
bia,  and  empties  into  the  Potomac  Kiver  at  the  southernmost  extremity 
of  the  city  of  Washington,  Greenleaf  Point  being  on  the  right  orjiorth- 
erly  bank  and  Giesboro  Point  on  the  left  or  southerly  bank  at  the  mouth 
of  the  river.  The  former  head  of  navigation  for  small  craft  on  the 
Anacostia  was  Bladensburg,  Md.,  d|  miles,  by  the  channel  of  the  river, 
above  the  mouth.  The  range  of  tides  at  Bladensburg  is.  2.1  feet,  the 
width  of  the  stream  at  that  point  being  135  feet  and  the  depth  at  low 
tide  from  1  to  1^  feet. 

Between  Bladensburg  and  the  District  boundary  line,  a  distance  of 
about  1$  miles,  the  course  of  the  river  is  quite  tortuous,  and  the  banks, 
at  first  firm,  gradually  become  marshy.  The  depths  in  the  upper  part 
of  this  section  range  from  1  to  2  feet,  gradually  increasing  to  about 
4  feet  at  the  District  line.  From  the  District  line  (the  upper  limit  of 
the  survey)  to  Bennings  Bridge  the  distance  is  about  2  miles.  At  points 
between  these  localities  the  depths  range  from  3  to  13^  feet  and  the 
widths  from  115  to  250  feet.  This  section  of  the  river  is  bordered  by 
wide  marshes  or  flats  with  some  swamp  area,  the  extreme  width  of  these 
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flats  between  higb-tide  lines,  and  including  the  river  channel,  ranging 
fh>m  a  minimam  of  190  feet  to  a  maximum  of  2,520  feet.  The  flats  are 
covered  for  many  mouths  of  the  year  with  a  dense  growth  of  wild  rioe 
and  coarse  grasses;  also,  in  one  locality,  with  trees.  They  are  inter- 
sected with  numerous  small  streams  and  are  overflowed  at  high  tide. 
The  range  of  tide  at  Beunings  Bridge  is  3  feet,  while  the  width  of  the 
channel  here  is  180  iieet  and  its  maximum  depth  7^  feet. 

Below  Bennings  Bridge  the  river,  flowing  south,  follows  the  firm 
gi'ound  on  the  left,  then  turns  abruptly  to  the  right  and  flows  west,  and 
soon  resuming  its  southerly  course,  flows  along  the  comparatively  firm 
ground  of  Eeservation  No.  13,  on  which  the  District  workhouse  and 
jail  are  located,  and  below  which  the  river  is  crossed  by  the  Baltimore 
and  Potomac  Eailroad  bridge.  The  depth  in  the  channel  between 
these  two  bridges  ranges  from  9  to  19  feet,  while  the  low- tide  width, 
where  the  channel  is  well  defined,  varies  from  160  to  270  feet.  The 
channel  is  bordered  on  the  right,  below  Bennings  Bridge,  by  flats  from 
1,000  to  2,700  feet  wide,  composed  of  extremely  soft  mud  and  covered 
with  a  dense  growth  of  wild  rice.  Their  average  height  is  1.4  feet 
above  low  tide.  At  high  tide  they  are,  of  course,  ov^owed.  The 
boundary  sewer  discharges  upon  this  marsh  and  the  ebb  and  flow  of 
the  tide  has  distributed  the  sewage  over  it,  where  it  ferments  and  gives 
forth  offensive  gases. 

On  the  lower  part  of  this  section  there  are  flats  on  the  left  of  the 
channel  near  the  railroad  bridge,  which  are  generally  below  low  tide, 
depths  of  water  upon  them  reaching  nearly  2  feet.  These  flats  have 
also  a  growth  of  aquatic  grasses  which  facilitates  the  lodgment  of  silt 
and  sediment,  and  is  causing  rapid  shoaling. 

The  width  of  the  entire  river  between  the  lines  of  high  tide  ranges 
in  this  section  from  1,600  to  3,300  feet.  The  distance  from  Bennings 
Bridge  to  the  Baltimore  and  Potomac  Railroad  Bridge,  in  a  straight 
line,  is  6,600  feet,  while  by  the  river  channel  it  is  7,800  feet.  Between 
the  Baltimore  and  Potomac  Railroad  Bridge  and  the  Navy- Yard  Bridge 
the  channel  depths  range  from  13  to  24  feet  at  low  tide,  while  the  width 
of  the  channel  between  the  3-foot  curves  ranges  from  155  to  350  feet. 
This  part  of  the  river  differs  from  the  sections  above  it  in  the  almost 
complete  absence  of  flats  above  low  tide.  The  channel,  with  a  south- 
westerly direction,  follows  quite  closely  the  high  banks  of  the  south- 
east portion  of  the  city,  while  upon  its  left  are  flats  trom  680  to  1,200 
feet  in  width,  upon  which  the  depth  of  water  averages  generally  about 
2  feet  at  low  tide.  Here  the  width  of  the  river  between  its  high-tide 
lines  is  generally  uniform,  and  ranges  from  1,150  to  2,000  feet 

The  distance  along  the  channel  from  the  Baltimore  and  Potomac 
Railroad  Bridge  to  the  Pennsylvania  Avenue  Bridge  is  2,600  feet,  while 
from  the  first-named  bridge  to  the  Navy- Yard  Bridge  the  distance  is 
6,800  feet.  On  the  portion  of  the  river  between  the  Navy- Yard  Bridge 
and  the  mouth  the  channel  closely  follows  the  right  bank.  The  ruling 
depth  of  channel  between  the  mouth  of  the  river  and  the  navy-yard  is 
about  20  feet  for  a  width  of  200  feet,  which  was  secured  by  dredging 
at  two  or  three  shoals  in  1892.  At  the  navy-yard  the  depth  is  20  feet 
for  a  width  of  150  feet.  These  channels,  however,  are  very  tortuous 
throughout  and  diflficult  of  navigation  by  vessels  of  ordinary  size,  and 
should  be  considerably  widened  and  also  deepened,  more  or  less. 
Upon  the  left  of  the  channel  are  extensive  flats  extending  to  the  shore 
with  widths  of  1,200  to  4,200  feet.  These  flats  have  depths  of  2  to  4 
feet  of  water  at  mean  low  tide,  excepting  at  a  few  places  where  dredged 
material  has  been  deposited  or  where  there  has  been  slight  shoaling 
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aloog  the  edge  of  the  channel;  the  depths  upon  these  flats  range,  gen- 
erally,  from  3  to  4  feet  at  low  tide.  These  flats  have  upon  them  in 
sammer  a  thick  growth  of  eel  grass,  which  grows  in  depths  of  4  feet  or ' 
less,  and  at  low  stages  of  the  tide  obstructs  the  flow  of  the  current  and 
tends  to  cause  deposits  of  silt  and  sewage.  This  process  having  gone 
on  for  many  years,  the  flats  have  become  undoubtedly  malarial. 

The  distance  from  the  Navy- Yard  Bridge,  measured  along  the  channel, 
to  the  point  where  it  enters  the  Washington  Channel  of  the  Potomac 
Biver  is  10,800  feet,  or  about  2  miles.  The  total  distance  from  the 
District  boundary  line  to  the  mouth  of  the  river,  measured  along  the 
channel,  is  36,300  feet,  or  about  6.9  miles. 

EXISTINa  BRIDGES. 

Four  bridges  cross  the  Anacostia  Biver  within  the  limits  of  the 
District  of  Columbia  and  which  may  be  briefly  described  as  follows: 

i.  Navy-Yard  Bridge. — ^This  is  a  wrought-iron  Pratt  truss,  through, 
highway  bridge,  crossing  the  river  at  the  foot  of  Eleventh  street  SE. 
It  has  12  fixed  spans  of  100  feet  each  and  a  draw  span  of  about  30  feet 
The  clear  height  of  the  lowest  members  of  the  bridge  above  low  tide  is 
^A  feet.  The  width  of  the  roadway  is  20  feet,  and  the  width  of  each  of 
the  two  sidewalks  6  feet. 

2.  Pennsylvania  Avenue  Bridge. — ^This  is  a  wrought-iron  Pratt  truss, 
deck  and  through,  highway  bridge,  crossing  the  river  at  the  easterly 
end  of  Pennsylvania  avenue  SE.  All  the  spans  are  fixed  spans,  the 
available  funds  having  been  insufficient  for  the  construction  of  a  draw. 
Two  through  spans  over  th^  lines  of  the  Baltimore  and  Potomac  Rail- 
road are  151  feet  in  length  from  center  to  center  of  end  pins.  The  river 
is  crossed  by  ten  deck  spans,  of  which  eight  are  112  ^eet  in  length  from 
center  to  center  of  end  pins,  while  the  two  trusses  of  one  of  the  two 
remaining  spans  are  112  and  128  feet  in  length  and  of  the  other  12d  and 
144  feet  in  length,  the  piers  in  the  river  being  askew  to  the  direction  of 
the  bridge.  The  clear  height  of  the  lowest  member  of  the  deck  spans  is 
about  11  feet  above  low  tide.  The  width  of  the  roadway  of  the  bridge 
is  24  feet  and  that  of  each  of  the  two  sidewalks  4  feet,  a  total  width  of 
32  feet. 

3.  Bridge  of  the  Baltimore  and  Potomac  Railroad. — ^The  Baltimore  and 
Potomac  Railroad  crosses  the  river  on  a  double-track  pile-trestle  bridge 
which  has  a  clear  opening  over  the  channel  of  35^  feet  spanned  by 
pony  plate-iron  girders.  These  girders  have  a  clear  head  room  of  about 
9^  feet  above  low  tide.  The  grade  of  the  track  is  about  11  feet  above 
the  same  datum.  The  opening  here  was  formerly  100  feet  and  spanned 
by  a  1  Lowe  truss. 

.  4.  Bennings  Bridge. — ^This  is  a  steel  plate-girder  bridge  with  spans  of 
25  and  35^  feet  each,  supported  by  steel  posts  resting  on  masonry  piers 
which  have  pile  foundations.  The  clear  head  room  over  the  channe)  of 
the  river  is  11^  feet  at  low  tide.  The  width  of  the  roadway  of  the 
bridge  is  24  feet  and  that  of  each  of  the  two  sidewalks  5  feet,  making  a 
total  width  of  34  feet. 

PREVIOUS  PLANS  FOR  IMPROVEMENT. 

The  subject  of  the  improvement  of  the  Anacostia  River  has  been  before 
Congress  for  many  years,  and  numerous  surveys  have  been  ordered. 
The  first  comprehensive  plan  for  the  improvement  of  the  river,  however, 
was  submitted  to  Congress  in  compliance  with  the  provisions  of  the 
river  and  harbor  act  of  September  19, 1890.    This  plan  is  submitted  in 
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a  report,  by  Ck>lonel  Hains,  Corps  of  Engineers,  dated  October  24, 1891, 
and  printed  as  Honse  Ex.  Doo.  No.  30,  Fifty-second  Oongress,  first 
session.  The  report  recommended  that,  at  that  time,  the  river  be 
improved  from  the  month  to  the  Navy- Yard  Bridge,  bnt  stated  that  the 
part  of  the  river  from  that  bridge  to  Bennings  Bridge  would  doubtless 
need  improvement  at  no  distant  day.  The  plan  of  improvement  recom- 
mended was  the  dredging  of  a  channel  1,000  feet  wide  with  a  depth  of 
24  feet  for  a  width  of  200  feet,  this  depth  diminishing  to  12  feet  at  dis- 
tances of  100  feet  to  the  right  and  left  of  the  24-foot  limit,  and  thence 
to  6  feet  at  the  margin  of  the  dredged  channel;  the  material  dredged 
to  be  deposited  on  the  flats  or  marshes  on  either  side  of  the  river,  as 
might  be  most  advantageous  and  economical  at  the  time  the  appropria- 
tions should  be  available. 

It  was  proposed  to  raise  the  flats  to  a  height  of  6  feet  above  low 
tide,  and  to  dredge  a  basin  400  feet  wide  in  front  of  the  navy-yard. 
The  amount  of  material  to  be  dredged  from  the  channel  below  Navy- 
Yard  Bridge  was  estimated  as  4,100,000  cubic  yards,  and  its  cost  as 
9656,000.  The  amount  of  material  to  be  dredged  from  the  channel,  it 
was  stated,  would  not  be  sufficient  to  raise  the  entire  area  of  flats  to  the 
full  height  of  6  feet  above  low  tide,  but  it  was  proposed  to  obtain 
some  material  from  the  Potomac  Biver.  The  above  estimate  provided 
merely  for  dredging,  and  did  not  include  the  cost  of  sea  walls  or  con- 
tingencies. 

WORK  DONE. 

An  appropriation  of  $20,000  was  madid  September  19,  1890,  for 
improvement  of  the  Anacostia  Biver,  which  was  applied  to  dredging 
channels  20  feet  deep  and  about  200  feet  wide  through  shoals  near  the 
foot  of  South  Capitol  street,  and  off  the  lower  end  of  Washington 
Barracks.  The  excavated  material  was  deposited  on  the  flats  on  the 
left  of  the  channel  at  and  below  Poplar  Point,  so  as  to  form  an  embank- 
ment on  and  along  the  margin  of  the  area  proposed  to  be  reclaimed. 
About  $10,000  also  were  expended  by  the  Navy  Department  in  dredg- 
ing a  basin  in  front  of  the  navy-yard.  The  basin  was  made  22  feet 
deep  and  from  100  to  ^00  feet  wide,  and  the  material  dredged  from  it 
was  deposited  upon  the  flats  opposite  the  navy-yard  and  within  the 
limits  of  the  area  proposed  to  be  reclaimed.  The  foregoing  work  was 
completed  in  1892.  Since  that  time  additional  dredging  has  been  done 
at  this  locality  by  the  Navy  Department. 

ESTABLISHMENT  OF  HABBOB  LINES. 

The  report  of  October  24, 1891,  above  mentioned,  stated  that "  harbor 
lines  should  be  established  at  an  early  day  along  the  banks  of  the  river 
fropa  its  mouth  to  Bennings  Bridge."  Referring  to  this  statement,  the 
Commissioners  of  the  District  of  Columbia,  on  February  15,  1892, 
addressed  a  letter  to  the  Secretary  of  War,  requesting  that  these  har- 
bor lines  be  fixed  at  as  early  a  date  as  possible,  for  the  reason  that  the 
Commissioners  were  "continually  required  to  report  on  projects  for 
bridges  across  the  Eastern  Branch  and  for  other  matters  that  require 
the  harbor  lines  to  be  considered."  A  board  of  officers  of  the  Corps  of 
Engineers  was  constituted  by  Special  Orders,  No.  10,  headquarters.  Corps 
of  Engineers,  February  20,  1892,  to  consider  and  report  upon  harbor 
lines  in  the  Anacostia  Hiver  from  its  mouth  to  Bennings  Bridge.  The 
board  recommended  in  their  report,  dated  May  16, 1892,  the  establish- 
ment of  bulkhead  and  wharf  lines  between  the  mouth  of  the  river  and  the 
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Pennsylvania  Avenue  Bridge.  The  report  is  printed  on  pages  1080-1083 
of  the  Report  of  the  Chief  of  Engineers  for  1892.  The  harbor  lines 
were  ai>proved  by  the  Secretary  of  War  May  21, 1892.  The  established 
bulkhead  and  wharf  lines  are  shown  upon  sheets  1  and  2  of  the  maps  of 
tbe  survey,  which  accompany  this  report.  Between  the  month  of  the 
river  and  the  navy-yard  the  distance  between  bulkhead  lines  is  1,200 
feet  and  the  distance  between  wharf  heads  or  lines,  800  feet;  Between 
the  Navy-Yard  Bridge  and  Pennsylvania  Avenue  Bridge  the  distance 
between  bulkhead  lines  is  900  feet  and  the  distance  between  wharf 
hea<l8  or  lines,  700  feet.  The  subject  of  harbor  lines  above  Pennsyl- 
vania Avenue  Bridge  was  left  for  future  consideration.  It  is  referred 
to  on  page  5  of  my  report  of  November  29, 1897,  of  survey  for  plan  and 
estimate  of  cost  of  a  bridge  across  the  Eastern  Branch  of  the  Potomac 
Biver  in  line  with  Massachusetts  avenue  extended  eastward,  printed  as 
House  Doc  No.  140,  Fitly -fifth  Congress,  second  session. 

THB  SURVEY  OF  1898. 

The  joint  resolution  of  April  11, 1898,  providing  for  the  improvement 
of  the  river  and  directing  the  preparation  of  the  project  and  estimate,  ^ 
carried  an  appropriation  of  $2,000  for  the  cost  of  surveys  and  other  * 
expenses,  instead  of  $10,000  as  at  first  proposed.  As  it  was  manifestlj^ 
imi>ossible  with  the  amount  appropriated  to  make  complete  surveys  ot 
the  river  and  prepare  the  maps,  project,  and  estimates  required,  it  was 
necessary  to  utilize,  as  far  as  possible,  previous  surveys  and  existing 
maps  of  the  river.  The  notes  and  maps  of  the  following  comparatively 
recent  surveys  made  by  this  office  were  available:  Survey  between  the 
mouth  of  the  river  and  the  Navy- Yard  Bridge  (1890);  surveys  for  har- 
bor lines  (1892);  survey  for  a  bridge  near  the  foot  of  South  Gapitol 
street  (1895);  and  a  survey  for  a  bridge  on  the  line  of  Massachusetts 
avenue  extended  (1897).  The  greater  part  of  this  information  referred 
to  the  section  of  the  river  between  the  mouth  and  the  Navy- Yard 
Bridge,  but  there  were  also  considerable  data  available  relative  to  the 
section  between  the  Navy- Yard  Bridge  and  Pennsylvania  Avenue 
Bridge.  Accordingly  the  field  operations  of  the  survey  were  first 
directed  to  the  upper  section  of  the  river  between  the  line  of  Massa- 
chusetts avenue  extended  and  the  District  boundary  line,  of  which  no 
recent  surveys  or  maps  were  available. 

Available  data  having  been  collated  during  May,  a  small  field  party 
was  organized  and  equipped  for  bydrographic  and  shore  work  and  the 
survey  commenced  early  m  June,  1898,  on  the  section  of  river  between 
the  line  of  Massachusetts  avenue  extended  and  Bennings  Bridge. 
Levels  were  run  from  an  established  District  bench  mark  at  the  Navy- 
Yard  and  new  bench  marks  established  from  which  gauges  were  set  for 
tide  observations.  Traverse  lines  were  run  along  both  shores  and  con- 
nected with  the  proposed  Massachusetts  avenue  bridge  line  on  the 
south  and  by  a  line  across  Bennings  Bridge  to  the  north.  Sounding 
stations  were  set  out  along  the  river  channel  and  across  tbe  flats  on 
either  side  and  located  by  actual  measurement  with  a  graduated  wire 
and  by  triangulation  and  measurement  from  the  stations  of  tbe  traverse 
lines  along  the  shores.  Measured  lines  of  soundings  were  taken  across 
the  channel  at  sufficient  intervals  to  permit  a  proper  delineation  of  its 
contours.  Lines  of  measured  soundings  were  also  taken  over  the  flats 
in  the  few  cases  where  a  boat  could  be  propelled  over  them  at  high 
stages  of  the  tide.  For  the  most  part,  however,  lines  of  levels  were 
necessarily  run  across  the  flats.    Along  the  shore  at  and  above  high- 
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tide  mark  lines  of  levels  were  ran  to  determine  the  contours  of  the  bank, 
the  level  lines  being  connected  with  the  traverse  system.  The  physical 
difficalties  encountered  in  making  the  survey  were  very  great.  A  mere 
hydrographic  survey  of  the  channel  alone  would  have  been  a  compara- 
tively simple  matter,  and  in  the  winter  or  very  early  spring  the  survey 
could  have  been  extended  over  the  flats  without  serious  interruption. 

It  was  necessary  for  the  field  party  to  traverse  the  flats  above  low 
tide  on  foot  to  take  measurements  and  levels  along  the  various  lines  in 
order  to  determine  elevations.  The  mud  was  so  soft  in  many  places 
that  a  man  would  sink  into  it  to  a  depth  of  1  or  2  feet  from  his  own 
weight,  while  the  wild  rice  had  attained  such  a  growth  that  it  was  with 
difiiculty  that  sights  could  be  taken  and  signals  exchanged.  In  addi- 
tion the  sewage  from  the  great  boundary  sewer  render^  the  surround- 
ings almost  intolerable  for  the  party. 

Under  such  conditions  the  field  work  could  not  be  carried  forward 
rapidly,  but  it  was  nevertheless  continuously  prosecuted,  and  on  July 
31, 1898,  the  survey  of  the  section  between  the  line  of  Massachusetts 
avenue  and  Bennings  Bridge  had  been  completed  and  considerable 
work  had  been  done  on  the  survey  of  the  section  between  the  bridge 
,and  the  District  boundary  line.  On  this  upper  section  also  a  traverse 
line  was  run  completely  around  the  area  surveyed.  Above  Bennings 
Bridge  the  flats  were  somewhat  higher,  but  still  covered  with  a  growth 
of  wild  rice  and  aquatic  plants.  The  ground  was  still  very  soft  and 
the  flats  were  intersected  with  numerous  ^< drains"  or  beds  of  small 
streams  through  which  the  tide  ebbed  and  flowed.  On  a  part  of  the 
area  a  swamp  was  found  with  a  heavy  growth  of  timber  through  which 
the  survey  lines  had  to  be  cut.  The  flats  here  were  free  of  sewage,  but 
with  this  exception  the  difiQculties  of  prosecuting  the  field  work  were 
quite  as  great  as  below  Bennings  Bridge. 

The  survey  of  the  section  of  river  between  Bennings  Bridge  and  the 
District  boundary  line  was  completed  September  1,  and  a  partial  survey 
made  of  the  section  between  Massachusetts  avenue  extended  and  Pop- 
lar Point.  A  traverse  line  was  run  along  the  left  bank  between  these 
I>oints,  the  shore  lines  located,  and  a  sufficient  number  of  levels  taken 
to  develop  the  topography  of  the  river  banks.  Sounding  stations  were 
set  out  and  lines  of  soundings  taken  between  the  line  of  Massachusetts 
avenue  and  Kavy-Yard  Bridge,  and  traverse  lines  were  run  along  the 
right  bank  from  the  line  of  Massachusetts  avenue  to  Pennsylvania 
Avenue  Bridge  to  connect  with  the  harbor-line  survey  of  1892.  This 
was  all  the  field  work  which  it  was  practicable  to  do  with  the  limited 
funds  available,  and  field  operations  were  brought  to  a  (dose  on  Sep- 
tember 17, 1898. 

MAPS. 

Upon  the  close  of  field  operations,  office  work  was  commenced  on 
field  notes,  and,  as  soon  as  practicable,  work  of  plotting  the  map  began. 
Owing  to  the  small  balance  available  for  office  work  it  was  foutid 
impracticable  to  finish  the  map  with  details  of  topography,  etc.,  as 
would  have  have  been  desirable,  and  the  tracings  are  necessarily  sub- 
mitted largely  in  outline.  They,  however,  show  characteristic  sound- 
ings in  the  channel  and  on  the  flats  below  low  tide,  elevations  of  the 
flats  above  low  tide,  shore  lines  at  high  and  low  tide,  bridges,  adjacent 
streets  and  roads,  and  all  features  essential  to  an  understanding  of  the 
present  condition  of  the  river. 
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NECESSITY  OF  IHPROTEMBNT. 

The  necessity  for  tbe  improvement  of  Anacostia  Biver  has  been  so 
ftilly  recognized  by  Congress  in  the  joint  resolution  of  April  11, 1898, 
and  in  previous  acts  and  resolutions  calling  for  surveys  or  making 
appropriations  for  temporary  relief  to  navigation,  that  no  arguments 
are  needed  here  to  emphasize  the  importance  of  this  work.  It  is  suffi- 
cient to  review,  in  a  general  way,  the'principal  reasons  for  the  project 
as  submitted,  and  which  are  as  follows: 

1.  Access  to  the  navy-yard. — At  the  Washington  STavy-Tard  there  has 
been  established  one  of  the  finest  gun  shops  in  the  world  for  the  fabri- 
cation of  modern  guns  for  the  Kavy.  Large  sums  have  been  expended 
annually  in  enlarging  and  increasing  the  facilities  of  the  establishment. 
In  time  of  war  its  insular  position  makes  it  of  great  value.  That  this 
im[)ortant  establishment  should  be  accessible  to  at  least  several  classes 
of  naval  vessels  is  evident.  At  present  this  is  far  from  being  the  case. 
The  channel  between  the  mouth  of  the  Anacostia  and  the  navy-yard  is 
so  narrow  and  crooked  that  it  can  not  safely  be  navigated  by  vessels  of 
any  considerable  size,  while  the  available  depth  is  insufficient  for  any 
except  those  of  very  light  draft.  The  channel  in  this  part  of  the 
river  should  be  widened  and  deepened.  Congress  has  before  it  a  proj- 
ect for  improving  the  Potomac  Eiver  at  and  below  Washington  so  as 
to  secure  a  navigable  depth  of  24  feet  at  low  tide,  and  the  surveys 
made  show  that  this  depth  can  be  secured  up  to  Washington  for  a  com- 
paratively small  outlay.  This  depth,  if  adopted  for  the  Potomac, 
should  be  provided  up  to  the  uavy-yard,  so  that,  if  desired,  vessels  of 
about  that  draft  can  reach  that  point. 

J2,  Increased  facilities  for  commerce  and  navigation. — ^The  trade  and 
commerce  of  Washington  are  increasing  with  the  growth  and  extension 
of  the  city.  Statistics  of  river  traffic  during  the  last  ten  years,  for  " 
instance,  show  an  almost  steady  increase  in  receipts  and  shipments  of 
coal,  ice,  lumber,  sand,  wood,  etc.,  while  the  number  of  vessels  arriving 
and  departing  each  year  shows  a  like  increase.  The  wharf  front  along 
the  Washington  channel  furnishes  nearly  all  the  existing  wharf  facili- 
ties, and  these  have  been  reported  as  inadequate.  If  the  existing 
wharves  could  be  rebuilt,  additional  room  could  be  provided,  but  the 
frontage  would  still  be  limited  and  most  probably  insufficient  for  the 
needs  of  a  large  and  growing  city.  As  practically  all  the  remainder  of 
the  Potomac  Biver  front  below  Easbys  Point  is  taken  up  by  Potomac 
Park  (the  reclaimed  area  of  Potomac  fiats),  the  only  place  for  adequate 
expansion  would  be  the  water  front  of  Anacostia  River,  where,  with  a 
wide  and  deep  channel  for  navigation,  there  would  be  admirable  facili- 
ties for  the  construction  of  substantis^l  and  commodious  wharves,  giving 
close  and  convenient  access  to  the  southeastern  section  of  the  city,  with 
a  comparatively  short  haul  for  delivery  of  material  and  supplies. 

3.  Removal  i)/  unsanitary  conditions. — ^The  greater  part  of  the  area  of 
the  Anacostia  River  along  the  city  front  is  made  up,  as  already  stated, 
of  wide  and  extensive  flats.  In  the  lower  sections  of  the  river  these 
flats  are  submerged  at  low  tide,  the  depth  of  water  ranging  from  1  to  4 
feet.  In  the  summer  and  fall  they  are  covered,  as  said,  with  a  dense 
subaqueous  growth  (known  locally  as  eel  grass),  which  more  or  less 
obstructs  the  flow  of  the  tidal  current.  In  the  upper  sections  of  the 
river  and  near  Bennings  Bridge  the  flats  are  slightly  above  low  tide, 
but  are  overflowed  at  high  tide  and  covered  with  a  growth  of  wild  rice. 
Along  the  Anaeostia  front  of  the  city  there  are  reported  no  less  than 
eight  sewer  outfalls,  commencing  with  the  large  boundary  sewer  on  the 
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nortb  and  ^ndin^  with  James  Greek  Oanal,  near  Buzzards  Point. 
These  sewers  carry  a  large  volume  of  sewage  into  the  river  each  day. 
In  the  lower  part  of  the  river  and  during  ebb  tide  much  of  the  sewage 
is  carried  into  the  channel,  gradually  reaching  the  Potomac.  But  in 
the  upper  part  of  the  river,  and  particularly  on  the  flood  tide,  the  sew- 
age is  earned  over  the  flats  and  widely  disseminated,  and  as  the  tide 
falls  it  remains  lodged  in  the  aqpatic  grasses,  where  it  ferments  in  the 
summer  and  autumn  heat,  constituting  an  active  source  of  disease. 
The  flat  at  the  outlet  of  the  boundary  sewer,  already  described,  prob- 
ably  represents  the  maximum  of  the  existing  unsanitary  conditions. 
These  same  conditions  prevail,  though  in  a  lesser  degree,  on  the  flats 
below,  and  particularly  on  those  in  front  of  the  navy-yard  and  the  reser- 
vation of  the  Government  Hospital  for  the  Insane,  as  the  projection  of 
Poplar  Point  and  the  All  made  here  in  accordance  with  the  plan  of  1891 
tend,  as  reported,  to  retard  the  already  slow  tidal  current 

The  result  of  this  unsanitary  condition  is,  as  reported,  the  prevalence 
of  malarial  diseases  in  the  portions  of  the  city  and  District  which  border 
the  river.  Keports  of  the  Surgeon-General  of  the  Navy  show  that 
diseases  of  this  character  have  been  prevalent  at  the  navy-yard, 
while  the  officer  in  charge  of  the  Government  Hospital  for  the  Insane 
has  frequently  called  attention  in  his  annual  reports  to  the  condition 
of  these  flats  as  the  cause  of  malarial  disease  in  that  institution. 

The  unsanitary  conditions  which  exist  on  the  Anacostia  Biver  are 
substantially  the  same  as  those  that  existed  on  the  Potomac  in  front  ot 
thecity  of  Washington  prior  to  the  inception  of  the  Potomac  River 
improvement.  The  reclamation  of  the  Potomac  Flats,  although  not  as 
yet  entirely  completed,  has  very  largely  corrected  the  unsanitary  con- 
ditions along  that  front,  though  sewers  still  discharge  into  the  river. 
The  success  of  the  Potomac  work  gives  every  encouragement  to  under- 
taking similar  work  on  the  Anacostia,  for  the  double  purpose  of  chan- 
nel and  sanitary  improvement.  Even  were  a  project  carried  out  for  the 
comprehensive  and  satisfactory  disposal  of  sewage  by  other  methods 
than  discharge  of  the  same  into  the  Anacostia,  or  into  the  Potomac, 
improvement  of  the  river  would  be  desirable,  as  there  would  still  be 
deposits  of  sediment  during  heavy  freshets  in  the  Potomac,  not  to 
speak  of  existing  obstructions  to  navigation  in  the  shape  of  shoals  and 
tortuous  channels. 

The  Anacostia  is  essentially  a  tidal  estuary  of  the  Potomac.  Its 
drainage  area  is  about  115  square  miles  and  its  average  fluvial  discharge 
has  been  stated  as  about  60  to  100  cubic  feet  per  second.  The  river  is 
subject  to  slight  freshets  after  heavy  rains  in  its  basin.  The  shoaling 
in  the  upper  reaches  of  the  river  is  undoubtedly  due  to  sediment  brought 
down  by  freshets.  The  material  deposited  was  formerly  sand,  which  a 
few  years  ago  was,  as  I  am  informed,  dredged,  by  hand,  for  building 
purposes.  The  silt  was  deposited  lower  down  the  stream  and  undoubt- 
edly contributed  to  the  formation  of  the  flats  near  Bennings  Bridge. 
The  greater  part  of  the  shoaling  in  the  Anacostia,  particularly  in  the 
lower  reaches,  has  undoubtedly  come  from  the  Potomac  River,  whose 
waters,  in  time  of  freshets,  charged  with  sediment,  back  up  into  the 
Anacostia,  overflowing  flats  and  marshes. 

The  mean  range  of  tide  at  the  navy-yard,  is — according  to  the  United 
States  Goast  and  Geodetic  Survey  observations — 2.9  feet,  practically  3 
feet. 

In  any  plan  for  improvement  of  the  channel  of  the  Anacostia  depend- 
ence for  maintenance  of  increased  depth  should  rest  mainly  upon  the 
tidal  flow.    Obstacles  to  a  free  tidal  flow  should  be  removed  and  the 
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tidal  prism  diminislied  as  little  as  ]X)88ible  consistent  witb  the  accom- 
plishment of  other  essential  features  of  the  improvement. 

The  harbor  lines,  established  in  1892,  bear  upon  any  plan  for  improve- 
ment by  dredging.  Extension  of  these  lines  from  Pennsylvania  Avenue 
Bridge  to  Bennings  Bridge,  and  a  system  of  ch^nel  dredging  firom  the 
mouth  to  Bennings  and  deposit  of  the  dredged  material  upon  the  flats 
behind  bulkhead  lines  will  best  meet  the  requirements  as  far  up  as  Ben- 
nings, the  distance  between  opposite  bulkhead  lines  between  the  last- 
named  point  and  Pennsylvania  Avenue  Bridge  to  be  approximately  the 
Bame  as  between  the  Avenue  Bridge  and  the  Navy- Yard  Bridge.  This 
would  afford  sufficient  width  of  waterway  for  future  needs  of  naviga- 
tion, indoding  any  river  trade  which  may  develop  in  the  eastern  part 
of  the  city. 

As  to  the  least  depth  of  channel  to  be  secured : 

The  present  plan  for  improvement  of  the  Potomac  Biver  at  Wash- 
ington provides  for  a  navigable  depth  at  mean  low  tide  of  20  feet,  which 
ia  about  the  ruling  low- water  depth  on  the  shoals  between  Washington 
and  the  mouth  of  the  Potomac.  An  increase  of  the  ruling  navigable 
depth  to  24  feet,  or  more,  if  ordered  by  Congress,  would  render  neces- 
sary the  same  ruling  depth  of  channel  for  the  Anacostia  Biver  up  to 
the  navy-yard  at  least.  Taking  the  present  plan,  however,  tor  depth 
ot  20  feet  in  the  Potomac  as  a  basis,  the  necessary  ruling  depths  for 
navigation  of  the  Anacostia  considered  in  this  report  are  20  feet  at  low 
water  from  the  mouth  of  the  river  to  the  navy-yard,  for  a  width  of  400 
feet;  thence  to  Bennings  Bridge,  a  depth  of  10  feet  for  widths  of  200  to 
300  feet  Outside  of  the  bounding  lines  of  the  widths  named  the 
dredged  depths  may  be  gradually  reduced  so  far  as  navigation  is  con- 
cerned. At  the  bulkhead  lines  the  dredged  depths  should  not  be  more 
than  6  feet.  In  some  portions  of  the  river,  however,  well  removed  from 
the  bulkhead  lines,  dredging  to  considerable  depth  will  be  required  in 
order  to  obtain  material  for  111  on  the  flats. 

ESTIMATED  COST  OF  IMPBOVEMENT. 

The  cost  of  improvement  of  the  Anacostia  Biver  and  reclamation  of 
its  flats  will  depend  mainly  upon  the  cost  of  dredging  the  channel  and 
deposit  of  dredged  and  other  material  upon  the  flats. 

The  work  of  dredging  and  conveying  the  dredged  material,  through 
moderate  horizontal  and  vertical  distances,  for  deposit,  can  be  done  at 
reasonably  low  rates  by  improved  hydraulic  dredges.  Contract  prices 
for  such  dredging  and  deposit  of  material  for  the  Potomac  Biver 
improvement  have  ranged,  during  the  last  fourteen  years,  from  9  to  16^ 
cents  per  cubic  yard.  The  price  depends  largely  upon  the  character 
of  the  material  to  be  excavated.  The  bed  of  the  Anacostia  Biver  is 
generally  of  sott  mud,  and  the  conditions  for  deposit  are  favorable. 
If  large  and  continuous  appropriations  should  be  made,  so  as  to  admit 
of  carrying  on  the  improvement  rapidly  and  without  interruption,  the 
dredging  and  deposit  could  be  done,  it  is  believed,  estimating  from 
present  prices  of  labor,  materials,  etc.,  for  10  cents  per  cubic  yard.  If, 
however,  appropriations  should  be  small  and  not  continuous,  the  cost  per 
yard  would  be  much  greater.  Powerful  dredging  machines  would  be 
necessary,  and,  in  case  there  should  be  considerable  demand  for  work 
of  dredging  along  the  Atlantic  coast,  machines  might  have  to  be  con- 
structed for  the  Anacostia  improvement,  in  which  case  persons  propos- 
ing to  bid  for  the  work  would  gauge  their  prices  according  to  the 
probabilities  of  size  and  frequency  of  appropriations. 
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The  total  cost  of  improvement  will  also  depend  upon  the  grade 
(elevation)  to  which  the  filling  on  the  flats  is  to  be  carried.  The  low- ; 
grade  fill  (to  an  average  elevation  of  7  feet  above  low  tide^  with  a 
minimam  of  6  feet)  wonld  be  protected  against  overflow  from  freshets 
of  the  Potomac  by  an  tmbankment  or  levee  along  and  near  the  balk- 
head  line,  raised  to  a  height  of  14  feet  above  low  tide,  with  provision 
for  drainage  of  the  inclos^  area.  This  method  of  reclamation  would 
not  be  so  complete  or  so  desirable,  probably,  from  a  sanitary  point  of 
view,  as  would  a  high-grade  fill  carried  over  the  entire  area  to  a  height 
of  14  feet  above  low  tide,  or  to  an  elevation  of  3  feet  above  the  highest 
freshet  line.  The  material  which  it  will  be  practicable  to  dredge  from 
the  channel  within  the  existing  harbor  lines,  however,  will  hardly  8u5 
ficeforfilling  tothelowgrade(7-footelevation),and  it  may  be  necessary^ 
in  order  to  obtain  more  material,  to  consider  a  modification  of  the  har- 
bor lines  above  Navy- Yard  Bridge.  In  order  to  provide  for  the  high- 
grade  fill,  it  will  be  necessary  for  the  sections  between  the  mouth  and 
Bennings  Bridge  to  obtain  additional  material  from  the  adjacent 
country,  and  at  a  largely  increased  cost  per  cubic  yurd,  and  some,  also, 
from  the  Potomac. 

Two  estimates  are  here  presented;  one  for  the  low-grade  fill  and  the 
other  for  the  high  grade — the  sea  wall  proposed  to  be  of  rubble 
masonry  resting  on  a  riprap  foundation,  similar  to  the  seawall  built  for 
the  Potomac  Biver  improvement  at  Washington.  Some  settling  of  this 
wall,  founded  on  soft  mud,  should  be  expected,  and  allowance  for  it 
should  be  made  in  placing  the  foundation.  For  the  section  above 
Bennings  Bridge  a  slope  wall^  or  paved  slope,  has  been  substituted  in 
the  estimate  for  the  sea  wall,  it  being  less  expensive. 

It  is  assumed  that  on  the  right  bank  or  city  front  of  the  river  between 
Pennsylvania  Avenue  Bridge  and  the  mouth  the  bulkhead  wall  will  be 
built,  and  the  comparatively  small  amount  of  fill  required  behind  it 
made  by  the  riparian  proprietors  in  connection  with  construction  of 
new  wharves.  These  items  are  not  included  in  the  project  or  estimate 
here  submitted. 

On  the  portion  of  river  between  Bennings  Bridge  and  the  District 
line  the  two  requirements  of  providing  tidal  space  and  reclamation  of 
the  flats  can  be  met  either  by  widening  the  existing  channel  or  by 
dredging  tidal  reservoirs,  the  dredged  material  in  either  case  to  be 
deposited  on  the  flats.  There  seems  to  be  no  probability  of  any  trade 
in  this  part  of  the  river  calling  for  an  improved  navigation  channel. 
Tidal  reservoirs  with  curved  shore  lines  would  lend  themselves  readily 
to  any  future  development  of  this  area  as,  for  instance,  a  park.  The 
location,  lines,  and  area  of  such  reservoirs,  or  basins,  would  necessarily 
vary  with  the  grade  for  filling  proposed,  and  would  also  depend  largely 
upon  future  use  of  the  reclaimed  area.  Their  form  and  location  would 
also  need  more  careful  and  detailed  study  than  is  practicable  with  the 
limited  funds  available.  They  are  therefore  not  shown  on  the  accom- 
panying map.  The  surface  of  the  flats  between  Bennings  Bridge  and 
the  District  line  is  very  uniform.  The  average  elevation  of  the  entire 
area  was  found  by  computation  to  be  at  the  level  of  high  tide  or  3  feet 
above  low  tide.  The  quantity  of  excavation  should  nearly  balance  the 
fill,  so  that  the  height  of  filling  being  given  and  a  uniform  depth  of 
dredging  assumed,  it  was  practicable  to  estimate  the  area  of  reservoirs 
and  the  amount  of  dredging  required  to  fill  the  portion  to  be  reclaimed 
without  laying  out  definite  reservoir  lines. 

In  the  estimate  an  allowance  has  been  made  for  shrinkage  of  dredged 
material  of  15  i>er  cent,  and  for  settlement  of  fill  on  the  soft  flats  of  10 
per  cent;  total,  25  per  cent. 
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For  convenience  of  reference  in  the  estimate  the  Anacostia  Eiver  has 
been  divided  into  three  sections  corresponding  to  the  three  sheets  of 
the  map  of  the  snrvey,  as  follows: 

Section  1.  From  the  month  to  Navy- Yard  Bridge. 

Section  2,  From  Navy- Yard  Bridge  to  Bennings  Bridge. 

Section  3.  From  Bennings  Bridge  to  the  District  line. 


ESTIMATE  NO.  1. 

Dredfi^ing  oiiannei  and  depositing  material  on  the  flats  to  an  %veTage  elevation  of 
7  feet  above  low  tide.  Sea  wall  and  embankment  to  a  height  of  14  feet  above  low 
tide  included. 

Section  1, 

9,300,000  en  bio  yards  of  material  dredged  and  deposited,  at  10  cents. . .  $920, 000. 00 

12,250  linear  feet  of  sea  wall,  at  $10 122,500.00 

12,250  linear  feet  of  embankment,  at  $5 61,250.00 

Drainage  through  embankments ^    4,000.00 

1,107,750.00 
vAdd  for  contingencies,  10  per  cent 110,775.00 

Total  for  section  1 1,218,525.00 

Seotian  £, 

6,400,000  cubic  yards  of  material  dredged  and  deposited  on  flats,  at  10 

cents 640,000.00 

22,830  linear  feet  of  sea  wall,  at  $10 228,300.00 

22,830  linear  feet  of  embankment,  at  $5 114, 150. 00 

Drainage  through  embankment 5,000.00 

887,450.00 
Add  for  contingencies,  10  per  cent ^.^ 88,745.00 

Total  for  section  2 976, 195.00 

SeoHoH  S. 

8,810,000  cubic  yards  of  material  dredged  and  deposited,  at  10  cents..  331, 000. 00 

95,000  linear  feet  of  slope  wall,  at  $5 125,000.00 

25,000  linear  feet  of  embankment,  at  $5.. 125,000.00 

Drainage  through  embankments 5,000.00 

586,000.00 
Add  for  contingencies,  10  per  cent 58,600.00 

Total  for  section  3 644,600.00 

Summary  of  eatimaie  No.  1, 

Section  1 1,218,525.00 

Section  2 976,195.00 

Section  3 644,600.00 

2,839,820.00 

If  the  items  of  embankment  and  drainage  be  omitted,  the  total  of  estimate  No.  1 
wiU  reduce  to  $2,493,480. 
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ESTIMATE  KO.  % 

DTedring  cbannAl  and  deposition  dredged  material  on  the  flats,  and  transportinf 
material  to  raise  the  flats  to  a  height  of  14  feet  above  low  tide.    Sea  wall  iDclade£ 

Section  1. 

9,200,000  oubio  yards  of  material  dredj^ed  and  deposited,  at  10  cents. . .    $920, 000. 00 
6,600,000  cubic  yards  of  material  obtained  otherwise  than  by  dredging 

channel,  at  30  cents 1,960,000.00 

12,250  linear  feet  of  sea  wall,  at  $10 122,500.00 

2,992,500.00 
Add  for  contingencies,  10  per  cent 299,250.00 

Total  for  section  1 3,291,760.00 

Section  g. 

5,400,000  cubic  yards  of  material  dred^d  and  deposited,  at  10  cents 540, 000. 00 

5,460,000  cubic  yards  of  material  obtained  otherwise  than  by  dredging 

the  channel,  at  30  cento 1,638,000.00 

22,630  linear  feet  of  sea  wall,  at  $10 228,300.00 

2,406,300.00 
Add  for  contingencies,  10  per  cent 240,630.00 

Total  for  section  2 2,646,930.00 

Section  S, 

8,100,000  cubic  yards  of  material  dredged  and  deposited  on  flats,  at  10 

cents 810,000.00 

25,000  linear  feet  of  slope  wall,  at  $5 125,000.00 

935,000.00 
Add  for  contingencies,  10  per  cent 98,500.00 

Total  for  section  8 1,028,500.00 

Summary  of  estimate  No.  £, 

Section  1 3,291,750.00 

Section  2 2,646,930.00 

Section  3 1,028,500.00 

6,967,180.00 
PROJECT. 

The  resolntion  calls  for  a  project  and  estimate  for  the  improvement  of 
the  river  and  the  reclamation  of  its  flats  from  the  District  line  to  the 
month;  and  two  (alternate)  projects  and  estimates  are  submitted  above. 

While  the  high-grade  filling  would  be  the  more  desirable,  its  cost, 
$6,967,180,  would  be  so  great  as  to  render  its  undertaking  improbable. 
The  estimate  for  the  low-grade  filling  within  the  same  limits  is  much 
less,  viz,  $2,839,320.  The  improvement  on  this  latter  basis,  if  confined 
to  sections  1  and  2  extending  from  the  mouth  of  the  river  to  Beniiings 
Btidge,  would  cost  $2,194,720,  and  as  the  fiats  above  Bennings  Bridge 
are  beyond  the  city  limits,  their  improvement  might  be  deferred  aud 
attention  be  given  for  the  present  to  the  portion  of  the  river  in  front 
of  the  city  where  interests  of  the  latter,  as  well  as  of  the  United  States 
Governmeut,  are  concerned.  Improvement  of  sections  1  and  2,  includ- 
ing reclamation  of  the  fiats  within  these  sections,  at  an  estimated  cost 
of  $2|194,720,  is  there/ore  presented  as  probably  serving  present  needs  and 
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as  the  least  expensive.  The  flats  within  thoBe  sections  to  be  raised  to  a 
height  of  about  7  feet  above  low  tide,  and  as  specitled  in  estimate  No. 
1 ;  and  channels  excavated  to  afford  ruling  depths  of  20  feet  at  low  ti<le 
from  the  mouth  to  the  navy-yard,  and  of  16  feet  thence  to  Beunings 
l^ridge  for  widths  as  already  indicated  in  this  report.  The  amount  of 
funds  that  could  be  advantageously  expended  annually,  in  case  of  the 
improvement,  under  the  minimum  plan  (at  an  estimated  coat  of  $2,194,- 
720)  being  ordered  by  Congress,  is  esl  imated  as  $400,000.  The  area 
between  the  embankment  and  the  shore  would  probably  be  covered, 
more  or  less,  with  a  growth  of  vegetation,  which  unless  kept  within 
bounds  might  become  obnoxious;  and  the  deposit  of  dredged  material 
and  earth  might  also,  during  the  early  stages  of  the  improvement,  be  a 
source  of  local  inconvenience  to  some  extent. 

The  following  comparison  of  the  estimated  cost  of  the  Potomac 
Kiver  improvement  at  Washington  and  the  foregoing  estimates  of  cost 
of  improvement  of  the  Anacostia  and  reclamation  of  its  flats  may  be 
of  interest: 

The  Potomac  River  improvement  covers  about  3J  miles  of  river,  and 
the  area  of  flats  reclaimed  is  739  acres,  of  which  621  acres  are  land. 
The  original  estimate  of  cost  of  the  project — which  was  adopted  in 
1882 — for  improvement  of  the  channels  by  dredging  and  deposit  of  the 
dredged  material  on  the  flats  was  $2,716,365.  The  area  of  the  flats, 
above  Long  Bridge,  was  to  be  raised  to  an  elevation  of  about  13  feet 
above  mean  low  tide,  and  the  area  below  the  bridge  to  be  filled  in  to  the 
sarae  elevation  along  the  middle  longitudinal  line,  but  to  slope  toward 
each  channel  so  as  to  have  an  elevation  of  6  feet  above  low  tide  at  the 
margins  of  the  fill.  Shrinkage  and  settling  of  the  deposited  material 
made  it  necessary,  in  1897,  to  increase  the  estimate  to  a  total  of  $2,953,000. 

The  proposed  Anacostia  Kiver  improvement  covers  about  7  miles  of 
river,  and  the  area  of  reclamation  would  be  about  1,389  acres  (includ- 
ing reservoirs  above  Beunings  Bridge).  The  estimated  cost  of  the  low- 
grade  filling  would  be  $2,839,320,  or  of  the  high-grade  $6,967,180.  If 
the  work  be  limited  to  the  part  below  Beunings  Bridge,  the  area 
reclaimed  will  be  about  843  acres,  at  a  cost,  to  low  grade,  of  $2^94,720, 
or  about  6  cents  per  square  foot. 

DRAVirS  AND  PIEBS  OF  BRIDGES. 

If  the  improvement  be  undertaken,  provision  must  be  made  to  ena- 
ble dredging  plant  to  pass  the  various  bridges  in  its  path,  and,  as  navi- 
^tion  may  be  expected  to  follow  improved  channels,  the  bridge  draws 
should  be  made  at  the  same  time  sufficient  for  future  demands. 

In  case  of  making  increased  depth  through  any  of  the  spans  of 
existing  bridges  on  the  Anacostia  River,  a  question  may  arise  as  to  the 
efi'ect  upon  the  piers  of  excavation  so  near  to  them. 

The  cost  of  draws,  or  of  that  of  protection  that  may  be  needed  for 
piers,  is  not  included  in  the  estimates  herewith. 

ABEAS  AND  OWNEBSHIP  OF  LAND. 

The  lands  within  the  limits  of  the  improvement  owned  or  claimed  by 
private  persons  lie  chiefly  between  the  Baltimore  and  Potomac  Bail- 
road  Bridge  and  the  District  line.  In  addition  to  those  lands,  there  is 
at  Buzzard  Point,  near  the  mouth,  a  small  amount  of  land  which  would 
be  required  in  order  to  reduce  the  curvature  of  the  channel,  as  shown 
on  sheet  Ko.  1.  The  only  sources  of  information  as  to  the  lands  in 
BNG  99 92 
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question  were  the  maps  and  records  of  the  District  of  Golambia,  to 
which  reference  was  made  with  the  permission  of  the  District  Commis- 
sioners. The  accompanying  table  contains  a  list,  by  sections,  of  the 
lands  within  the  area  proposed  to  be  improved  or  reclaimed,  which  are 
assessed  in  the  names  of  private  persons,  with  the  area  of  each  plot 
and  its  assessed  valae  as  taken  from  the  records  of  the  assessor's  office. 
These  areas,  per  section,  will  be  required  whether  the  minimum  or  max- 
imum improvement  be  made.  It  has  not  been  practicable  to  obtain 
any  estimate  of  the  cost  of  acquiring  the  lands  other  than  that  which 
may  be  indicated  by  their  assessed  values.  This  office  is  without  either 
means  or  facilities  for  ascertaining  whether  the  titles  to  these  lands  are 
vested  in  the  parties  in  whose  names  they  are  assessed,  and  no  opinion 
on  this  point  can  be  expressed;  nor  is  any  opinion  expressed  as  to  ques- 
tions of  riparian  rights  which  may  arise  along  any  part  of  the  river 
shore.    These  matters  belong  to  the  courts  and  legal  departments. 

In  order  to  facilitate  a  reference  to  the  location  of  the  various  prop- 
erties, an  index  map  has  been  prepared  from  the  records  of  the  District 
of  Columbia,  showing  the  lands  near  the  river  between  the  Baltimore 
and  Potomac  Railroad  Bridge  and  the  District  line.  The  map  accom- 
panies thisreporti.  Lots  within  the  city  limits  are  indicated  by  the  square 
and  lot  numbers,  and  their  areas  stated,  where  practicable,  in  square  feet, 
while  lands  above  the  city  limits  are  indicated  by  numbers  inclosed  in 
circles,  and  their  areas  are  given  in  acres  and  fractions,  except  that 
the  areas  in  one  subdivision  are  given  in  square  feet.  In  the  section 
below  Bennings  Bridge  certain  squares  stand  on  the  records  in  the 
name  of  the  United  States.  These  are  included  in  the  table  for  con- 
venience of  reference,  but  no  assessed  values  are  given  for  them. 

Discussion  as  to  ultimate  disposition  of  the  reclaimed  areas  would 
be  premature  in  this  report.  The  made  land  will  undoubtedly  be 
valuable. 

With  this  report  are  three  tracings  from  map  of  the  survey,  one 
tracingfrom  index  map,  and  the  list  of  lands  already  mentioned. 
V  ery  resi>ectfrilly9  your  obedient  servant, 

Chas.  J.  Allen, 
Lieut  CoL^  Corps  of  Engineers. 

Brig.  Gten.  John  M.  Wilson, 

Chief  of  EngiiieerBj  V.  8.  A. 


Hit  of  landi  a$$eB$ed  in  the  fiamei  of  private  penon$  vithin  the  limiU  of  (he  proposed 
improvement  of  Anacostia  Biver. 


SECTION  1. 


No.  of  square. 

No.  of 
lot. 

Feet 
front. 

Rate  of 
assess- 
ment. 

Assessed 
value. 

To  whom  assessed. 

Bast  of  south  of  «67... 

85.88 
85.83 
85.83 
85.83 
35.83 
85.83 
35.88 
25.00 

$1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

$36.00 
86.00 
86.00 
86.00 
86.00 
36.00 
86.00 
25.00 

jr.H.Rathert 
Aa^stas  Bnrgdorf. 
Charles  R.  Howison. 
Boss  Thompson. 

Do. 
Allen  C.  Clark. 
Caroline  L.  Bedroond. 
Augustas  Burgdort 

275.81 

277.00 
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LUi  of  land$  assessed  in  the  names  of  private  persons  within  the  limits  of  the  proposed 
improvement  of  Anaoostia  River — Continued. 


SECTION  1— Contioned. 


No.  of  eqaare. 

No.  of 
lot 

Sqnaie 
Yeet 

Bate  of 
ment 

Assessed 
yalne. 

To  whom  assessed. 

Sooth  of  667. 

1 
2 
15 
14 
18 
12 
11 

1 
2 

2,486 
8,5U1 
2,758 
8,022 
8,289 
2,600 
876 

10.06 
.04 
.04 
.04 
.04 
.04 
.04 

$124. 00 
841.00 
110.00 
121.00 
132,00 
100.00 
85.00 

BobertH.Hmer. 

Claadia8  6.JeweU. 
J.  Harrison  Johnson. 
Peter  F.  Homing. 
Henry  Landenkohl. 
Claudia8B.JewelL 
J.  Harrison  Johnson* 

28,456 

2,963.00 

1.60 
.76 

8oiiihofMmt1iof607.. 

Ft  front 
06.58 
82.17 

146.00 
24.00 

Patrick  SnlUYSD. 
Carries.  T.Knox. 

128.75 

169.00 

Btmvmary  af  Section  I. 

T»tsl  water  fhmUge feet..       404.66 

Total  area square  feet..  28,466.00 

Total  asssased  valoe  of  land 68  409.00 


SECTION  S. 
[Agrioaltnral  lands.] 


Vaof 
psroel 
oaln- 
dttinsp. 

Number 
of  mens. 

Bate  of  assess- 
ment • 

Assessed 

Talae. 

To  whom  assessed. 

1 

47 

.60 
87 
9 

A^loining  Thos.  J.  Myers  and  Angnstns  Bnrgdorf: 
Ad.oin!ngGeo.B.BliIler. 

Adjoining  Thos.  J.  Myers  and  Augostos  Bnrgdorf. 
Do. 

2 

do 

8 

J, 

$25.00 

$925.00 

08.60 

[SabdiTided  lands.] 


Ko.of 
■qoare. 

No.«f 
lot. 

Nnmber 
of  square 

Rate  of 
assess- 
ment 

Assessed 
yalne. 

To  whom  assessed. 

1182.... 

1 

8,982 

$0.02 

$79.00 

Colombos  Alexander. 

2 

1,200 

.02 

24.00 

Do. 

6 

700 

.02 

14.00 

Michael  I.  Weller  and  Geo.  B.  BepettL 

7 

800 

.02 

16.00 

Thomas  L.  Tullock. 

18 

4,200 

.02 

84.00 

Colorabns  Alexander. 

14 

0,180 

.02 

124.00 

Do. 

16 

6,160 

.02 

124.00 

Do. 

16 

1 

6,400 

.02 

108.00 

Dow 

28,692 

673.00 

.02 

U88.... 

8,862 

77.00 

Angnstns  Bnrgdart 

2 

4,492 

.02 

90.00 

8 

4,492 

.02 

90.00 

Do. 

6 

2,600 

.02 

60.00 

Do. 

6 

8,000 

.oe 

60.00 

Do. 

7 

1.000 

.02 

20.00 

Michael  L  WeUer  and  Geo.  B.  BepettL 

9 

2,000 

.02 

40.00 

Do. 

10 

4.492 

.02 

90.00 

Angastns  BurgdozL 

11 

8,862 

.02 

77.00 

Do. 

12 

4,605 

.02 

92.  UO 

Do. 

13 

5,244 

.02 

105.00 

Do. 

14 

4,605 

.02 

92.00 

Do. 

44,164 

883.00 

Digitized 


byGoogk 


1460   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Liat  of  land$  n8$e$$ed  in  the  nanies  of  private  pertonB  wiihin  ike  limiU  of  ike  propoeed 
improvement  ofAnaooetia  i^ivar^-Continaed. 

SECTION  ^-Contiiraed. 

[Subdivided  Umds.] 


No.  of 
square. 

No.  Of 

lot. 

Namber 
ofaqaare 

fMt. 

Kate  of 
aaaeaa- 
ment. 

Asaessed 

▼aloe. 

To  whom  aaseased. 

U84.... 

1 

1,500 

10.02 

$80.00 

Michael  L  WeUer  and  Geo.  B.  Bepetti. 

8 

1,200 

.02 

24.00 

Ellen  B.  Paine. 

9 

?'?2J 

.02 

100.00 

Hlobael  I.  Waller  and  Geo.  B.  BepettL 

19 

4,160 

.02 

88.00 

Do. 

11 

5,000 

.02 

100.00 

Do. 

12 

1 

4.095 

.02 

82.00 

Do. 

20,955 

429.00 

.015 

1137.-.. 

8;M2" 

59.00 

Colnmbna  Alexander. 

2 

4.477 

.015 

67.00 

Do. 

8 

4,477 

.015 

67.00 

Wm.  J.  AAkerdathera,  tmtteiu 

4 

8,932 

.015 

59.00 

Do. 

5 

6,560 

.015 

88.00 

Do. 

6 

6,180 

.015 

93.00 

Do. 

7 
8 

6,180 
6.660 

.015 
.015 

98.00 
83.00 

JosenhB.  Bailey. 

9 

8.982 

.015 

59.00 

Do! 

10 

?477 

.015 

67.00 

Do. 

11 

4.477 

.015 

67.00 

12 

8.932 

.015 

69.00 

Do. 

13 

6.560 

.015 

83.00 

Do. 

14 

6.180 

.015 

93.00 

Do. 

15 

6,180 

.015 

93.00 

Do. 

16 

5,560 

.015 

88.00 

Dow 

80.596 

1.208.00 

.015 

1188.... 

l*^ 

58.00 

AainistaB  BarirdorfL 

4,492 

.015 

67.00 

Do. 

4.492 
8.862 

.015 
.015 

67.00 
58.00 

Jo8ephB.BaUey. 

4.605 

.015 

60.00 

dS: 

5,244 

.015 

79.00 

Wm.  J.  Aokerdathera,  traatei^ 

4.006 

.015 

69.00 

Do. 

8,862 

.015 

58.00 

Da 

4,490 

.015 

67.00 

Do. 

10 
11 

4,490 
8,862 

.015 
.015 

67.00 
58.00 

Angniatoa  Borgdoil 

12 

4,605 

.015 

60.00 

Dow 

18 

^244 

.015 

79.00 

Dow 

14 

4,605 

.015 

69.00 

Do. 

62.888 

984.00 

.016 

1189.... 

4.160 

62.00 

Bnth  Carr  Denlaon. 

6.010 

.015 

75.00 

Do. 

5.010 
4,160 

.015 
.015 

75.00 
62.00 

Angnastas  Bnrgdoril 

5,567 

.015 

84.00 

Do! 

5,567 
4,160 

.015 
.015 

84.00 
62.00 

Joaenh  B.  Bailey. 

5.010 

.015 

75.00 

d2; 

5,010 

.015 

75.00 

Rath  Carr  Deniaon. 

10 

4,160 

.015 

62.00 

Do. 

11 

5,567 

.015 

84.00 

Do. 

12 
7 

6,567 

.015 
.015 

84.00 

Do. 

58,948 

884.00 

1140.... 

800 

5.00 

8 

1.020 

.015 

15.00 

Do. 

9 

ri22 

U.S. 

10 

2i080 

U.S. 

1152.... 

88,850 
18,500 

U.S. 
Ex. 

1149.... 

""ii*.""* 

Veatryof  Chriat  Chnroli. 
Ezra  W.  Clark. 

1141.... 

i* 

8,932 

015 

50.00 

2 

41477 

.015 

67.00 

Do. 

8 
4 

4,477 
8,932 

.015 
.015 

67.00 
59.00 

Joseph  a  Bailey. 

6 

5.560 

.015 

83.00 

Do! 

6 

6,180 

.015 

93.00 

Do. 

7 

6,180 

.015 

93.00 

Auffustas  Borgdorf. 

8 

5,580 

.015 

84.00 

9 

8.932 

.015 

59.00 

AngnstuB  Borgdorf  and  AHen  C.  Clark,  tmstee*. 

10 

4,477 

.015 

67.00 

Angnstus  Bargdorf. 
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LUt  of  landi  aaseiaed  in  the  namet  of  private  pereone  within  the  limits  of  the  proposed 
improvement  of  Anaoostia  Biver — Cootinaed. 

SECTION  t-Continned. 

[Sabdlvided  iMidt.] 


No.  of 
■quare. 

Ho.  of 
lot 

Namber 

ofsquftre 

foot. 

Rate  of 
ansoM* 
ment. 

AasoMod 
yalne. 

U41.... 

11 

4.477 

$0,015 

$67.00 

Esra  W.  Clark. 

12 

8,932 

.015 

59.00 

Do. 

18 

S.660 

.015 

83.00 

Do. 

14 

6.180 

.015 

93.00 

Do. 

16 

6,180 

.015 

93.00 

Do. 

16 

1 

5.560 

.015 
.015 

83.00 

Do. 

80,616 

1,200.00 

1142.... 

8,862 

58.00 

William  MajMi 

2 

4.492 

.016 

67.00 

Do.        ^ 

8 

4,492 

U.S. 

4 
6 

8.862 
4.605 

U.S. 
U.S. 

6 

5.244 

U.S. 

7 

4.606 

U.S. 

8 

31862 

9 

4,462 

U.S. 

10 

4.492 

.'ois* 

67.00 

Lewis  C.  Main. 

11 

8,862 

.015 

58.00 

Do. 

12 

4,605 

.015 

60.00 

Do. 

18 

5.244 

.015 

79.00 

WUIiam  HajM. 

14 

4.605 

.015 

69.00 

Do.        ' 

477.00 

81.132 

U.S. 

81,162 

Private. 

.01 
.01 

1148.... 

5,010 

42.00 
60.00 

Auffoiitna  Bargdorl 

5.010 

.01 

60.00 

BliBabethCCablenta. 

4.160 

.015 

62.00 

Do. 

5.567 

.015 

84.00 

Lewis  C.  Main. 

6.567 
4.160 

.015 
.015 

84.00 
62.00 

Angostoa  Bnrgdorl 

6.010 

.015 

75.00 

Do. 

5.010 

.015 

75.00 

Do. 

10 

4,160 

.015 

62.00 

Do. 

11 

5,567 

.01 

56.00 

Da 

12 

1 

5.567 

.01 

56.00 

Do. 

58,948 

758.00 

.01 

1144.... 

8.862 

80.00 

Colambns  Alexander. 

2 

4.892 

.01 

40.00 

Do. 

8 

4,892 

.01 

49.00 

Do. 

4 

8,862 

.01 

89.00 

Do. 

S 

5,214 

.01 

52.00 

Do. 

0 

6,180 

.01 

62.00 

Do. 

7 
8 

6,180 
5,214 

.01 
.01 

62.00 
52.00 

Anffiistas  Bargdor£ 

9 

8,862 

.01 

89.00 

Do*. 

10 

4,892 

.01 

49.00 

Do. 

11 

4,892 

.01 

49.00 

Do. 

12 

8.862 

.01 

89.00 

Do. 

18 

5.214 

.01 

52.00 

Do. 

U 
15 

6,180 
6,180 

.01 
.01 

62.00 
62.00 

Michael  L  Weller  and  Gea  R.  RepoM. 
Colnmbas  Alexander. 

16 
1 

5,214 

.01 

52.00 

Do. 

60,592 

808.00 

.01 

1145.... 

s^m 

89.00 

James  W.  Pattenon. 

2 

4.492 

.01 

45.00 

Do. 

8 

4,402 

.01 

45.00 

Do. 

4 

8.862 

.01 

89.00 

Do. 

6 

4,606 

.01 

46.00 

Do. 

6 

5,243 

.01 

52.  UO 

Do. 

7 

4,606 

.01 

46.00 

Aagnstoa  Bnffdoft 

8 

8.862 

.01 

89.00 

Do. 

9 

4,492 

.01 

46.00 

Do. 

10 

4,492 

.01 

45.00 

Do. 

U 

8,868 

.01 

89.00 

Do. 
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Hit  of  land$  iu$e»$ed  in  the  namet  of  private  personi  withim  the  Umite  qf  the  propoeed 
improvement  of  Anaooetia  River — Continaed. 

8BCTI0N  S-Contiiiaed. 

[SabdlTided  lands.] 


No.  of 
aqaare. 

No.  of 
lot. 

Nambor 

ofsqaai* 

Set. 

Rate  of 
MseM- 
ment. 

AueMod 

value. 

To  whom  aiientd. 

U45.... 

12 
13 
14 

1 
2 
8 

4 
6 
6 
7 
8 
9 
10 
11 
12 

4,606 
6.243 
4.606 

.01 

$46.00 
62.00 
46.00 

Angniitas  Bargdort 
James  W.  Patterson. 

62.326 

624.00 

.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

U«.... 

4.160 
6,010 
6.010 
4.160 
6.567 
6.667 
4,160 
6.010 
6,015 
4,160 
6,567 
6.667 

42.00 
50.00 
60.00 
42.00 
66.00 
66.00 
42.00 
60.00 
60.00 
42.00 
66.00 
66.00 

Angnstns  Bnrgdorl 

Do! 

Do. 

Do. 
James  W.  Patterson. 

Do. 

Da 

Do. 

Do. 

Do. 
i^ngnatas  Bnrgdofl 

68,953 

602.00 

1150.... 

68.050 
12,000 
68,050 
40.143 
80,508 
•2,832 
68,050 
6,400 
80.700 
60,332 
42,486 
62.332 
62,332 
20,60U 
80,597 
62,332 
80.546 
82.332 
80,597 
62,332 

TT.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 

1151 

• 

1153 

1154 

H65 

1156.... 

1157.... 

1158 

1159.... 

11«0 

1101 

1162 

1103 

1164 

1165.... 

1166.... 

1167.... 

1168  ... 

1160.... 

1170 

1,106.881 

Sufntnaty  qf  isetion  9, 

Total  area  of  agricaltnralland aores..         03.60 

Total  assessed  valaeof  aerioultnral  land $025.00 

Total  area  of  sabdivided  land sqoarefeet..      683,000 

Total  assessed  yalnsofpriyatesubdmded  land $^880.00 


SECTION  8. 
[Agricoltoral  land.] 


No.  of 
paroel. 


^mber  of 
acres. 


Rate  of 
assessment. 


Assessed 
yalne. 


To  whom  assessed. 


4. 

6. 

7, 

8. 
0. 

10. 
11. 
12, 
13. 
14. 
15. 
16. 


6.62 
11.98 
68.20 
27.62 
18 
11.46 

0.62 
26.82 

6 
24.12 

8.75 

8.80 
.68 


$200.00 

Not  asn'd. 

Not  ass'd. 

Notass'd. 

6.00 

Not  ass'd. 

20.00 

Not  ass'd. 

50.00 

15.00 

100.00 

75.00 

100.00 


$1,124.00 


00.00 

'ioi'oo' 


250.00 
862. 00 
375. 00 
285.00 
63.00 


Snsan  B.  Shbrift: 

Adjoining  Susan  B.  Sheriff. 

Adjoining  Virginia  Douglass. 

Adjoining  Wm.  B.  Webb. 

Wm.  B.  Webb. 

Adjoining  John  F.  Waggaman. 

Wm.  H.Webb. 

Adjoining  John  W.  Ross. 

Wm.  B.  Webb. 

Adjoining  Jnraes  H.  Verraelye  and  Joseph  B.  Bailey. 

Wm.  B.  Webb. 

Adjoining:  Andrew  Piggini. 

Wm.  B.  Webb. 
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LUt  of  landt  a$$e9§ed  in  the  name§  of  private  per§on$  toithin  the  limits  of  the  proposed 
improvement  of  Anaooetia  iZiver— Continaed. 

UBCTION  8->Coiitdna6d. 
[Agriooltunl  land.] 


No.  of 
parcol. 

17umb«rof 

aOTM. 

Bate  of 
assMament. 

AMoaaed 
yalue. 

To  whom  aaaeaaed. 

17 

18a.... 

18 

10 

6.70 

.84 

10.90 

42.20 

0.21 
10.86 
87.14 
67 

6 

4.96 
.04 
13.84 
14.50 
68 

4.20 

075.00 

200.00 

60.00 

$427.00 
168.00 
646.00 

U.S. 
124.00 
618.00 
186w00 

Adjoiuiafc  Caroline  J.  Dougherty. 

Wm^B.  Webb. 

W^B.Webb. 

A^oining  Wm.  K.  Bovle. 

Waahlngton  Jockey  Club. 

Adjoining  T.  B.  BrightweU,  and  H.  ]£  Fowler,  andXhoa. 

J.  Kaylor  and  Henrietto  M.  BrightweU. 
T.B.BAghtwell. 
H.M.  Fowler. 
Thoa.  J.  Naylor  and  Henrietta  M.  BrightweO. 

W.B.Shaw. 

Adjoining  S.  V.  HoCormidk. 

B.V.MoConnick. 

20 

21 

22 

24 

20.00 

60.00 

6.00 

Hotaaa'd. 

160.00 

125.00 

125.00 

6.00 

6.00 

Kotau'd. 

90.00 

26 

28 

80 

32 

34 

80 

900.00 
620.00 
6.00 
67.00 
72.00 

88 

888.00 

465.87 

6.766.00 

% 

[Subdivided  landa.] 


Ifo.  of  1  Number  of 
square,  aqnare  feet. 

Bate  of 

Aaaeaaed 

yalue. 

To  whom  aaaeaaed. 

1 

75.935 

$0.0026 

$190.00 

2 

71,058.6 

.0026 

naoo 

5 

12,000 

.0050 

60.00 

6 

7 

160.877 
276, 886. 5 

.0025 
.0026 

402.00 
092.00 

John  F.  Waggaman.    (Bobt  Morris'a  addition  to  Waah- 

8 

268,851 

.0026 

647.00 

ington.) 

9 

23.800 

.0025 

69.00 

U 

750 

.0026 

2.00 

16 

107,263 

.0026 

268.00 

987,421.1 

2,498.00 

f  qf  Motion  5. 

Total  area  of  private  agricultural  land  affeoted aorea..        465.87 

Total  value  or  private  agricultural  land  affected $6,756.00 

Total  area  of  aubdividedJand affected aqnarefeet..  987,421.10 

Total  value  of  aubdivlded  land  affected. $2,498.00 


K  27. 

establishment  op  harbor  lines  in  potomac  river  at  washing- 
ton, district  of  columbia. 

sbpobts  of  major  ohas.  e.  l.  b.  dayis,  oobfs  of  enaineebs. 

United  States  Engineer  Offioe, 

Washington^  D.  0.,  August  15^  1894. 
General:  In  accordance  with  instractions  contained  in  Department 
letter  of  February  21, 1893,  inviting  my  attention  to  the  provision  of  the 
river  and  harbor  act  of  Angast  2, 1882,  with  reference  to  the  estab- 
lishment of  harbor  lines  in  the  Potomac  Biver  in  the  vicinity  of  Wash- 
ington, I  have  the  honor  to  sabmit  herewith  a  tracing^  of  map  showing 

^Not  printed. 
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the  harbor  lines  respectfally  rectommended  by  me  to  be  established  by 
the  Secretary  of  War  under  the  terms  of  the  act  mentioned  and  nuder 
the  provisions  of  the  river  and  harbor  act  of  September  19, 1890. 

The  line  laid  down  on  the  map  is  that  of  the  lower  ed^e  of  the  stone 
retaining  ^  all  bnilt  aroand  the  filled-in  area  where  it  meets  the  plane 
of  mean  low  water,  except  where  the  line  crosses  the  sewer  canal  and 
the  inlet  of  the  tidal  reservoir,  in  the  latter  cases  being  the  prolonga- 
tion of  the  line;  the  line  is,  therefore,  a  bulkhead  line.  As  no  wharves 
or  piers  are  to  be  built  on  this  area,  no  pierhead  line  is  put  down. 

Section  6  of  the  act  of  August  5,  1886,  prohibits  the  expenditure  of 
money  for  the  establishment  of  harbor  lines  upon  property  in  respect  to 
which  there  is  any  claim  adverse  to  the  title  of  the  United  States,  and 
as  the  litigation  that  has  now  been  pending  for  many  years  involves  the 
question  of  ownership  of  the  wharf  frontage  of  the  city  of  Washington, 
no  bulkhead  or  pierhead  lines  are  laid  down  for  the  city  side  of  the 
Washington  Channel. 

The  lengths  of  the  chords,  the  arcs,  and  the  radii  of  curvature  are 
computed,  and  the  bearings  are  true,  not  magnetic. 

Th#  following  is  the  description  of  the  bulkhead  line  from  Easbys 
Point  around  the  reclaimed  area  to  the  girder  bridge  crossing  of  the 
Pennsylvania  Kailway  Company: 

Beginning  at  a  point,  A',  on  the  northeasterly  margin  of  the  Potomac  River,  at 
Easbys  Point,  near  the  foot  of  Twenty -seventh  street  northwest,  whence  a  point 
known  as  A  on  the  boundary  line  of  Potomac  Flats  bears  N.  77^  30'  £.  and  is  dis- 
tant 9.00  feet,  said  point  A  being  situated  on  line  1-2  of  the  boundary  of  Potomac 
Flats  and  being  distant  140  feet  Pi\  74^  12'  £.  from  point  1,  at  the  southeast  corner  of 
Littlefield's  (formerly  Easby's)  wharf;  and  also  distant  135.80  feet  8.  74"  12'  \V.  from 
point  2,  which  is  marked  by  an  iron  bolt  1  inch  in  diameter  and  18  inches  long,  set  in 
the  ground,  which  point  2  is  a  point  in  the  south  boundary  of  the  square  south  of 
square  12  of  the  city  of  Washington,  D.  C. ;  thence  from  A'  on  a  curve  convex  to  the 
channel  of  the  Potomac  River,  with  a  radius  of  2,699  feet  and  a  chord  bearing  S.  21^ 
01'  E.  and  799.74  feet  long;  tbeoce  on  a  curve  convex  to  the  channel  with  a  radius  of 
5,738.65  feet  and  a  chord  bearing  S.  31"  37'  £.  and  417.96  feet  long;  thence  on  a  tangent 
line  8.  33^  42'  E.  1,189.58  feet;  thence  S.  36"  33'  E.  1,182.58  feet;  thence  S.40"  52'  E. 
1,010.72  feet;  thence 8. 46"  07' E.  908.56 feet;  thence  8.  49"  48' E.  1,047.61  feet;  thence 
8.  54"  52'  E.  998.20  feet;  thence  on  a  tangent  curve  concave  to  the  channel,  with  a 
radius  of  6,602.13  feet  and  a  chord  bearing  8. 53""  34'  E.  and  299.66  feet  long;  thence 
on  a  curve  intersecting  the  last-described  line  and  concave  to  tiie  channel,  with  a 
radius  of  4,045.05  feet  and  a  chord  bearing  8.  50"  34'  £.  and  39^.05  feet  long;  thence 
on  a  tangent  line  8.  47"  45'  £.  297.57  feet  to  a  point  caUed  J',  which  is  marked  by  a 
crosscut  on  the  coping  at  the  extreme  west  comer  of  the  north  abutment  of  the 
part  of  Long  Bridge  crossing  the  Virginia  Channel;  thence  on  a  curve  concave  to 
the  channel  of  the  river,  intersecting  the  last  line  at  J',  with  a  radius  of  8,915.13  feet 
and  a  chord  bearing  8.  39" 48'  £.  and  2,152.36  feet  long;  thence  on  a  tangent  curve 
having  a  radius  of  10,553.63  feet  and  a  chord  bearing  8.  27"  51'  30"  E  and  1,842.77  feet 
long;  thence  on  a  tangent  line  bearing  8.  22"  51'  £.  4,324.10  feet;  thence  on  a  curve 
around  the  southern  extremity  of  Potomac  Flats  at  the  junction  of  the  Virginia 
Channel  with  the  Washington  Channel,  intersecting  the  last-described  line,  with 
a  radius  of  129.70  feet  and  a  chord  bearing  N.  77"  39'  E.  and  254.66  feet  long; 
thence  along  the  westerly  margin  of  the  Washington  Channel,  on  a  right  line 
intersecting  the  last-described  fine,  N.  1"  23'  W.  4,097.90  feet;  thence  on  a  curve 
intersecting  the  last- dcbcri bed  line,  and  convex  to  the  channel,  with  a  radius  of 
2,275.^:6  feet  and  a  chord  bearing  N.  9"  04'  W.  and  593.44  feet  long;  thence  on  a 
right  line  intersecting  the  last- described  line,  N.  16"  40'  W.  1,255.22  feet;  thence  on 
a  curve  convex  to  the  channel  and  intersecting  the  last-described  line,  with  a  radius 
of  2,006  feet  and  a  chord  bearing  N.  24"  38'  W.  556.63  feet  long;  thence  on  a  right 
line  intersecting  the  last-described  line,  N.  32"  37'  W.  511.48  feet;  thence  on  a  tan- 
gent curve  convex  to  the  channel,  with  a  radius  of  2,553.70  feet  and  a  chord  bearing 
fi,  35"  10'  W  and  227.23  feet  long;  thence  on  a  tangent  curve  convex  to  the  channel, 
with  a  radius  of  2,382.80  feet  and  a  chord  bearing  N.  42"  06'  W.  and  364.24  feet  long; 
thence  on  a  tongent  line  N.  46"  29'  W.  1,905.39  feet;  thence  N.  23"  26'  W.  590.10  feet 
to  a  point  at  the  southeast  comer  of  the  coping  stone  of  the  lower  step  of  the  south 
wing  of  the  southwest  abutment  of  the  Pennsylvania  Railroad  Companv's  bridge 
across  the  Washington  Channel,  being  also  at  the  intersection  of  tne  low-water 
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plane  with  the  face  of  the  wing  wall  at  the  sonthem  end;  whence  a  monument 
caUed  V  hears  S.  18^  41'  W.,  distant  98.92  feet. 

Very  respectfully,  your  obedient  servant, 

Ohas.  E.  L.  B.  Davis, 
Major  J  Corps  of  Engineers. 
Brig.  Oen.  Thomas  L.  Oaset, 

Chief  of  EngineerSy  U.  8.  A. 

[Seventh  indorsement.] 

War  Department,  August  15^  1899. 
Approved  in  accordance  with  the  recommendation  of  the  Chief  of 
Engineers  in  letter  of  July  1, 1899,  and  of  the  Oomroissioners  of  the 
District  of  Columbia  in  letter  of  August  8, 1899. 

Elihu  Root, 

Secretary'of  War. 


United  States  Enoinebr  Office, 

Washingtonj  D.  0.,  December  30^  1695. 

General:  In  compliance  with  the  instructions  contained  in  Depart- 
ment indorsement  of  August  16, 1894, 1  have  the  honor  to  submit  the 
following  additional  report  and  recommendations  in  regard  to  bulkhead 
liues  along  the  water  front  of  the  city  of  Washington  on  the  Washing- 
ton Channel  between  the  Long  Bridge  at  the  foot  of  Fourteenth  street 
west  and  the  junction  of  the  Anacostia  and  Potomac  rivers  off  the 
lower  end  of  the  United  States  Arsenal  grounds  (Reservation  No.  5). 

The  Washington  Channel  water  front  between  the  Long  Bridge  at 
Fourteenth  street  west  and  the  upper  end  of  the  Arsenal  grounds  at 
P  street  south  is  occupied  by  a  heterogeneous  collection  of  wharves  of 
varied  shapes,  widths,  lengths,  and  construction.  Some  of  these  are 
open  pile  wharves,  but  most  of  them  are  solid,  being  built  with  faces  of 
timber,  crib  work,  or  stone  and  filled  in  with  earth.  Most  of  the  wharves 
have  buildings  upon  them.  The  existing  bulkheads  are  irregular  in 
line  and  of  similarly  varied  construction.  Waten  street,  which  extends 
along  the  entire  front  from  Fifteenth  street  west  to  P  street  south,  has 
numerous  car  tracks  upon  it,  while  its  westerly  side  is  lined  with  wooden 
storehouses  and  other  buildings,  many  of  them  projecting  beyond  the 
line  of  the  street  as  established  February  22, 1839,  by  the  President  of 
the  United  States.  In  view  of  the  existing  conditions  it  was  evident 
that  no  intelligent  action  could  be  taken  without  a  detailed  survey  of 
this  entire  front  and  the  preparation  of  a  working  map  showing  the 
location  of  the  various  wharves,  buildings,  etc,  as  well  as  Water  street 
and  the  adjacent  squares  of  the  city.  As  no  special  funds  were  avail- 
able for  this  work,  it  was  deemed  advisable,  in  the  interest  of  economy, 
to  have  this  survey  made  by  the  regular  field  party  employed  on  the 
Potomac  river  improvement  at  such  times  as  it  could  be  spared  from 
the  current  duties  in  connection  with  the  contracts  and  construction  in 
progress.  Some  of  the  field  work  had  already  been  executed,  but  the 
pressure  of  other  work  was  so  great  that  it  was  necessary  to  defer  most 
of  it  until  the  working  season  of  1895.  The  field  work  was  completed 
in  July,  1895.  It  was  then  necessary  to  utilize  the  favorable  weather 
for  the  survey  of  the  proposed  bridge  across  the  Anacostia  River,  so 
that  the  subsequent  preparation  of  the  working  map  and  determination 
of  die  lines  have  been  delayed  in  consequence. 
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Inasmach  as  the  decision  of  tbe  sapreme  ooort  of  the  District  of 
Oolambia  in  the  Potomac  Flats  Case  rendered  October  17, 1895,  if  con- 
firmed by  the  Supreme  Court  of  the  United  States,  will  place  the  juris- 
diction of  the  wharves  along  the  Washington  Channel  in  the  hands  of 
the  Commissioners  of  the  District  of  Columbia,  it  was  deemed  advisable 
to  consult  with  the  Engineer  Commissioner  as  to  the  location  of  the 
proposed  bulkhead  line,  and  this  course  was  adopted. 

The  Commissioners  have  also,  at  the  request  of  this  office,  caused  the 
oomers  of  the  several  squares  fronting  on  Water  street  to  be  laid  out 
and  marked  by  the  surveyor  of  the  District  of  Columbia.  Water  street 
has  three  general  directions  along  the  Washington  Channel,  bearing 
(in  passing  up  the  channel)  first  to  the  west  of  north,  then  about  north- 
west, and  then  about  north  of  west.  It  was  found  that  the  sides  of  the 
contiguous  squares  fronting  on  any  one  section  of  Water  street  were 
not  in  a  mathematically  straight  line,  so  that  in  the  description  which 
follows  reference  is  made  to  the  corners  of  the  squares  at  the  termini 
of  the  several  sections  of  the  street  to  avoid  ambiguity  in  future  surveys, 
maps,  etc. 

The  determining  factor  in  the  establishment  of  the  bulkhead  line  is 
the  width  required  for  traffic  along  Water  street.  The  lower  part  of 
Water  street  between  Seventh  street  west  and  P  street  south  is  largely 
used  for  street-car  traffic,  and  no  less  than  three  lines,  having  five  tracks, 
have  their  termini  here,  thus  affording  convenient  connection  with  the 
various  lines  of  steamers  navigating  the  Potomac  Biver.  Between 
these  tracks  and  the  river  space  should  be  provided  for  access  to  the 
various  wharves  by  teams  hauling  freight.  The  Engineer  Commissioner 
is  of  the  opinion  that  the  future  demands  of  trade  may  require  an  addi- 
tional track  for  the  hauling  and  transshipment  of  freight  to  and  from 
the  various  steam  railroad  lines.  It  was  found  that  on  the  lower  part 
of  Water  street  a  width  of  120  feet  measured  firom  the  northeasterly 
side  will  be  sufficient  for  the  above-mentioned  purposes.  Between  the 
foot  of  Seventh  street  west  and  the  foot  of  Eleventh  street  west  there 
are  but  two  car  tracks  and  a  less  width  might  suffice  for  some  years, 
but  with  a  view  to  future  development  it  is  desirable  that  the  same 
width  of  120  feet  should  be  provided  on  this  section  and  also  on  the 
next  section  up  to  Thirteenand-ahalf  street  west  near  the  Long  Bridge. 
Where  the  lines  thus  bounding  the  three  sections  of  Water  street  join, 
a  slight  increase  in  width  is  regarded  as  necessary  in  order  to  provide 
ample  room  for  the  curvature  of  railroad  tracks  as  well  as  traffic 

Bulkhead  lines  laid  down  as  above  indicated  do  not  vary  greatly 
from  the  existing  bulkheads  upon  the  lower  section  of  Water  street, 
and  do  not,  therefore,  infringe  materially  upon  the  existing  tidal  space 
in  the  channel.  Along  the  upper  sections  of  Water  street,  where  the 
wharves  are  for  the  most  part  solid,  a  material  increase  in  the  tidal 
space  will  be  secured  when  the  bulkhead  is  built  and  open  pile  wharves 
are  substituted  for  those  now  filled  in.  Along  the  Arsenal  grounds 
(Beservation  No.  5)  the  existing  wall  furnishes  a  desirable  bulkhead 
line  for  the  upper  half  of  the  reservation,  while  the  general  line  of 
this  bulkhead  extended  to  the  initial  point  of  the  wharf  line  of  the 
Anacostia  River  will  rectify  the  irregularities  in  the  Arsenal  wall  and 
improve  existing  conditions.  It  is  proposed  to  fill  in  the  triangular 
8pa(*e  at  the  junction  of  the  two  rivers,  as  a  shoal  naturally  forms  here 
and  the  space  is  not  needed  for  wharfage. 

Lines  have  been  laid  down  on  the  working  map  in  accordance  with 
the  above  general  principles  and  found  to  be  entirely  practicable. 
They  have  been  transferred  to  the  general  map  herewith  which  accom- 
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panied  tbe  report  of  Angast  15, 1894,  and  are  respectfully  recommended 
for  adoption.  In  the  description  which  follows  bearings  and  distances 
along  Water  street  have  been  purposely  omitted  as  the  lines  should  be 
laid  out  parallel  to  and  120  feet  from  the  ^orthea8t  line  of  Water  street. 

DESCRIPTION  OF  BULKmEAD  LINKS. 

Commenoing  »t  the  southeast  oomer  of  the  southeast  wing  wall  of  the  northeast 
abutment  of  the  bridge  built  by  tht  Baltimore  and  Potomac  Railroad  Company 
across  the  Washington  Channel  at  a  point  marked  a  on  the  aooompanyinff  map  and 
rannini;  thence  in  a  straight  line  to  a  point  marked  h  on  the  map,  said  point  b  beine 
the  extreme  westerly  oomer  of  the  stone  work  of  the  old  wharf  near  the  foot  of 
Thirteen-and-a-half  street  west,  formerly  known  as  Riicgs  Wharf,  and  also  a  ter- 
minus of  a  boundary  line  of  the  Potomac  Flats  as  established  by  the  Seoretarv  of  War 
and  shown  on  the  map ;  thence  from  said  point  b  along  said  boundary  line  in  a 
straight  line  marked  &  o  on  the  map  to  a  point  marked  o  at  the  intersection  of  said 
boundary  line  with  the  line  e  d,  hereinafter  next  described ;  thence  fh>m  this  point  o 
in  a  straight  line  marked  o  d  on  the  map,  parallel  to  and  120  feet  distant  at  right 
angles  from  the  northeasterly  line  of  the  part  of  Water  street  between  Thirteen- 
and-a-half  street  and  Twelfth  street  (said  northeasterly  line  of  said  part  of 
Water  street  being  determined  for  the  purposes  of  this  description,  by  a  straight 
line  joining  the  southwest  comer  of  square  270  and  the  southeast  comer  of  square 
SOO),  to  a  point  d  shown  on  the  map  and  distant  150  feet  northwesterly  from  the 
intersection  of  the  line  ed  eztendea  with  the  line  ef,  hereinafter  described  ex- 
tended in  a  northwesterly  direction;  thence  from  said  point  d  in  a  strai^j^ht  line 
marked  ds  on  the  map  to  a  point  marked  e,  150  feet  southeasterly  from  said  inter- 
section  of  the  lines  e  d  and  ef  extended ;  thence  from  said  point  s  in  a  straight 
line  marked  ef  on  the  map,  parallel  to  and  120  feet  distant  at  right  angles  from 
the  northeasterly  line  of  that  part  of  Water  street  lying  between  Twellth  street 
west  and  Seventh  street  west  (said  northeasterly  line  of  said  part  of  Water  street 
being  determined  for  the  purposes  of  this  description  by  a  straight  line  joining  the 
extreme  west  corner  of  square  329  and  the  extreme  south  corner  of  square  west  of 
471)  to  a  point  marked  f  on  the  map,  said  point/  being  distant  200  feet  northwest- 
erly from  the  intersection  of  the  line  ef  extended  southeasterly  with  the  line  g  h. 
hereinafter  described,  extended  in  a  northwesterly  direction;  thence  from  said 
point/  in  a  straight  line  marked/^  on  the  map  to  a  point  g,  200  feet  southeasterly 
from  the  above-mentioned  intersection  of  the  lines  e  f  and  g  h;  thence  from  said 
point  ^  in  a  straight  line  marked  a  h  on  the  map,  parallel  to  and  120  feet  distant  at 
right  angles  from  the  northeasterly  line  of  that  part  of  Water  street  lying  between 
Seventh  street  west  and  P  street  south  (said  northeasterly  line  of  said  part  of  Water 
street  being  determined  for  the  purposes  of  this  description  by  a  straight  line  join- 
ing the  northwest  comer  of  square  472  and  the  southwest  comer  of  square  504),  to 
a  point  h  at  the  intersection  of  said  line^  i^  with  the  face  of  the  existing  bulkhead  wall 
of  Reservation  No.  5;  thence  from  said  noint  h  along  the  existing  bulkhead  wall  of 
Reservation  No.  5  in  a  straight  line  marlced  A  i  on  the  map  to  a  point  marked  i,  said 
point  i  being  the  first  angle  in  the  bulkhead  wall  below  the  south  line  of  P  street 
south ;  thence  frx>m  said  point  i  in  a  straight  line  marked  ikon  the  map  to  a  point 
marked  k  on  the  wharf  line  of  the  Anacostia  River ;. .  approved  by  the  Secretary  of 
War,  May  21, 18d2,  said  point  k  bearing  S.  7°  18'  W.  and  distant  827.3  feet  from  the 
location  of  a  monument  marked  c  on  Reservation  No.  5. 

It  is  farther  recommended  that  so  much  of  the  wharf  line  of  the 
Anacostia  River  as  lies  soath  of  Eeservation  No.  5  shall  be  regarded 
as  a  bnlkhead  line  subject  to  sach  modifications  as  may  be  fonnd  con- 
venient and  economical  in  the  construction  of  a  wall,  in  order  that  the 
triangular  area  thus  inclosed  may  be  filled  in  as  contemplated  by  the 
plans  for  the  improvement  of  Anacostia  Biver. 

The  wharf  line  shown  on  the  map  along  the  Washington  Channel  was 
recommended  by  the  Board  of  Engineers  on  the  Improvement  of  the 
Potomac  Biver  (see  Senate  Ex.  Doc.  No.  126,  Forty-seventh  Congress, 
%  first  session^  pages  6  and  12),  and  is  understood  to  htkve  been  adopted 
by  Congress  in  approving  the  plan  of  improvement  by  the  act  of 
August  2, 1882.    This  line  is  described  as  follows: 

Commencing  at  a  point  25  feet  outside  the  northwest  corner  of  Riggs's  wharf,  run- 
ning thence  in  a  straight  line  to  a  point  L5  feet  outside  the  southwest  corner  of  the 
lower  wharf  of  the  Great  Falls  Ice  Company;  thenee  in  a  straight  line  to  a  point  26 
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feet  outside  the  soathwest  corner  of  Evans'sstone  wharf;  thence  in  a  straight  line  to 
a  point  25  feet  outside  the  northwest  comer  of  the  third  wharf  helow  the  Alexan- 
dria Ferry  Company's  slip;  thence  in  a  straight  line  to  the  sonthwest  comer  of  the 
wharf  of  the  Inland  aod  Seaboard  Company,  and  con  tinning  to  a  point  140  feet  above 
the  first  angle  in  the  Arsenal  wall  and  220  feet  west  of  said  wall ;  thence  to  a  point 
130  feet  outside  the  Arsenal  wall  at  the  site  of  the  old  penitentiary  wharf;  thenoe  to 
a  point  10  feet  west  of  the  northwest  comer  of  the  existing  Arsenal  wharf. 

The  sea  wall  (and  balkhead  line)  on  the  aonthwesterly  side  of  the 
Washiu^n  Channel,  bounding  Section  III  of  the  reclaimed  area,  is 
substantially  parallel  to  the  above-mentioned  wharf  line.  The  entire 
8pace  between  these  two  lines  is  required  for  the  turning  and  navigation 
of  steamers. 

The  space  between  the  proposed  Water  street  bulkhead  line  and  the 
wharf  line  shown  will  afi'ord  wharves  and  slips  with  depths  ranging 
from  167  to  275  feet,  which  is  regarded  as  sufficient. 
Very  respectfully,  your  obedient  servant, 

Ohas.  E.  L.  B.  Davis, 
Major ^  Carps  of  Engineers. 
Brig.  Gen.  W.  P.  Cbaighill, 

Chief  of  Engineers^  U,  8.  A. 

[Sooond  indonement.] 

Wab  Department,  August  15j  1899. 
Approved  in  accordance  with  the  recommendation  of  the  Chief  of 
Engineers,  in  letter  of  July  1, 1899,  and  of  the  Commissioners  of  the 
District  of  Columbia^  in  letter  of  August  8, 1899. 

Elihu  Boot, 

Secretary  of  War. 


LETTER  OF  THE  CHIEF  OP  ENaiNEERS. 

Office  of  the  Chief  of  ENaiNEEBS, 

United  States  Abmt, 
Washingtonj  July  dj  1899. 

Sib:  Inviting  attention  to  act  of  Congress  of  March  3, 1899,  entitled 
'^An  act  relative  to  the  control  of  wharf  property  and  certain  public 
spaces  in  the  District  of  Columbia,-'  and  particularly  to  section  3  of  the 
act,  1  have  the  honor  to  advise  you  that  the  question  of  harbor  lines 
along  the  Potomac  Biver  at  Washington  has  been  under  consideration 
by  the  Engineer  Department  for  a  number  of  years,  the  establishment 
of  such  lines  having  been  authorized  by  the  river  and  harbor  act  of 
August  2, 1882.  Beports  on  the  subject  were  submitted  in  1894  and 
1895  by  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers,  then  in  charge 
of  the  Potomac  Biver  improvement,  and  the  matter  has  also  recently 
been  examined  into  by  Lieut.  Col.  Charles  J.  Allen,  Corps  of  Engineers, 
now  in  charge  of  said  work,  and  by  the  Chief  of  Engineers.  A  copy 
of  the  map  upon  which  the  lines  proposed  are  indicated  is  sent  here- 
with, together  with  copies  of  the  reports  describing  said  lines  and 
setting  forth  the  views  and  recommendations  of  the  local  engineer 
officers. 

The  matter  is  brought  to  the  attention  of  the  Commissioners  of  the 
District  of  Columbia  for  such  action  as  they  may  think  proper  ander 
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the  act  of  March  3, 1899,  with  a  view  to  presenting  the  same  for  final 
action  of  the  Secretary  of  War. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.y  Chief  of  Engineers^ 

U.  8.  Army. 
Hon.  John  Br  Wight, 

President  of  the  Board  of  Commissioners 

of  the' District  of  Columbia^  Washington^  D.  0. 


LETTBB  OF  THE  OOMMISSIONEBS  OF  THE  DISTBIOT  OF  OOLUMBIA. 

OFFIOB  OOMMISSIONEBS  OF  THE 

DisTBiOT  OF  Columbia, 
Washington^  August  8, 1899. 
SiB:  The  Oommissioners  of  the  District  of  Oolnmbia  have  the  honor 
to  notify  yon,  parsaant  to  the  provisions  of  section  3  of  the  act  of  Con- 
gress "relative  to  the  control  of  wharf  property  and  certain  public 
spaces  in  the  District  of  Columbia,''  approved  March  3, 1899,  that  they 
concur  in  the  determination  of  the  harbor  lines  of  the  Potomac  River 
at  Washington  as  shown  upon  the  map  transmitted  to  them  by  your 
communication  of  the  8th  ultimo. 
Very  respectfully, 

John  B.  Wight, 
Presidenty  Board  of  Commissioners^  D.  (?• 

Gten.  John  M.  Wilson, 

Chief  of  Engineers  J  U.  8.  A. 


LBTTEB  of  THE  CHIEF  OF  ENOINEEBS. 

Office  of  the  Chief  of  Enoinbbbs, 

United  States  Abmt, 
Washington^  July  i,  1899. 

SiB:  By  letter  of  February  21, 1893,  this  office  directed  Miy.  Charles 
E.  L.  B.  Davis,  Corps  of  Engineers,  then  in  charge  of  the  improvement 
of  the  locality,  to  consider  and  report  upon  the  subject  of  the  establish- 
ment of  harbor  lines  in  the  Potomac  River  at  Washington,  D.  C,  hav- 
ing in  view  the  provisions  of  the  river  and  harbor  act  of  August  2, 1882, 
making  appropriation  for  the  improvement  of  Potomac  Eiver,  and  the 
provisions  of  section  12  of  the  act  of  September  19,  1890. 

Major  Davis  gaye  the  subject  careful  consideration  and  submitted 
two  reports,  one  dated  August  15,  1894,  in  which  is  described  a  bulk- 
head line  extending  around  the  area  reclaimed  by  the  United  States, 
from  Easbys  Point,  near  the  foot  of  Twenty  seventh  street  NW.,  to  the 
southwest  abutment  of  the  Pennsylvania  Railroad  Company's  bridge 
across  the  Washington  Channel,  the  other  dated  December  30, 1895,  in 
which  is  described  a  bulkhead  line  along  the  water  front  of  the  city  of 
Washington,  on  the  Washington  Channel  between  the  Long  Bridge  at 
the  foot  of  Fourteenth  street  W.  and  the  junction  of  the  Anacostia  and 
Potomac  rivers  off  the  lower  end  of  the  United  States  Arsenal  grounds. 
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A  map  showing  by  full  red  lines  the  bulkhead  lines  described  in  both 
reports  and  recommended  by  Major  Davis  is  also  submitted. 

In  his  report  of  December  30, 1895,  Major  Davis  also  recommended 
that  so  much  o'f  the  wharf  line  of  the  Auacostia  River  as  lies  south  of 
Reservation  No.  5  (United  States  Arsenal  grounds)  shall  be  regarded 
as  a  bulkhead  line,  subject  to  such  modifications  as  may  be  found  con- 
venient and  economical  in  the  construction  of  a  wall,  in  order  that  the 
triangular  area  thus  inclosed  might  be  filled  in  as  contemplated  by  the 
plans  for  the  improvement  of  the  Anacostia  Biver. 

These  papers  have  been  considered  by  Lieut.  Ool.  Charles  J.  Allen, 
Corps  of  Engineers,  the  officer  now  in  charge  of  the  Potomac  River 
improvement  whose  report  on  the  subject  is  contained  in  fifth  indorse- 
ment on  7396  E.  D.  herewith. 

Ooncurring  in  the  views  of  these  officers,  I  recommend  approval  by 
the  Secretary  of  War  of  the  accompanying  reports  and  the  establish- 
ment, under  the  provisions  of  section  11  of  the  river  and  harbor  act 
approved  March  3, 1899,  of  the  lines  selected. 

The  two  reports  and  the  map  have  been  prepared  for  the  signature 
of  the  Secretary. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  EngineerSj 

Hon.  R.  A.  Alger,  U.  8.  Army. 

Secretary  of  War. 

[Note. — ^The  lines  recommended  by  the  Chief  of  Engineers  and  the 
Commissioners  of  the  District  of  Columbia  were  approv^  by  the  Secre- 
tary of  War  August  15, 1899.] 
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IMPROVEMENT  OF  NORFOLK  HARBOR,  VIRGINIA,  AND  ITS  APPROACHES, 
AND  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  VIRGINIA  AND 
NORTHEASTERN  NORTH  CAROLINA. 


REPORT  OF  MAJOR  TH08,  L.  CASEY,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1899,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROYKMENTS. 


1.  Harbor  at  Norfolk,  and  its  approachee, 

Virginia. 

2.  Elizabeth  River,  Virginia. 

3.  Western  Branoh  of  Elizabeth  River, 

Virginia. 

4.  Nansemond  River,  Virginia. 

5.  Appomattox  River,  Virginia. 

6.  Harbor  at  Cape  Charles  City,  Vir- 

ginia. 

7.  Nandna  Creek,  Virginia. 

8.  Waterway  from  Norfolk,  Virginia,  to 

the  Soonds  of  North  Carolina. 


9.  Inland  water  ronte  flrom  Norfolk, 
Virginia, to  Albemarle  Sonnd,North 
Carolina. 

10.  Eden  ton  Bay,  North  Carolina. 

11.  Roanoke  River,  North  Carolina. 

12.  Pasqaotank  River,  North  Carolina. 

13.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion* 


8URVBT. 
14.  Deep  Creek  Branch  of  Elizabeth  River,  VirginiA. 


United  States  Engineer  Oppioe, 

Norfolk^  Va.,  July  19y  1899. 
Oenebal:  I  have  the  honor  to  transmit  herewith  my  annual  report 
upon  the  works  of  river  and  harbor  improvement  in  my  charge  during 
the  fiscal  year  ended  Jane  30, 1899. 

Very  respectfally,  your  obedient  servant, 

Thos.  L.  Casey, 
Major ^  Corps  of  Engineers. 
Brig,  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 


Li. 

improvement  op  harbor  at  NORFOLK,  AND  ITS  APPROACHES, 

VIRGINIA. 

No  work  was  carried  on  during  the  fiscal  year  ended  June  30, 1899. 
The  expenditures  during  the  fiscal  year  were  for  outstanding  liabilities 
June  30,  1898. 

Under  the  title  of  "  Improving  Elizabeth  River,  Virginia,'^  an  appro- 
priation of  $360,000  was  made  in  the  deficiency  act  approved  July  7, 
1^8,  for  securing  a  channel  450  feet  wide  and  28  feet  deep  at  mean  low 
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water  from  Hampton  Roads  to  the  United  States  navy-yard  near  Nor- 
folk, Ya.  The  operations  thereunder  are  described  in  a  report  under 
the  title  quoted. 

The  commerce  of  the  harbor  for  the  calendar  year  189S  is  shown  in 
tabulated  tbrm  below. 

Norfolk  Harbor  is  in  the  oolleotion  district  of  Norfolk  and  Portsmontli,  and  Nor- 
folk, Va.,  is  the  nearest  port  of  entry.  Nearest  light-honse  is  Craney  Island  Light,  at 
month  of  Elizabeth  River,  Virginia.    Nearest  fort,  Fort  Monroe,  Va. 

Amoant  of  revenue  collected  at  port  of  Norfolk,  Va.,  daring  the  fiscal  year  ended 
June  3D,  1899,  $20,494.83. 

Mimey  ata/tement 

July  1,1898,  balance  unexpended $3,719.22 

June  30, 1^,  amonnt  expended  daring  fiscal  year 55. 70 

Jnly  1, 1899, balance  unexpended 3,663.52 

Amoant  (estimated)  reqaired  for  completion  of  existing  project 56, 774. 56 

AmouDttnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901.     56, 774. 56 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 


Appropriatiofu, 


August  14, 1876 $35,000 

June  18, 1878 50,000 

March  3, 1879 ' 75,000 

June  14.1880 50,000 

March  3. 1881 75, 000 

August  2, 1882 75,000 

July6,1884 25,000 

Augu8t5,1886 60,000 


August  11, 1888 $50,000 

September  19, 1890 150,000 

July  18. 1892 150,000 

August  18,1894 100,000 

June3,1896 100,000 

Total 985,000 


OOMMBRdAX  8TATI8TI0S. 


The  following  statistics  relative  to  the  commerce  of  the  Harbor  of  Norfolk,  Va., 
during  the  calendar  year  1898  were  compiled  from  statements  furnished  by  parties 
making  shipments  over  this  waterway : 


Arttdes. 

Amonnt. 

Value. 

Coal - 

Tont, 

2,072,924 

39,506 

474,426 

144,900 

221.028 

8,557.417 

•4,698,172 
310, 713 

Fertilisers , 

liUnber  ..••••..«•.■.•......■.*..•..■.•.#...«••..■...••.••.•.........■....••• 

4,286  800 

Cotton * .....••.. 

14, 490. 000 
4, 420, 560 

Grain 

Merohsndliie --  -  -- 

491,847,750 

Total 

6,510,201 

519.953,995 

No  accurate  statement  can  be  compiled  as  to  the  number,  draft,  and  tonnage  of 
vessels  navigating  the  harbor,  but  it  may  be  said  that  they  were  from  the  smiJlest 
to  an  8,000-ton  ship. 

Approximate  amoant  of  freight  of  all  kinds  shipped  and  received  by  water: 


Year. 

Tons. 

Year. 

Tons. 

ISgg 

1.914.506 
2,243.087 
2,384,841 
2,931,751 
3,427,189 
3,584,727 

1894 

4,545,049 
5, 018, 185 

1889 

1895 

1890 

1896 

6,986,636 

1891       

1897 

9, 430, 526 

1892 

1888 

6,510,201 

180S 
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L  2. 

IMPROVEMENT  OP  ELIZABETH  RIVER,  VIRGINIA. 

An  item  in  the  deficiency  act,  approved  July  7, 1898,  appropriated 
$360,000  for  secaring  a  channel  450  feet  wide  and  28  feet  deep  at  mean 
now  water  from  Hampton  Boads  to  the  navy-yard  near  Norfolk,  Va., 
the  funds  so  provided  to  be  available  until  June  30, 1899. 

In  compliance  with  instructions  from  the  Chief  of  Engineers,  United 
States  Army,  a  project  covering  the  execution  of  the  work  was  sub- 
mitted on  July  9, 1898,  and  the  same  was  approved  July  21, 1898.  It 
was  estimated  that  the  removal  of  about  2,000,000  cubic  yards  of  mate- 
rial, scow  measurement,  would  be  necessary  to  obtain  the  required 
channel  and  that  the  greater  part  would  be  soft  mud.  The  price  includ- 
ing inspection  and  contingencies  was  stated  at  18  cents  per  cubic  yard, 
scow  measurement,  and  recommendation  made  that  the  work  be  done 
by  contract  after  ten-day  advertisement  in  of&cial  newspapers,  the  law 
making  provision  for  the  work  limiting  the  time  of  advertisement  to 
that  period. 

The  work  was  duly  advertised  under  date  of  July  14, 1898,  and  speci- 
fications issued  covering  the  execution  of  the  work  and  providing  for 
the  completion  of  a  150foot  channel,  28  feet  deep  at  mean  low  water 
throughout,  on  or  before  November  30, 1898,  and  the  full  channel  pro- 
jected by  June  30, 1899.  The  bids  received  were  opened  August  3, 1898 
(abstract  appended),  with  the  result  that  the  contract  was  awarded  to 
the  American  Dredging  Oompany,  of  Philadelphia,  Pa.,  the  lowest  bid- 
der, at  14 J  cents  per  cubic  yard,  scow  measurement.  The  contract  with 
the  company  named  above  was  executed  August  12, 1898,  and  opera- 
tions thereunder  commenced  August  23  and  completed  December  23, 
1898. 

Eight  dredges  with  proper  scow  and  tug- boat  .equipment  were  em- 
ployed on  the  work.  The  total  amount  of  material  removed  was 
2,361,775  cubic  yards,  scow  measurement.  The  material  was  deposited 
behind  the  Ripraps,  opposite  Fort  Monroe,  Va. 

Since  the  dredging  was  done  an  examination  of  the  channel  has  been 
made,  which  shows  that  the  required  depth  has  been  obtained. 

The  cost  of  the  improvement  made  may  be  stated  as  follows: 

Dredging  and  depositing  2,361,775  cubic  yards,  scow  measurement,  of 

material,  at  14i  cents $342,457.38 

Inspection 6,791.63 

Contingencies 10,267.41 

Total 359,516.42 

This  river  is  in  the  collection  district  of  Norfolk  and  Portsmoath,  and  Norfolk, 
Va.,  is  the  nearest  port  of  entry.  Nearest  light-house  is  Craney  Island  Light,  at 
month  of  Elizabeth  River,  Virginia.     Nearest  fort.  Fort  Monroe,  Va. 

Amonnt  of  revenue  collected  at  port  of  Norfolk,  Va.,  daring  the  fiscal  year  ended 
June  30,  1899,  $20,494.83. 

Money  statement. 

Amount  appropriated  by  deficiency  act  appro  ved  July  7,  1898 $360, 000. 00 

June  30, 1899,  amount  expended  during  fiscal  year 359,450.09 

July  1,  1899,  balance  unexpended 549.91 

July  1,  1899,  outstanding  liabilities 66.33 

July  1,1899,  balance  avaUable 483.58 

Appropriation, 

July  7, 1898 $360,000 

BNG  99 93 
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Ah9iraot  ofpropo$aU  rtodvedfar  dredging  the  Elizabeth  River,  Virginiat  from  deep  water 
in  Hampton  Roods  to  navy -yard,  near  Norfolk,  Va.,  in  response  to  advertisement  dated 
July  Uf  1898,  and  under  specifications  of  the  same  date,  opened  by  Capt,  Thomas  L, 
Casey,  Corps  of  Engineers,  at  19  o'clock  noon,  on  August  S,  1898,  at  Norfolk,  Va, 


h 


Name  and  tddroM  of  bidder. 


Baltimore  Dredging  Co.,  Baltimore,  Md.. . 

P.  Sanford  Roes,  Jeraey  Citv,  N.J 

Geo.  Leary.  New  York,  N.  Y 

American  Dredging  Co.,  Philadelphia,  Pa 
Virginia  Dredging  Co.,  Blchmond,  Ya. . . . 


Price  bid 
per  cabio 
yard,  scow 
measare- 


Amount  of 
material  that 
can  be  removed 
with  ayailable 
fdnds  at  price 
bid. 


OvXric  yards, 
2,110,890 
a.  203. 390 
2,044,025 
2,241,380 
2.070,006 


Bidder. 


Time. 


A  channel  160  feet  wide,  28 
feet  deep  at  mean  low 
water. 


Commence.        Complete. 


A  channel  460  feet  wide,  28 
feet  deep  at  mean  low 
water. 


Commenoe.       Complete. 


Baltimore  Dredging  Co. 
P.  Sanford  Koea 


Geo.Leaiy 

American  Dredging  Co  . 
IgmgCo... 


Yirginia  Dredg 


Aug.  25, 1808 
Aug.  81, 1898, 
or  ten  days 
after  sign* 
ing  con- 
tract. 
Sept.  20, 1806 
Sept    1,1806 
do 


Not.  80, 1886 
do 


.do. 
.do. 


Oct.     1,1898 
Same  as  for 
150foot 
channel. 


Sept  20, 1896 
Sept  1,1896 
NoY.  80,1898 


June  80. 1899 
Do. 


Do. 
Do. 
Do. 


Contract  in  force. 


Name  and  address.of  contractor. 


American  Dredging  Co.,  Philadelphia,  Pa.. 


Date  of  ap- 
proval. 


Sept  17,1898 


Dateof 
ning  wori 


Aug.  23, 1898 


Date  of  expi- 
ration. 


Deo.  28,1898 


COMMERCIAL  STATISTICS. 

See  report  on  improvement  of  harbor  at  Norfolk  and  its  approaches,  Virginia. 


L3- 
IMPROVEMENT  OP  WESTERN  BRANCH  OP  ELIZABETH  RIVER,  VIRGINIA. 

No  operations  were  carried  on  during  the  fiscal  year  and  no  expendi- 
tures made. 

This  river  is  in  the  collection  district  of  Norfolk  and  Portsmouth,  Va.,  and  Nor- 
folk, Va.,  is  the  nearest  port  of  entry.  Nearest  light-honse,  Craney  Island  Light,  at 
the  month  of  Elizabeth  River,  Virginia.    Nearest  fort,  Fort  Monroe,  Va. 

The  amonnt  of  revenne  collected  at  the  port  of  Norfolk,  Va.,  during  the  fiscal  year 
ended  June  30, 1899,  is  $20,494.88. 

M(mey  statement. 

July  1, 1898,  balance  unexpended $581. 27 

July  1, 1899,  balance  unexpended 681.27 

Appropriation, 
Junes,  1896 $45,000 
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OOMMKRCIAL  STATISTICS. 


The  following  Btatistios  relative  to  the  commeroe  of  the  Western  Bran  oh  of  the 
Elizabeth  Rirer,  Virginia,  during  the  oaleadar  year  1898  were  kindly  famished  by 
Mr.  Charles  O.  Hains,  general  manager  of  the  Atlantic  and  Danville  Railroad : 


ArtlDlee. 

Amount 

Value. 

Iron 

Tora. 
15.640 
4,590 
184,184 

560 

$166,400 

18,770 

1,872,262 

60,906 

225 

Coal 

Lumber 

Wood 

Tie* 

85,000.000 
24,584 
2.800 

Iioea............. 

SS::;::;;;;:;::;:;;::::::::::::::;:;:;:::;:;::::::::::™::;;::::;;;;"" 

Tots! 

846.885 

86,630,087 

YobmIb. 

Number. 

Average 
draft. 

Average 
tonnage. 

Steam 

6 
858 

75 

FuL 

8 

2» 

465 

gall 

800 

SargW    ....r..r. ,-,,,,,^,.,^,T ,,^-,^,,,,,^,, ^,  ,,-..,.,, 

290 

jjgfi^vr* - -- - 

60 

Total 

l,0fiB 

The  New  York,  Philadelphia  and  Norfolk  Railroad  estabished  their  terminal  for 
transshipment  of  cars  on  the  sonth  side  of  the  river,  abont  one-half  mile  above  the 
mouth,  dnring  the  fiscal  year  1889. 


Apj^TB^mate  am»ymk  affr^Ki  of  aU  kinds  shipped  and  reo&ived  by  water. 


Year. 


Tons. 


1806 
1887 


211,668 
244,808 
846,886 


L  4. 
IMPROVEMENT  OP  NAN8EM0ND  RIVER,  VIRGINIA. 

No  work  of  improvement  has  been  done  daring  the  fiscal  year  ended 
Jane  30, 1899.  The  balance  of  the  appropriation  of  Jane  3, 1898,  and 
the  $5,000  appropriated  March  3, 1899,  for  the  improvement  will  beheld 
until  an  advantageoas  letting  of  work  of  a  permanent  nature  can  be 
had  or  the  demands  of  navigation  require  temporary  relief. 

No  expenditures  were  made  daring  the  fiscal  year. 

Nansemond  River  is  in  the  collection  district  of  Norfolk  and  Portsmouth,  and 
Norfolk,  Va.,  is  the  nearest  port  of  entry.  Nearest  light-house.  Big  Point  Light,  at 
mouth  of  river.    Nearest  fort,  Fort  Monroe,  Va. 

The  amount  of  revenue  coUeoted  at  the  port  of  Norfolk,  Va.,  during  the  fiscal  year 
ended  June  80, 1889,  Ia  $20,494.83. 
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Money  statement. 

Jnly  1,  1898,  balnnce  unexpended $4,904.63 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1899. . .      5, 000. 00 

July  1,  1899,  balance  unexpended 9,904.63 

^Amount  (estimated)  required  for  completion  of  exiating  project 102, 500. 00 

Amountthatcan  be  prontably  expended  iu  fiscal  yearending  JuneSO,  1901: 

For  works  of  improvement $10,000.00 

For  maintenance  of  improvement 3,500.00 

13,500.00 

Submitted  in  eompliance  with  reqairements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AppropriaUona. 


March  8, 1873 $16,000 

March  23, 1874 10,000 

March  3, 1875 6,000 

March  14, 1876 5,000 

June  18,  1878 2,000 

August  11,  1888 10,000 

September  19, 1890 10,000 


July  13, 1892 $10,000 

August  18, 1894 10,00e 

Junes,  1896 6,000 

March  3, 1899 5,000 

Total 87,000 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  Nansemond  River.  Virginia, 
during  the  calendar  year  1898  were  compiled  from  statements  furnished  by  parties 
making  shipments  by  way  of  this  stream : 


Articles. 

Amount 
intone. 

Value. 

Iriuilwr 

KIM 

7,oeo 

$241,860 
674,500 

Total 

81,796 

616,860 

No  statement  of  the  number,  draft,  or  tonnage  of  vessels  navigating  this  river  could 
be  compiled  from  the  information  furnished  by  shippers. 

Approximate  amount  affreight  of  all  kinds  shipped  and  received  by  woler. 


Tear. 

Tons. 

Year. 

Tons. 

1888 

109,000 
217,738 

78,672 
183, 723 

59,478 

1894 

63,762 
69,701 
61,406 
43,500 
81,796 

uoo 

1895 

1801 

1896 

1S02 

1897 

IggS 

1808 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

The  work  done  daring  the  fiscal  year  has  been  confined  to  dredging 
shoals  in  the  vicinity  of  Bashmores  Dike.  Operations  were  commenced 
May  12,  1899,  and  were  still  in  progress  at  the  close  of  the  fiscal  year, 
when  10,250  cubic  yards  of  material,  scow  measurement,  had  been 
removed  and  wheeled  ashore,  resulting  in  a  channel  12  feet  deep  at 
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mean  high  water,  60  feet  wide  for  a  distance  of  820  feet,  and  20  feet 
wide  for  an  additional  350  feet 

The  plant  nsed  consisted  of  one  dipper  dredge,  three  deck  scows  of 
50  cnbic  yards  capacity  each,  and  one  small  tngboat.  The  material, 
which  was  mostly  sand,  with  some  clay  at  the  npper  ends  of  the  cats, 
was  wheeled  ashore,  for  which  purpose  20  laborers  were  employed,  the 
average  day's  work  in  sand  beine  300  cubic  yards  and  250  cnbic  yards 
in  clay.  The  plant  cost  per  day  935  dollars,  making  the  cost  of  excava- 
tion on  the  scows,  alongside  of  the  dike,  about  13.4  cents  per  cubic  yard. 
The  cost  of  wheeling  material  ashore  was  about  8.0  cents  per  cubic 
yard,  or  22  cents  per  cubic  yard  for  excavation  and  deposit  combined. 

The  expenditures  during  the  fiscal  year  have  amounted  to  $1,876.50. 

This  river  is  in  tliA  collection  district  of  Petersbnrg,  Ya.,  which  is  the  nearest 
port  of  entrj.  Nearest  light-boase,  Jordan  Point  Lighl^  in  the  James  l^ver,  Vir- 
ginia.   Nearest  fort,  Fort  Monroe,  Va. 

The  amonnt  of  revenue  collected  at  the  port  of  Petersbnrg,  Va.,  during  the  fiscal 
year  ended  June  30, 1899,  is  $2,440.78. 

It  is  strongly  recommended  that  a  special  appropriation  of  abont 
$200,000  be  made  for  the  purpose  of  deflecting  the  river  from  a  point 
jnst  above  the  bridge  at  Petersbnrg  into  the  old  channel,  beginning  at 
that  point  and  extending  down  abont  2  miles.  This  would  relieve  the 
stream  of  the  flood  water  which  annually  brings  large  quantities  of  silt 
to  obstruct  the  channel.  The  estimate  of  cost  of  this  improvement 
given  in  the  Report  of  the  Chief  of  Engineers  for  1889,  page  960,  is 
evidently  excessive,  as  a  comparatively  small  amount  of  dredging  would 
give  a  lead  which  would  be  rapidly  enlarged  by  the  deflected  flood 
water. 

Money  statement 

July  1, 1898, balance  unexpended $4,118.54 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. ..      5, 000. 00 

9,118.54 
June  80, 1899,  amount  expended  during  fiscal  year 1,876.50 


July  1, 1899,  balance  unexpended 7,242.04 

July  1, 1899,  outstanding  liabilities 784.40 

July  1, 1899,  balance  available 6,457.64 

Amonnt  Testi mated)  required  for  completion  of  existing  project 48, 090. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1901 : 

For  works  of  improvement $10,000.00 

For  maintenance  of  improvement  under  existing  project.     10, 000. 00 

20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civQ  act  of  June  4, 1897. 


Appropriation9. 


March  8, 1871 $60,000 

June  10,1872 40,000 

March  3, 1873 30,000 

June  23, 1874 30,000 

March  8, 1875 30,000 

August  14, 1876 30,000 

Juneiai878 30,000 

March  3, 1879 20.000 

June  14,1880 20,000 

March  3, 1881 20,000 

Angnat2,1882 35,000 


July  5, 1884 $36,000 

Augu8t5,1886 18,760 

August  11, 1888 15,000 

September  19, 1890 16,000 

July  13,1892 15,080 

August  18,1894 5,000 

June3,  1896 6,000 

March  3, 1899 5,000 

Total 488,830 
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COMMBRCIAL  STATISTICS. 


The  following  statistics  lelatiye  to  the  commerce  of  the  Appomattox  River,  Vir- 
giDia,  daring  the  calendar  year  1898,  were  furnished  by  Mr.  W.  H.  Mays,  harbor 
master,  Petersburg,  Va. : 


ArUoles. 

Amount. 

Value. 

M<»T©llJlll4iW> T.T..., *,^,T^r.  .....................  ....................r.... 

Tons. 

62,097 
8.451 
2,150 
7,876 
1,831 

10,036 

$317,228 

Coal 

14,592 

Peannts 

06,578 

Fertilizen 

72,328 

Qraln , 

41,885 

Lumber  ................ 

110,284 



Total 

05,941 

681,800 

Yeaaela. 

Number. 

Averase 
draf? 

BtMim 

802 
263 

74 

JWC. 

1* 

Bail  

Bances - -- 

Total 

1,180 

Approximaie  amount  of  freight  of  all  kinds  received  and  shipped  by  water. 


Tear. 

Tons. 

Tear. 

Tons. 

1888      

80,026 
26,121 
21,603 
26,276 

1802 

25,218 

1880 

1896 

81,318 

1800 

1897 

84, 031 

1891 

1808 

06,041 

L6. 

IMPROVEMENT  OF  HARBOR  AT  CAPE  CHARLES  CITT,  VIRGINIA. 

No  work  has  been  carried  on  during  the  fiscal  year  and  no  expendi- 
tures  made. 

The  approved  project  for  the  expenditure  of  the  appropriation  of 
(20,000  in  the  act  of  March  3,  1899,  provides  for  the  completion  of  the 
north  jetty  and  the  commencement  of  the  one  proposed  on  the  south 
side  of  the  entrance,  if  the  amount  of  the  appropriation  will  permit. 

Cape  Charles  City  Harbor  is  in  the  collection  district  of  Cherrystone,  Va.,  and 
Cape  Charles  City,  Va.,  is  the  nearest  port  of  entry.  Fort  Monroe,  Va.,  is  the 
nearest  fort,  and  the  nearest  light-hoase  is  Cherrystone  Li^bt. 

No  revenue  was  collected  at  the  port  of  Cape  Charles  City,  Va.,  during  the  fiscal 
year  ended  June  30, 1899. 

Money  statement 

July  1, 1898,  balance  unex]>ended $17.54 

Amount  appropriated  by  river  and  harbor  act  approve«l  March  8, 1899  ...    20, 000. 00 

July  1, 1899,  balance  unexpended 20, 017. 64 

1  Amount  (estimated)  required  for  oorapletion  of  existing  project 87, 340. 00 
Amount  that  can  be  profitably  expended  in  tlscalyearending  June  30, 1901.    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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AppropriaUatM. 
By  act  approved- 
September  19, 1890 $25,000 

July  13, 1892 10,000 

March  8, 1899 20,000 

Total 65,000 


OOMMBRCIAL  8TATI8TI08. 

The  oommeroe  of  the  harbor  is  reported  to  have  amonnted  to  569,894  tons  daring 
the  calendar  year  1898.    It  was  impossible  to  obtain  any  other  details. 


Approximate  amount  of  freight  of  all  iNnda  sMppod  and  roeeived  hy  water. 

Year. 

Tons. 

Ymt. 

Tons. 

1890 

880,807 
810. 184 
841.268 
883,852 

1884 

427,728 

18B1 

1806 

466.200 

ia92..,- 

1890 

487,004 

1888... 

":"".""'■'" 

1888 

860,894 



L7. 

IMPROVEMENT  OP  NANDUA  CREEK,  VIRGINIA. 

So  work  has  been  done  daring  the  fiscal  year  and  no  expenditures 
made. 

Nandaa  Creek  is  in  the  collection  district  of  Cherrrstone,  Va.,  and  Cape  Charles 
City,  Va.,  is  the  nearest  port  of  entry.  Fort  Monroe,  Va.,  is  the  nearest  fort  and  the 
nearest  light- honse  is  Cherrystone  Light. 

Mo  reyenne  was  collected  at  the  port  of  Cape  Charles  City,  Va.,  daring  the  fiscal 
year  ended  Jane  30, 1899. 

Money  statement, 

Jaly  1, 1898,  balance  nnezpended $2,988.06 

Amoant  appropriated  by  river  and  harbor  act  approved  Blarch  8, 1899. ..      3, 000. 00 

Joly  1, 1899,  balance  onezpended 6^988.08 

AppropriaHone. 

Jane  8, 1896 $8,000 

March  3. 1899 3,000 

Total ^000 


OOMMBRCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Nandaa  Creek,  Virginia,  daring 
the  calendar  year  1898,  were  famished  by  Mr.  J.  C.  Boggs,  of  Nandaa,  Va : 


Artidfls. 


Amount.     Valae. 


IC«rob«ndiiie  and  farm  prodaoe 

OjKtera  and  ahells 

Lumber 

Coal 

Total 


ToflM. 

7,000 
760 
000 
200 


8,&50 


1900,000 
9,000 
10,000 
1,000 


290,000 
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Approximate  amount  affreight  of  all  kind$  shipped  and  received  by  water. 


Tear. 

Tons. 

1896 

8,125 
8,438 

1897 

1898 

8,550 

L8. 

IMPROVEMENT    OF    WATERWAY   FROM    NORFOLK,   VIRGINIA,   TO    THE 
SOUNDS  OF  NORTH  CAROLINA. 

This  is  a  new  work,  provision  for  which  is  made  in  the  following 
extract  from  the  river  and  harbor  act  of  March  3,  1899: 

Improving  Deep  Creek,  Virginia,  from  the  South  Branch  of  the  Elizabeth  River 
to  the  new  look  at  the  Dismal  Swamp  Canal,  Turners  Cut  Level,  Croatan  Sound,  and 
Pasquotank  River,  North  Carolina,  twenty-five  thousand  dollarn :  Provided,  That  a 
contract  or  contracts  maybe  entered  into  by  the  Secretary  of  War  for  such  materials 
and  work  as  may  be  necessary  to  complete  the  project  for  th#  said  improvement  as^ 
submitted  by  Major  Thomas  L.  Casey,  to  be  paid  for  as  appropriations  may  from* 
time  to  time  be  made  bv  law,  not  to  exceed  in  the  aggregate  two  hundred  and 
thirty-two  thousand  four  hundred  and  fifty  dollars,  exclusive  of  the  amount  herein 
appropriated. 

No  operations  have  been  in  progress  during  the  fiscal  year  and  no 
expenditures  made.  SpeciOcatiotis  covering  the  execution  of  all  the 
work  of  improvement  contemplated  have  been  issued,  and  proposals 
invited  by  advertisement  June  19, 1899. 

This  work  is  in  the  collection  district  of  Norfolk  and  Portsmouth,  Va.,  and  Albe- 
marle, N.  C,  and  Norfolk,  Va.,  and  Edenton,  N.  C  are  the  nearest  ports  of  entry. 
Nearest  light-houses,  Wade  Point  Light,  in  Albemarle  Sound :  Croatan  Light,  in  Croa- 
tan Sound,  North  Carolina,  and  Craney  Island  Light,  in  Elizabeth  River,  Virginia. 
Fort  Monroe,  Va.,  is  the  nearest  fort. 

The  amount  of  revenue  collected  at  the  port  of  Norfolk,  Va.,  during  the  fiscal  year 
ended  June  30, 1899,  is  $20,494.83. 

Money  statement 

Amount  appropriated  by  river  and  harbor  act  approved  March  8,  1899. ..  •$25, 090»  00 
July  1, 1899,  balance  unexpended 25,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 249, 310. 00 

Amountthat  can  be  profitably  expended  in  fiscal  yearendmgJuneSO,  1901.  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acta  of  1866  and  1867  and  of  snndi^  civil  act  of  June  4, 1897. 


Appropriation. 
March  3, 1899 $25,000 


OOMMKRCIAL  STATISTICS. 


This  improvement  comprises  the  northern  and  southern  outlets  of  the  Dismal 
Swamp  Canal.  As  the  canal  has  not  been  opened  to  traffic  the  commerce  has  confined 
itself  to  that  local  to  the  difiVrent  waterways  of  the  improvement  which  the  work 
contemplated  is  not  intended  to  efiect. 
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IMPROVEMENT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK,  VIRGINIA, 
TO  ALBEMARLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK 
SOUND. 

Work  on  this  improvement,  in  removing  sunken  logs  from  the  channel 
between  Ohnrcb  Island  and  the  first  beacon  in  Oorritack  Soand,  was 
carried  on  with  the  snag  boat  Boanoke  from  January  9  to  March  17, 
1899.  During  the  first  half  of  February  no  work  could  be  done  on 
account  of  ice  and  severe  storms,  and  for  ten  days  in  March  the  boat 
was  under  repairs  at  Elizabeth  City,  N.  0.  The  total  number  of  logs 
removed  was  160.  In  the  section  of  the  work  from  the  light  station  at 
Long  Point,  North  Carolina,  northward  to  the  first  beacon  in  the  sound, 
the  removal  of  logs  could  not  be  accomplished  without  delay,  as  it  was 
necessary  to  drive  by  hand  small  piles  on  every  move  in  order  to  hold 
the  snag  boat  in  position  by  means  of  lines. 

The  expenditures  during  the  year  amounted  to  $1,457.03,  of  which 
$1,:5G9.22  was  applied  to  removing  logs  and  the  balance  to  administra- 
tional  expenses. 

This  work  is  in  the  ooUeotion  district  of  Norfolk  and  Portsmontb,  Va.,  and  Albe- 
marle, N.  C,  and  Norfolk,  Va.,  and  £denton,  N.  C,  are  the  nearest  ports  of  entry. 
Nearest  lighthouse,  Long  Point  Light,  in  Coi^jock  Bay,  North  Carolina.  Fort 
Monroe,  Va.,  is  the  nearest  fort. 

The  amoDDt  of  revenue  collected  at  the  port  of  Norfolk,  Va.,  during  the  fiscal 
year  ended  June  30,  1899,  is  $20,494.S3. 

Money  statement. 

July  1, 1898,  balance  unexpended $1,469.87 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3, 1899.. .      8, 000. 00 

9,469.37 
June  30, 1899,  amount  expended  during  fiscal  year 1,457.03 

July  1,1899,  balance  unexpended 8,012.34 


Amount  (estimated)  required  for  completion  of  existing  project 21, 667. 08 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $21,667.08 

For  maintenance  of  improvement 1,800.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 


23,467.08 


Appropriations, 


For  Southern  Branch  Bliza- 
beth  River,  Virginia- 
March  3, 1873 

$15,000.00 

June  23, 1874 

10,000.00 

March  3, 1875 

5,000.00 
5,000.00 

August  14,1876 

June  18, 1878 

6,000.00 
25,000.00 

For  North  Landing  River,  Vir- 
ginia and  North  Carolina- 
March  3. 1879 

June  14, 1880 

March  3, 1881 

August  2, 1882 

15,000.00 
7,500.00 
8,000.00 

For  Currituck  Sound,  Coin- 
jock  Bay,  and  North  River 
Bar,  North  Carolina- 
June  18,  1878 

March  3, 1879 

20,000.00 
25, 000. 00 

June  14,1880 

25. 000. 00 

March  3, 1881 

30,000.00 

For  Currituck  Sound,  Coin- 
jock  Bay,  and  North  River 
Bar,  North  Carolina — Con- 
tinued. 

August  2, 1882 

July  5, 1884 

August  5, 1886 

August  11,  1888 

For  inland  water  route,  etc. — 

September  19, 1890 

July  13, 1892 

August  18, 1894 

June  3, 1896 

March  3,1899 


$20,000.00 

5,000.00 

10,000.00 

7,500.00 

10,000.00 

9,000.00 

10,000.00 

10,000.00 

8,000.00 


Total 285,000.00 

Amount  received  from  sale  of 
property  to  other  works. . .      2, 169. 69 

Aggregate 287,169.69 
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COMMERCIAL  STATIBTICS. 


The  followinflf  statistics^  relative  to  the  commeroe  of  the  inland  water  ronte  from 
Norfolk  Harbor,  Virginia,  to  Albemarle  Sound,  North  Carolina,  daring  the  calendar 
year  1898,  were  compiled  from  a  statement  famished  by  the  Albemarle  and  Chesa- 
peake Canal  Company : 


ArticlM. 

Amonnt. 

Valiie. 

IfVmb w  r.. ...^. .............^.. ................ TXT... 

Tons, 
142.868 

14,415 
1,472 
6,041 
6,014 

17.868 

$1,605,246 

Giuino 

275,000 

Cotton 

163,500 

03'»t*r»  and  fish - ^  r 

40,869 

Pixxiuoe 

50,968 

MerchandUe 

889,866 

Tots! 

188,578 

2,614,069 

y««Mis. 

Number. 

draS: 

Average 
tonnage. 

StAftm        , 

2,828 

1.482 

1,219 

77 

808 

8to8| 
lto8l 
4  to  8 
lto2 

61 

Sail 

51 

BarsM 

285 

I^iirhVeni , , ,. . „-- ,    . 

85 

Db^.:::::::::::::::::;::::::::::;:: ::;::;::;;::::;:::::;:::::::: 

Totsl 

6,800 

_ 

ApproximaU  amount  of  freight  of  all  hinds  pMsing  through  M$  route. 


Tear. 

Tons. 

Tear. 

Ton*. 

1888 

885,758 
372. 617 
408,  111 
828,600 
281,642 
296,520 

1894 

285,455 

1888 

1805 

824,866 

1890 

1896 

822,947 

1891 

1897      

801,066 

1892 J 

1898 

188,578 

1898 

Lr    10. 

IMPROVEMENT  OF  EDENTON  BAY,  NORTH  CAROLINA. 

The  aathority  of  the  Ohief  of  Engineers,  United  States  Army,  was 
obtained  May  27, 1899,  for  the  expenditure  of  the  available  balance  of 
the  appropriation  of  July  5, 1884,  and  the  amount  appropriated  August 
5, 1886,  aggregating  #2,447.41,  in  dredging,  under  the  project  under 
which  operations  were  previously  carried  on,  from  the  Town  wharf  to 
the  first  beacon  outward.  No  work  has  been  done  or  expenditure  made 
during  the  fiscal  year.  Proposals  for  the  dredging  will  be  invited 
early  in  the  fiscal  year  1900. 

This  improvement  is  in  the  ooUection  distriot  of  Albemarle,  N.  C,  and  Edenton, 
N.  C,  is  the  nearest  port  of  entry.  Nearest  light-house,  Roanoke  River  Light,  North 
Carolina. 

No  revenue  was  collected  at  the  port  of  Edenton,  N.  C,  during  the  fiscal  year 
ended  June  SO,  1899. 

Money  atatemenU 

July  1, 1898,  balance  unexpended $2,447.41 

July  1, 1899,  balance  unexpended 2,447.41 

(Amount  (estimated)  required  for  completion  of  existinff  project 6, 000. 00 
Amount  that  can  be  prodtably  expended  in  fiscal  year  ending  June  30, 1901      6, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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AgpropriaiUmH 

By  aei  approYed — 

JenelS,  1878 $4,000 

March  8,  1879 1,000 

Julys,  1884 10,000 

Aagiwt5, 1886 2,000 

Total 17,000 


OOMMSBCIAL  STATTSTICS. 


The  commerce  is  reported  to  have  amonnted  to  160,109  torn  during  the  calendar 
year  1899.    Other  detaila  eoold  not  be  obtained. 


L  zz. 
IMPROVEMENT  OP  ROANOKE  RIVER,  NORTH  CAROLINA. 

Work  on  this  improvement  in  the  removal  of  channel  obstructions 
was  carried  on  daring  October  15  to  December  21,  1898,  inclosive,  and 
April  1  to  June  30, 1899,  iuclnsive,  with  the  snag  boat  KoanoJce.  Dar- 
ing the  periods  stated  64  trees,  5  snags,  50  stamps,  and  6  logs  were 
removed  and  placed  on  the  banks.  Some  slight  repairs  were  made  to 
the  snag  boat,  the  machinery  given  a  thorongh  overhaaliiig,  and  the 
woodwork  painted  inside  and  oat,  most  of  this  work  being  done  by  the 
crew  of  the  boat. 

The  expenditures  daring  the  fiscal  year  ended  Jane  30, 1899,  amounted 
to  $4,131.49  for  removing  obstractions,  repairs  to  snag  boat,  and  con- 
tingent expenses. 

This  river  is  in  the  collection  district  of  Albemarle,  N.  C.  and  Edenton,  N.  C,  is 
the  nearest  port  of  entry.  Nearest  light-house,  Roanoke  River  Light,  Nwth  Caro- 
lina, at  mouth  of  river.    Nearest  fort,  Fort  Monroe,  Va. 

No  revenue  was  collected  at  the  port  of  Edenton,  N.  C,  daring  the  fiscal  year 
ended  June  30, 1898. 

Money  statement, 

July  1, 1898,  balance  unexpended $35,694.01 

June  90, 1899,  amoont  expended  during  fiscal  year 4,131.49 

July  1,1899,  balance  unexpended 31,562.52 

{Amount  (estimated)  required  for  completion  of  existing  project 41, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AppropriaHam. 


Marcb 8,1871 $20,000 

June  10,1872 10,000 

March8,1878 10,000 

June23,1874 5,000 

August  2, 1882 5,000 

July5,1884 3,000 

Augusts,  1886 20,000 

August  11, 1888 40,000 

September  19, 1890 25,000 


July  18,1892 160,000 

August  18, 1894 30,000 

June  3, 1896 10, 000 

Total 228,000 

Amount  received  ft'om   sale  of 
property  to  other  works 1, 338 

Aggregate •••  2^ 
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COMMERCIAL  STATISTICB. 

A  fnll  statement  of  the  oommerce  could  not  be  secured  for  the  calendar  year  1896. 
The  replies  received  show  an  aggregate  of  22,429  tons  of  freight  carried  on  the  riyer 
during  1898. 

Approximate  amount  of  freight  of  all  kinds  received  and  shipped  hy  water. 


Year. 

• 

Tona. 

Year. 

Tone. 

1870 

150,000 
182.700 
876,181 

1892 

42,039 
121.024 

1890 

1893 

1891 

L   12. 

IMPROVEMENT  OF  PASQUOTANK  RIVER,  NORTH  CAROLINA. 

Ko  operations  were  under  way  on  this  improvement  dnring  the  fiscal 
year,  as  the  small  balance  available  would  not  permit  of  any  work  being 
done. 

This  work  is  in  the  collection  district  of  Albemarle,  N.  C,  and  Edenton,  N.  C,  is 
the  nearest  port  of  entry.  Nearest  light-honse,  Wade  Point  Light,  at  mouth  of  river. 
Fort  Monroe,  Ta.,  is  the  nearest  fort. 

No  revenue  was  collected  at  the  port  of  Edenton,  N.  C,  dnring  the  fiscal  year  ended 
June  30, 1899. 

Money  statement, 

July  1, 1898, balance  unexpended .     $4.57 

July  1, 1899,  balance  unexpended i.57 

Appropriations, 

March  2, 1829 $80.00 

September  19, 1890 3,000.00 

July  13, 1892 3,000.00 

August  18, 1894 1,000.00 

Total 7,080.00 

Amount  turned  in  to  surplus  fund  of  the  Treasury 32.75 

Aggregate  J 7,047.25 


OOBiMEROIAL  STATISTICS. 


It  is  impossible  to  secure  an  accurate  statement  of  the  amount  or  value  of  the 
commerce  of  the  improvement,  which  is  mostly  carried  on  hy  pole  and  flat  boats 
making  irregolar  and  infrequent  trips. 


L  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Wrecks  of  barges  0.  0.  Chapman  and  Washington, — These  barges  were 
wrecked  on  the  Tail  of  the  Horseshoe,  Chesapeake  Bay,  6^  miles  north- 
west from  Cape  Henry,  in  about  21  feet  of  water. 

Their  removal  was  anthorized  Aa^nst  22, 1898,  at  a  cost  of  $5,500. 
Bids  for  the  work  were  invited  by  public  notice  of  September  14, 1808, 
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and  were  opened  September  24, 1898.  The  bids  of  Mr.  Oharles  W.  John- 
ston, of  Lewes,  Del.,  were  the  lowest,  at  $1,600  for  the  C.  C.  Chapman 
and  $900  for  the  Washington.  A  e-ontra^t  at  these  figures  was  entered 
into  with  him  on  October  10, 1898,  and  the  same  received  the  approval 
of  the  Chief  of  Engineers  October  24, 18?>8. 

The  contractor  commenced  work  in  destroying  the  wrecks  on  October 
15,  and  had  completed  the  work  November  3, 1898.  The  total  cost  of 
disposing  of  both  wrecks  was  $2,800;  $2,500  paid  the  contractor  and 
$300  for  inspection  and  contingencies. 

Jh9tr<iei  of  proposals  for  r$momng  wrecks  of  barges  C.  C,  Chapman  and  Washingionj  lying 
in  lower  Chesapeake  Bayy  Virginia^  received  in  response  to  public  notice  dated  September 
J4,  1898,  and  under  specifications  of  same  date  opened  at  United  States  engineer  office, 
166  Granby  street,  Norfolk,  Fa,,  by  Capt  Thomas  L,  Casey,  Corps  of  Engineers,  at  noon 
on  September  U,  1898. 


No. 

Kame  ud  addroM  of  bidder. 

Barge  C.C. 

WasblDg- 
ton. 

both 
wrecks. 

1 

ChArlAci  W. JohD«toii.L«w<m. Del 

$3,805 
I.flOO 

$2,056 
9,000 

$4,360 
2,600 

Abstract  of  contract  in  force. 


Date  of 

approval  of 

oontraot. 

Date  of 

beginning 

work. 

Date  of 
expiration. 

'^^'•l^w  W.  Johnatoo. Lewee. Del.*.«.*r .......^«....«.... 

Oct  24.  1808 

Oct.  16,  1808 

Not.  8.  1808 

Lr  14. 

DREDGING  DEEP  CREEK  BRANCH,  ELIZABETH  RIVER,  VIRGINIA. 
[Printed  in  Honae  Doc  No.  181.  Fifty-fifth  Congreaa.  tliird  aeaaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Waahingtoni  D.  0.,  January  7, 1699. 
Sib:  I  have  the  honor  to  retnrn  herewith  Honse  concurrent  resolu- 
tion No.  18,  Fifty-fifth  Congress,  third  session,  passed  the  Honse  Decem- 
ber 20, 1898,  and  concurred  in  by  the  Senate  December  21, 1898,  which 
directs  the  Secretary  of  War  to  prepare  and  submit  an  estimate  of  the 
cost  of  widening  and  deepening  Deep  Creek,  Virginia,  from  the  South 
Branch  of  the  Elizabeth  Biver  to  the  new  lock  at  the  Dismal  Swamp 
Canal. 

In  reply  to  the  reference  of  the  resolution  to  this  office,  I  have  to 
state  that  Maj.  Thomas  L.  Casey,  Corps  of  Engineers,  the  local  officer, 
estimates  that  the  cost  of  excavating  a  10-foot  channel  100  feet  wide  in 
Deep  Creek  from  South  Branch  to  the  Deep  Creek  Lock  of  the  Dismal 
Swamp  Canal  will  be,  including  contingencies,  $85,000. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.j  Chief  of  Engineers^ 

U.  8,  Army. 
Hon«  B.  A.  Aloer, 

Secretary  of  War. 
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IBIPKOVEMENT  OP  CERTJaN  RIVERS  AND  HARBORS  IN  NORTH  CAROLINA. 


REPORT  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1899,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE,  OAPT. 
W,  E.  CRAIG  HILL  AND  CAPT.  E.  W.  FAN  0.  LUCAS,  CORPS  OF  ENGI- 
NEERS. 

IMPROYBlfXim. 


1.  Ocraooke  Inlet,  North  Carolina. 

2.  Fishing  Creek,  North  Carolina. 

3.  Pamlico  and  Tar  riverg,  North  Caro- 

lina. 

4.  Contentnia  Creek,  North  Carolina. 

5.  Trent  River,  North  Carolina. 

6.  Nente  River,  North  Carolina. 

7.  Inland  waterway  hetween   Newborn 

and  Beanfort,  North  Carolina. 

8.  Harbor  at  Beanfort,  North  Carolina. 

9.  Inland   waterway  between  Beaofort 

and  New  River,  North  Carolina. 


10.  New  River,  North  Carolina. 

11.  Black  River,  North  Carolina. 

12.  North  East  (Cape  Fear)  River,  North 

Carolina. 
18.  Cape  Fear  River  above  Wilmington, 
North  Carolina. 

14.  Cape  Fear  River  at  and  below  Wil- 

mington, North  Carolina. 

15.  Town  Creek,  North  Carolina. 

16.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Wilmingtonj  N.  0.,  July  19^  1899. 
General:  I  have  the  honor  to  Bubmit  herewith    •    •    •    my  annual 
report  for  the  year  1899. 

•  •  •  •  •  •  • 

Very  respectfolly,  your  obedient  servant, 

B.  W.  Van  0.  Lucas, 
Captain^  Carpi  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  IhigineerSj  U.  8.  A. 


M  X. 

IMPROVEMENT  OF  OCRAOOKE  INLET,  NORTH  CAROLINA. 

For  description  and  previons  history,  see  Annual  Beports,  page  1359 
of  1893,  page  996  of  1894,  and  page  1097  of  1896. 

The  improved  channel  crosses  shoals  at  Beacon  Island  Slough,  and 
Royal  Shoal,  the  former  with  an  original  depth  of  7  feet  and  the  lat- 
ter with  an  original  depth  of  4^  feet.  Guts  9  feet  deep  and  300  feet 
bottom  width  were  dredged  through  both  in  1895-96.  The  cut  at  Bea- 
con Island  Slough  shoaled  to  approximately  its  original  condition  and 
depth  within  a  year  after  the  completion  of  the  dredging,  while  the 
Boyal  Shoal  Gut  shoaled  approximately  five-tenths  of  a  foot  annually 
since  then.  It  seems  therefore  a  fair  conclusion  that  a  depth  greater 
than  7  feet  at  mean  low  water  can  not  be  maintained  in  Beacon  Island 
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Sloagh  without  some  form  of  regulating  work,  while  the  cut  through 
EoycD  Shoal  can  probably  be  maintained  by  occasional  redredging  every 
few  years. 

An  examination  made  in  June,  1899,  showed  low-water  depths  of  12 
feet  on  the  ocean  bar  with  good  channels  to  sheltered  anchorage  inside, 
7  feet  at  Beacon  Island  Slough  and  8.2  feet  in  Royal  Shoal  Cut.  The 
tidal  range  on  the  bar  is  3.5  feet;  at  Beacon  Island  Slough  1.5,  and  at 
Royal  Shoal  Cut  about  two-tenths  feet,  giving  a  high-water  depth  on 
the  bar  of  15.5  feet  and  a  channel  thence  to  the  sound  practicable  for 
vessels  of  about  8  feet  draft.  A  draft  of  8  feet  is  the  greatest  that  can 
at  present  be  carried  to  ports  in  Albemarle  and  Pamlico  sounds,  and  the 
channel  at  Ocracoke  has  therefore  sufficient  depth  for  the  present  needs 
of  navigation,  but  shoaling  in  the  Royal  Shoal  Cut  will  probably  reduce 
the  practicable  channel  depth  to  7  feet  within  the  next  two  years,  and 
the  channel  up  Pamlico  River  to  Washington,  N.  C,  will  be  deepened 
to  9  feet  within  the  next  year. 

Ko  complaints  have  been  received  from  vessel  owners  or  captains  on 
account  of  the  shoaling  at  Ocracoke. 

^o  commercial  statistics  have  been  kept  at  this  place  and  it  has  been 
found  impossible  to  make  even  an  approximate  estimate  of  the  com- 
merce using  the  inlet  during  the  last  year.  From  all  available  reports, 
however,  it  appears  that  the  number  of  lumber  schooners  using  the 
inlet  is  steadily  decreasing.  There  are  some  indications,  however,  that 
its  use  as  the  southern  terminus  of  the  inland  water  route  for  vessels 
drawing  between  5  and  8  feet  is  increasing. 

This  inlet  is  in  the  coUection  district  of  Pamlico,  N.  C. 

Money  statement 

Jfdy  1, 1898,  balance  anexpended $16,289.44 

Jnne  30, 18^,  amoant  expended  daring  fiscal  year 20.91 

Jnly  1, 1899,  balance  nnexpended 16,268.53 

Jnly  1, 1899,  oatstanding  liabilities 29.  «5 

Jnly  1,1899, balance  available 16,238.88 


Appropriated. 

March  20, 1826,  to  March  8, 1837 $133,750.00 

September  19, 1890 90,000.00 

Jnlyl8,1892 15,000.00 


238,750.00 
Less  amoont  cairied  to  surplus  fond 17.60 

238,732.40 


OOMMSBCIAI.  STATISTICS. 

Freight  traneported. 

Calendar  year  ending  December  31 — 

1890,  estimated tons..  15,000 

1891,  estimated do...  15,000 

1892 (M 

1893 M 

1894 0) 

1895, estimated tons..  30,223 

1896, estimated do...  60,000 

1897, estimated do...  43,741 


1  Not  estimated. 
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IMPROVEMENT  OF  FISHING  CREEK,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects,  see  Annaal  Beport  for  1896,  page  1100. 

In  December,  1896,  the  provision  of  the  appropriation  act  that  the 
money  should  not  be  available  until  draws  were  provided  in  the  bridges 
that  were  unreasonable  obstructions  to  navigation  had  been  complied 
with,  and  work  by  hired  labor  and  the  use  of  the  United  States  plant 
was  then  commenced. 

At  the  beginning  of  the  fiscal  year  the  creek  had  been  cleared  for  19 
miles,  commencing  at  its  mouth. 

Theibllowing  extract  from  report  of  Assistant  Engineer  W.  H.  Chad- 
bourn,  jr.,  in  local  charge,  gives  details  of  work  during  the  past  fiscal 
year: 

The  work  during  the  year  has  consisted  of  removing  snags  and  logs  from  the  chan- 
nel and  clearing  overhanging  trees  from  the  banks.  The  creek  has  been  cleared  to 
Coffields  Bridge,  21.3  miles  from  the  mouth.  The  hoister  Pamlico  was  withdrawn  in 
December,  having  been*  at  work  in  the  creek  for  nearly  two  years.  At  that  date  the 
creek  to  Coffields  Bridge  was  in  very  good  condition,  scarcely  a  snag  in  the  channel, 
but  a  few  overhanging  trees  still  interfering.  A  little  work  has  been  done  by  hand 
since  withdrawal  of  machine,  removing  snags  that  washed  in^  and  cutting  over- 
hanging trees. 

An  inspection  in  June  shows  a  number  of  trees  fallen  in  firom  the  banks  and  some 
logs  and  snags  in  the  channel.  It  would  be  impossible  for  a  steamboat  to  navigate 
the  creek  at  present. 

There  have  been  removed  during  the  year  from  the  channel  2,096  large  snags,  198 
stumps,  330  trees,  55  logs,  and  10  cords  small  snags,  and  f^om  the  banks  260  trees  and 
S  stumps  hauled  back,  44  trees  trimmed,  and  64  cords  of  brush  cut.     * 

The  stern- wheel  steamer  Tarboro,  of  about  50  tons  capacity,  has  been  bnilt  torun  on 
this  stream,  and  made  a  number  of  trips  this  spring.  'Hhe  highest  point  it  went  to 
woj*  17-mile  post,  except  on  a  trial  trip  when  it  went  to  19-mile  post.  It  seems  at 
present  tbat  the  17-mile  post  will  be  as  high  as  the  steamer  will  usually  run,  with 
perhaps  an  occasional  trip  to  Coffields  Briilge;  and  it  does  not  appear  that  it  would 
run  beyond  that  point  if  the  stream  is  cleared.  The  principal  shipping  point  now 
is  Mayos  Landing,  near  15-mile  post.  It  takes  the  steamer  a  whole  day  to  ascend  to 
this  point  from  1  arboro,  the  navigation  is  so  tortuous  and  tedious. 

This  creek  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement 

July  1, 1898, balance  unexpended $2,628.16 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .      7, 750. 00 

10,378.16 
June  30, 1889,  amount  expended  during  fiscal  year 2,399.56 

July  1, 1899, balance  unexpended 7,978.60 

July  1, 1899,  outstanding  liabilities 22. 33 

July  1, 1899, balance  available 7,956.27 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 8,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropHated, 

September  19, 1890 $10,000 

July  13. 1892 5,000 

March  3, 1899 7,750 

Total 22,750 
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COHMBBCIAI*  STATISTICS. 

Tear  ending  December  SI,  1S98. 


Class  of  goods. 

Tons. 

Timber 

8.375 
108 

Cotton 

Cotton*s6ed  meal , -- - 

&0 

Total 

8.542 

Gain  over  last  year^  1^082  tons.    Transportation  lines  established  during  the  year,  1 

Freight  iraneporied, 
•  Tons. 

Calendar  year  ending  December  31 — 

1896 1,000 

1897 2,460 

Statement  of  reeaeU  navigating  Fishing  Creek,  Xorth  Carolina,  during  the  calendar  year 

ending  December  31,  1898. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Steamer.. ««..•« «••---«. ....................  ......................... 

2 

1 

66 
60 

Fwt. 
2 

Flats 

1  5 

M3. 

IMPROVEMENT  OF  PAMLICO  AND  TAR  RIVERS,  NORTH  CAROLINA. 
[One  river,  called  the  Pamlico  below  and  the  Tar  above  Washington.] 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects,  see  Annual  Keport  of  Chief  of  Engineers  for  1896,  page  1101. 

Details  of  present  condition  and  work  during  the  year  are  given  in 
the  following  extract  from  report  of  Assistant  Engineer  W.  U.  Chad- 
bourn,  jr.,  in  local  charge: 

The  operations  during  the  year  ending  June  30, 1899,  have  b6en  carried  on  by  hired 
labor  and  the  nse  of  United  States  plant. 

The  work  during  the  year  has  consisted  of  removing  snags  and  logs  from  the  chan- 
nel and  cleariuff  overhanging  trees  from  the  banks.  Obstructions  were  removed 
from  the  river  above  Washing^n  to  the  mouth  of  Fishing  Creek  between  December 
and  May  as  foUows : — 

From  the  channel  848  snags,  46  logs,  68  stumps,  93  trees,  and  from  the  banks,  99 
trees  hauled  back,  10  trees  trimmed,  and  4  cords  of  brush  cut. 

A  recent  inspection  shows  quite  a  number  of  logs  in  the  river  below  the  38-mile 
post.  There  are  two  large  log  landings  in  the  vicinity,  and  by  careless  handling 
manv  sunken  or  partiaUy  sunken  logs  get  into  the  channel  and  work  downstream, 
making  navigation  dangerous.  A  recent  freshet  caused  several  rafts  to  go  to  pieces 
because  of  carelessness,  and  many  hundreds  of  logs  are  apparently  abandoned  and  in 
such  positions  as  to  be  likely  to  get  into  the  channel. 

It  is  recommended  that  these  logs  be  cleared  out  at  an  early  date. 

There  is  no  doubt  but  that  the  project  depth  of  20  inches  exists  above  Greenville 
to  Tarboro.  Between  Washington  and  Greenville  the  project  depth  of  3  feet  exists, 
but  at  a  new  shoal  a  short  distance  above  Red  Banks  it  is  narrow  and  tortuous. 
No  work  has  been  done  on  the  shoals  below  Washington,  which  remain  about  aa  in 
recent  years. 

This  river  is  in  the  collection  district  of  Pamlico^  N.  0* 
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Miyiiey  stateinenU 

July  1, 1898,  balance  unexpended $1,286.73 

Amount  appropriated  by  nver  and  harbor  aot  approved  March  3, 1899.. .    15, 000. 00 

16,286.73 
June  30,  1899/  amonnt  expended  daring  fiscal  year 1, 395. 41 

July  1,  1899,  balance  unexpended...- 14,891.32 

July  1,  1899,  outstanding  liabilities 219.91 

July  1, 1899,  balance  available 14,671.41 

'Amount  (estimated)  required  for  completion  of  existing  project 29, 500. 00 

Amount  that  can  be  pron  tably  expended  in  fiscal  year  ending  June  30,1901 : 

For  works  of  improvement $29,500.00 

For  maintenance  of  improvement 3,000.00 

32,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


Appropriated  far  Pamlico  and  Tar  riverSf  North  CaroHna, 


Date. 

Amonnt. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

Jnly  4, 1836,  to  July  7, 1888. . 

610,000 

610,000 

Anffnst  5. 1866 

65,000 
10,000 
10,000 
10,000 
10,000 
5,000 
15,000 

58,000 

Angustll,1888 ^.. 

September  10, 1800 

68,000 
78,000 

Animiit  14. 1876 

15.000 

6,000 

6,000 

,    8,000 

10,000 
5,000 

16,000 
21,00() 
8O.U0O 
88.000 
48,000 
53,000 

MavS  1878 

Jnly  13,1892 

88,000 

June  14,1880 

AagnstlS,  1894 

98,000 

MAroh8,1881 

Auffnst  2. 1882 

Junes,  1896 

103,000 

March  8, 1899 

118,000 

July  5,1884 

COMM1SRCIAL  STATISTICS. 

Tear  ending  December  SI,  1898, 


Class  of  goods. 


Cotton 

Cottonseed 

Cotton-seed  meal . 

Tobacco,  leaf 

Riee 

Grains 

Hay 

Potatoes 

Vegetables 

Cattle 

Horses 


Hon  ... 
Poultry. 

ISP:- 


Cotton-seed  oil. 


Tons. 


5,299 
5,070 

352 
8 

195 
2,850 
1,175 
2,460 

158^ 

27 

5 

9 

48 

1,834 

781 


Class  of  goods. 


Oysters.... 

Rosin 

Tuipentine: 

Crude 

Spirits 

Wood 

Timber 

Lumber 

Sbingles 

Feriilizen 

Coal  and  minerals 

General  merchandise . 
Machinery 


Total. 


Tons. 


1,730 

72 

85 

18 

1,885 

140,092 

131,884 

669 

22,962 

2,850 

26,336 

100 

848, 575^ 


Number  of  paasengers,  8,960. 

Low  Binqe  laet  year,  14,938  tons.    Transportation  lines  established  during  the  year, 
one.  ' 

Freight  transported. 


Calendar  year  ending  December  81— 

Tons. 

Tons. 

1875 

21,000 
277,882 
195,600 
107,097 
119,505 

1804 

119, 979 

1860 

1895 

183,2266 

1891 

1896 

251,887} 
863,513i 

lgQ2    

1807 

1803......  •— 
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Statement  ofveaaeU  navigating  Pamlico  and  Tar  rivers.  North  Carolina,  during  the  calen- 
dar year  ending  December  SI,  1898, 


Class  of  vessels. 


Number. 


Aggrefrate 

net  toD- 

nage. 


Dnft. 


Steamers  and  steam  tags. 

Barges 

Sloops,  schooners,  etc ....  < 


1,559 

12,000 

1,750 


3  too 
«  to7 
2ito74 


M  4. 
IMPROVEMENT  OF  CONTENTNIA  CREEK,  NORTH  CAROLINA 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects  see  Annual  Keport  of  Chief  of  Enfjineers  for  1896,  page  1103. 

The  operations  of  the  year  have  been  carried  on  by  hired  labor  and 
use  of  United  States  plant,  and  have  consisted  in  removing  a  few  snags 
and  other  obstructions  between  the  month  of  the  creek  and  Snow  UiU. 

There  have  been  removed  from  the  channel  41  snags,  2  stumps,  14 
trees,  and  from  the  banks  4  trees. 

This  oreek  is  Im  the  second  ooUection  district  of  North  Carolina. 


Money  statement 

July  1, 1898,  balance  anexpended * $1,174.93 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899 ...      2, 000. 00 


June  SO,  1899,  amount  expended  during  fiscal  year 


3,174.93 
684.95 


July  1, 1899,  balance  unexpended 2,489.98 

July  1, 1899,  outstanding  liabilities 18.48 


July  1, 1899,  balance  available 2,471.50 


Amount  (estimated)  required  for  completion  of  existing  project 8, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  J  une  30, 1901 : 

For  \corks  of  Improvement $8,500.00 

For  maintenance  of  improvement 2,000.00 

= 10,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  June  ^  1897. 


Appropriated, 


Date. 

Amount. 

Aggregate. 

Date. 

Amount 

Aggregate. 

Mwoh  8. 1881 

$10,000 
10.000 
5,000 
15,000 
5,000 

$10,000 
20,000 
26,000 
40.000 
45,000 

September  1 9, 1890 

$7,000 
7,000 

10,000 
2,000 

$52,000 
59,000 
69.000 
71,000 

Auffn«t2,1882 

Ju^  13, 1892 

July  5,1884 

August  18. 1894.. 

Aagu»t5,1888 

March  8, 1899 '.W 

August  11, 1888 

Digitized 


byGoogk 


APPENDIX  M — REPORT  OP  CAPTAIN  LUCAS. 


1493 
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GOMMBRCIAL  STATISTICS. 

Tear  ending  December  SI,  1S98, 

Cla»«  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

Cotton.... 

025 

5 

50 

20 

Fertilizers .•. 

1,500 
500 

Hj»y 

General  merchandise 

Cow    

Total 

XjtllDlMr-r T - 

3,700 

Namber  of  passeDgern,  300. 

Gain  since  last  year,  900  tons.    Transportation  lines  established,  none. 

Fr^glit  transported. 


Calendar  year  ending  December  31— 


1800.. 
1S»1.. 
1802.. 
1S83.. 


Tons. 


Calendar  year  ending  December  31— 


125,225   I  1894. 

55,325  lMi5., 

17,401  I  1890.. 

21,173  1 1  1897.. 


Tons. 


19,958 

58,018 

16,804} 

2,800 


Statement  of  vesseU  navigating  Contentnia  Creek,  Korth  Carolinaf  during  the  calendar 
year  ending  Deeemher  SI,  1898. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Steamers...... - 

1 

76 

Ms, 

IMPROVEMENT  OF  TRENT  RIYER,  NORTH  CAROLINA. 

For  previous  history  and  projects  see  page  1106,  Annual  Beport  for 
1896. 

Project  depth  of  3  feet  exists  as  far  as  shoals  just  below  Trenton^  in 
which  the  depth  is  18  inches. 

No  work  has  been  done  during  the  year. 

This  river  is  in  the  coUeotion  district  of  Pamlico,  N.  C. 

Money  statement 

Jolyl,  1898,  balance  unexpended $1,287.43 

Anioaut  appropriated  by  river  and  harbor  act  approved  March  3, 1899  ...      2, 500. 00 

3,787.43 
Jane  30, 1899,  amoiznt  expended  during  fiscal  year 156.47 

July  1, 1899,  balance  unexpended 3,630.96 

July  1, 1899,  outstanding  Uabilities 48.36 

July  1, 1899,  balance  available 3,582.60 

i Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 2,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriated, 


Date. 

Amoant 

Aggregate.' 

Date. 

Amount 

A^ll^gate. 

March  8, 1870 

$7,000 
10,000 

5.000 
10,000 
10.000 

8.600 

17,000 

17.000 

22,000  ' 

82,000 

42,000 

45,500 

Aiifraatll.1888 

$5,000 
5,000 
5,000 
4.000 
2,000 
8,500 

$50,600 
65,500 
00,600 

Jaiiel4.18H0 

SeotemberlO.lSOO 

March  8, 1881 ■ 

July  13,1S02 

Aaffiiat2. 1882 

AuirnstlS  1804 ....... 

64,500 
66,500 
e»,UO() 

Jnlv5,1684 

June  3,1896 

AnfmatS.  1886 

Mftl^'h  3, 1^^          ,,.-        ,,r 

COMMBRCIAL  STATISTICS. 

Tear  ending  December  SI,  1898: 


Class  of  goods. 


Tons. 


Class  of  goods. 


Tons. 


Foreign  and  coastwise: 

Cotton 

Cotton  seed 

Cotton-seed  meal  .... 

Tobacco 

Rice 

Grains 

Hay 

Potatoes 

'      Vegetables 

Cattle 

Horses 

Hogs 

Poultry 

Eggs 

FTsh 

Oysters 

Clams 

Rosin 

Turpentine: 

Crude 

Spirits 

Wood. 

Timber 

Lumber 

Shingles 

Pertilisers 

Machinery 

Coal  and  minerals  ... 

General  merchandise 

Tar 

Cotton-seed  oil 


6.770 

50 

22| 

20 

62 

11,561 

1,285 

2.651 

2,200 

26 

107 

7| 
20 
64 
2,832 
4.334 
2,082 
1,740 

78 

400 

0,876 

29,250 

27,580 

1,640 

02U 

1,700 

22,200 

71 


128,164 


Internal: 

Cotton 

Cotton  seed 

Cotton-seed  meal 

Rice 

Grains 

Hay 

PoUtoes 

Vegetables 

Cattle 

Homes 

Poultry 

KW« 

Oysters  

Turpentine: 

Crude  

Spirits 

Wood. 

Timber 

Lumber 

Shingles 

Fertilizers 

Machinery 

General  merchandise . 
Coal 


1,250 
600 

40 
1 

60 
175 

15 
6 

15 

u 

16 


Hoi 


X: 


25,525 

2,4UO 

160 

1,200 

20 

1,300 

200 

5 

4 


83.523 


Foreign  and  coastwise. 
Internal 


128,164 
33,628 


Total. 


161,687 


Namber  of  passengers,  13,400. 

Decrease  since  last  year  in  internal  commerce,  1,413^  tons.  Increase  over  last 
Tear  in  foreign  and  coastwise  commerce,  20,3 Hi  tons.  Transportation  lines  estab- 
lished during  the  year,  1. 

Freight  transported. 


Calendar  year  ending  December  31— 

Tons. 

Calendar  year  ending  December  31— 

Tons. 

1878 

22,000 
89,085 
45.080 
59.  576 
34,649 

1894 

28,055 

1890 

1895 

142,422^ 

1891    

1896 

142,  lOM 

1892  

1897 

142, 788| 

18U3 
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Statement  of  ve$$eU  navigating  Trent  Bivert  Xorth  Carolina,  during  the  calendar  year 

ending  December  SI,  1898, 


Class  of  Tessels. 


Agnn^gate 

If  amber,     net  ton-    |    Draft. 

nage. 


Steamers 

Bargea 

Schooners,  sloops,  etc 


1,446 
2,500 
6,720 


Feet. 
2to7i 
6t 
2t 


eec. 

Sto7| 


M  6. 
IMPROVEMENT  OF  NEUSE  RIVER,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects  see  Annual  Eeport  of  Chief  of  Engineers  for  1896,  page  1109. 

During  the  year  no  work  was  done  for  lack  of  funds. 

The  present  condition  is  explained  in  the  following  extract  firom  report 
of  Assistant  Engineer  W.  H.  Chadboum,  jr.,  in  local  charge: 

An  inspection  in  Jane  showed  the  river  up  to  Kinston  to  be  tolerably  clear  of  snags 
and  trees.  Above  Kinston  there  are  quite  a  number  of  snags  and  fallen  tree^,  espe- 
cially in  the  crooked  portion  known  as  *'Letalones."  The  Jetties  built  in  recent 
years  are  all  in  fair  condition,  and,  with  one  or  two  exceptions,  accomplishing  the 
purpose  intended.  The  old  jetties  are  mostly  in  quite  a  dilapidated  coudition,  many 
of  them  practically  all  washed  up. 

The  project  depth  exists  up  to  Village  Creek  Shoal,  24i  miles.  This  shoal  has  3.5 
feet  on  it.  Just  above,  at  a  crossing,  is  only  2.5  feet,  and  same  depth  at  Wing  Dam 
Crossing  and  at  Maple  Cypress.  At  several  other  places  before  the  mouth  of  Con- 
tentnia  Creek  is  reached  there  are  slight  shoals.  The  ruling  depth  to  mouth  of  Con- 
tentnia  is  2.5  feet  at  low  water.  The  shoals  are  short  and  at  crossings.  A  small 
amount  of  new  Jetty  work  and  dredging  will  restore  the  project  to  mouth  of  Con- 
tentnia,  but  manv  old  jetties  need  repairs  or  other  shoals  will  probably  develop. 

From  month  of  Conteutnia  to  Kinston  the  ruling  depth  is  1.5  feet  at  low  water. 
There  are  many  shoals,  mostly  crossings. 

This  river  is  in  the  collection  district  of  Pamlico,  N.  C. 


Money  atatement 

July  1, 1898,  balance  unexpended $913. 12 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1899. . .    10, 000. 00 


June  30, 1899,  amount  expended  during  fiscal  year . 


10,913.12 
56.98 


July  1, 1899,  balance  unexpended 10,856.14 

July  1,  1899,  outstanding  liabilities 181.41 


July  1, 1899,  balance  available 10,674.73 


Amount  (estimated)  required  for  completion  of  existing  project 77, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1901 : 

For  works  of  improvement $25,000.00 

For  maintenance  of  improvement 5,000.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


30,000.00 
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Appropriated, 


'       Date. 

Amonnt. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

June  18, 1878 

March  3  1870 

$40,000 
45,000 
45,000 
80,000 
80,000 
20,000 
22.500 

$40,000 
85,000 
130,000 
180,000 
190,000 
210,000 
282,500 

Anffoat  11. 1888 

$15,000 
20,000 
15,000 
7.000 
7,000 
10,000 

$247,500 
267,500 

September  30, 1800 

June  14. 1880 

July  13,1892 

282,500 

March  3, 1881 

August  18, 1894 

289.500 

Aairuat  2. 1882 

June  8, 1896 

296,500 

July  5, 1884 

March  3,1899 

806,500 

AaffiiHt5  1886 

COMMERCIAL  STATISTICS. 


Class  of  goods. 


Tods. 


Class  of  goods. 


Tons. 


Cotton 

Cottonseed 

Cotton-seed  meal 

Tobacco,  leaf 

Kice 

(Trains 

Hay 

Pototoee 

Vegetables 

Cattle 

Horses 

Hogs 

Poultry 

ISf."".::::::: 

Oystem 


2,881 

6,225 

812| 

59 

1,613 

12,561 

1,480 

9,572 

8,951 

258 

107 


^ 

[56| 


156, 
2,882 
4,468 


Clams <•••. 

Rosin 

Turpentine,  crude... 
Turpentine,  spirits.. 

Wood 

Timber 

LumbOT 

Shinelea 

Fertilisers 

Machinery 

General  merchandise 
Coal  and  minerals  . . . 

Tar 

Cotton-seed  oil 

Total 


2,082 

68 

126 

400 

9.275 

85,887 

185, 720 

10,050 

18, 115 

355 

27,050 

4,000 

57 

62 


842,815 


Nnmber  of  passengers,  11,550. 

Loss  over  last  year,  87.934^  tons.    Transportation  lines  established  daring  the 
year,  none. 

Freight  transported. 


Calendar  year  ending  December  31— 

Tons. 

Calendar  year  ending  December  31— 

Tons. 

1877 

75,000 
828,462 
267,650 
258,704 

1893 

a 50. 578 
a  45, 258 
278,025* 
297,092{ 

1890 

1894 

1891 

1895 

1892 

1896 

a  The  statistics  for  1893  and  1894  relate  entirely  to  flight  carried  in  bottoms  on  the  river  above  Kew- 
bem.    For  the  preceding  years  it  oovered  all  freight,  both  above  and  below  Newbem,  including  rafta. 

Statement  ofveeeeU  navigating  Neuae  River,  North  Carolina,  during  the  calendar  year 

ending  December  31,  1898, 


Class  of  vessels. 


Nnmber. 


Agprregate 
net  ton* 
nage. 


Draft. 


Steamers 

Barges 

Schooners,  sloops,  etc 


82 
25 
137 


1,445 
6.655 
5,000 


F€€t, 

2  to  74 
6to7{ 
2to.7{ 
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M  7. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  NEWBERN  AND  BEAU- 
FORT,  NORTH  CAROLINA,  VIA  CLUBFOOT,  HARLOWE,  AND  NEWPORT 
RIVERS. 

For  previous  history  of  tliis  improvement  and  detailed  statements  of 
projects  see  Annual  Report  of  Chief  of  Engineers  for  1896,  page  1113. 

No  work  was  done  during  the  year  and  the  condition  of  this  waterway 
has  not  changed. 

Thia  waterway  is  in  the  collection  district  of  Pamlico  and  Beanfort,  N.  C. 

Money  statement 

July  1, 1898,  balance  unexpended $6,785.61 

Jnly  1, 1899,  balance  unexpended 6,785.61 

fAmoant  (estimated)  required  for  completion  of  existing  project 57, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 


Appropriated, 


I>at«. 

1 

Angagt2,  1882 

Augn«t6.  1886 

August  11.  1888 


Aggregate. 


$10,000 
20,000 
85,000 


COMMERCIAL  STATISTICS. 

Tear  ending  Deeember  SI,  1898, 


Class  of  goods. 


Cotton 

Cottonseed 

Bloe 

Grains 

Hay 

Potatoes... 
Vegetables . 

Cattle 

Horses 

Hogs 

Poultry..-. 
Sggs  ....... 

risii 

casters 


Tons. 


600 

200 

280 

700 

800 

750 

800 

60 

20 

15 

10 

80 

825 

800 


Class  of  goods. 


Coal  aud  minerals  . . . 

Clams 

Rosin 

Turpentine,  crude... 

Wood.*^ 

Timber , 

Lumber 

Shingles 

Fertilisers 

Machinery 

General  merchandise 

Total 


Tons. 


200 

125 

100 

750 

850 

4,500 

4,000 

200 

300 

100 

5,000 


20,365 


Loss  oYor  last  year,  18,532^  tons.     Transportation  lines  established  during  the 
year,  none.    Passengers,  2,000. 

Freight  traneported. 


Tons. 

Tods. 

1880 

14,000 
17.890 

"Sat  given. 

Not  given. 

1894 

^"*te 

1891 i 

1895 

1802 

1896  ^estimated) 

29,787 

1893 : 

1897 

88,8971 
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Statement  of  vessels  navigating  watencay  between  Newhem  and  Beaufort,  N,  C,  during 
the  caletidar  year  ending  December  SI,  1897, 


Class  of  Tessels. 

Namber. 

Aggregate 
net  ton- 
nage. 

Draft. 

Tripe 
during 
the  year. 

Stf^unern  .....,*...... .....r. 

2 
45 

85 

420 

FeH. 
8.5to4 
2     to  3.5 

30 

Schooners.  sIoods.  ©to 

7G5 

M  8. 

IMPROVEMENT  OF  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 

For  previoas  history  of  this  improvement  and  detailed  statements 
of  projects  siee  Annual  Eeport  of  Chief  of  Engineers  for  1896,  page  1115. 

The  work  daring  the  year  has  been  by  hired  labor  and  use  of  United 
States  plant,  and  has  been  confined  to  the  maintenance  of  the  works 
previously  constructed.  At  Fort  Macon  Point  1,666  feet  of  new 
sand  fences  were  built,  4,595  feet  raised,  23,981  feet  filled  under,  and 
3,250  feet  repaired.  At  Shackleford  Point  1,403  feet  of  new  sand 
fences  were  built,  3,430  feet  raised,  17,694  feet  filled  under,  and  2,430 
feet  repaired. 

On  Shackleford  inner  shore  low  groins  of  board  palings  were  con- 
structed between  high  and  low  water  lines  to  replalce  those  washed  up. 

The  main  bar  has  10  feet  depth  at  low  water,  the  bulkhead  at 
entrance  to  bulkhead  channel  about  4.5  feet  at  low  water,  and  the 
dredged  channel  .leading  to  Beaufort  is  in  as  good  condition  as  when 
dredged. 

On  both  sides  of  the  entrance  the  beaches  have  been  held  intact. 

The  accompanying  map  of  Beaufort  entrance  and  harbor  is  from 
data  obtained  in  connection  with  surveys  for  harbor  of  refuge.  Cape 
Lookout,  North  Carolina,  and  shows  an  interesting  phase  of  the  bar 
channel  movement. 

Beaufort  is  a  port  of  entry. 

Money  statement. 

Jnly  1, 1898,  balance  anexpended •••    $4,139.69 

June  30,  1899,  amount  expended  during  fiscal  year 1,287.83 

July  1, 1899,  balance  unexpended 2,851.86 

July  1,  1899,  outstanding  liabilities 103.00 

July  1, 1899,  balance  available 2,748.86 


Appropriated, 


Date. 

Amoant. 

Aggregate. 

Date. 

Amoant 

Aggregate. 

July  4, 1836 

16,000 

$5,000 

AaffnBt6.1886 

$15,000 
35,000 
15.000 
10,000 
5,000 

$90,000 
125,000 
140,000 
150,000 
155,000 

Amrnat  11    IfiAfl 

March  3. 18R0 

30,000 
25,000 
20,000 

80,000 
65,000 
76,000 

SeDtember  19  1800 

AufTUSt  2, 1882 

July  13,1892 

July  5,1884 

June  3  1896 
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COMMERCIAL  STATISTICS. 

Tear  ending  December  31, 189S, 


Class  of  goods. 


Cotton 

Cottonseed... 
Tob«oco,leaf.. 

Grains 

Hay 

Potatoes 

VegetAbles.... 

CatUe , 

Horses 

Hogs 

Ponltry 


Oyslera. 


Tons. 


140 
350 


112 

40 

660 

150 

45 

20 

12 

20 

5 

7,500 

8,000 


Class  of  goods. 


Clams 

Bosin ^ 

Turpentine,  crude  . . . 
Turpentine,  spirits  .. 

"Wood 

Lumber 

Shingles 

FertUizers 

Machinery 

Coal  and  minerals  . . . 
General  merchandise 

Total 


Tons. 


2,400 

100 

700 

200 

2,800 

7,270 

60 

1,755 

2 

4,000 

5.060 


38,781 


Nnmber  of  pftssen^ers,  8,000. 

Gain  over  last  year«  3^850^  tons.    Transportation  lines  establfshed  during  the  year^ 
none. 

Freight  transported. 


Calendar  year  ending  December  31— 

Ton*. 

Calendar  year  ending  December  81— 

Tons. 

1880 

25,000 
46,075 
60,880 
65.070 

1893 

62,918 

1890 

1894..- 

Not  given. 
86,5224 
88,807 

1891 

1805 

1802 

1806 

Statement  of  vessels  naHgaiing  harbor  at  Beaufortf  N,  C,  during  the  calendar  year  end- 

ing  December  31, 1898, 


Class  of  vessels. 


Nnmber. 


Aggregate 

net  ton* 

nage. 


Draft. 


Trips 

during 

the  year. 


Steomera 

Sohoonera  and  sloops 
Scows 


10 

173 

8 


2,000 

2,095.56 

9,253 


Feet, 
5   to  10 
2itol0 
3 


150 

3,008 

45 


M  g. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  BEAUFORT  HARBOR 
AND  NEW  RIVER,  NORTH  CAROLINA. 

For  detailed  description  and  previous  operations  see  Annnal  Beports, 
page  1141  of  1892,  page  1397  of  1893,  page  1034  of  1894,  page  1117  of 
1896,  and  page  1398  of  1897. 

This  improvement  includes  28  miles  of  channel  from  Beaufort  to 
Swansboro,  almost  entirely  in  Bogue  Sound,  and  22  miles  of  channel 
from  Swansboro  to  New  liiver,  through  narrow  tidal  channels  varying 
from  1,000  to  12  feet  in  width  and  10  feet  to  6  inches  in  depth. 

The  project  of  18iS5,  as  amended  in  1896,  is  ^^  to  obtain  a  channel  60 
feet  wide  and  3  feet  deep  at  mean  low  water  through  Bogue  Sound.'' 
No  work  has  been  done  on  this  improvement  since  November,  189tj,  at 
which  date  the  project  depth  and  width  had  been  obtained,  excepting 
for  a  distance  of  approximately  8,000  feet,  where  the  channel  width  is 
but  40  feet,  the  depth  being  3  feet  or  more. 
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Work  has  since  been  suspended  because  the  last  appropriation  of 
$1,000  is  too  small  for  advantageous  application. 

This  improvement  is  a  part  of  the  inland  waterway  south  of  the 
Chesapeake  Bay  and  will  eventually  be  of  far  greater  importance  than 
at  present. 

The  commercial  statistics  for  1898  show  a  gain  in  freight  of  about  12 
per  cent  and  a  gain  in  passengers  of  about  50  per  cent  over  the 
previous  year. 

Money  statement. 

July  1, 1898,  balance  anexpended $1,000.00 

July  1, 1899,  balance  unexpended 1,000.00 


Amoant  (estimated)  reqnired  for  completion  of  existing  project 6, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $6,600.00 

For  maintenance  of  improvement 2,000.00 


Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186Q  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


8,500.00 


Appropriated, 


Date. 

Amount 

Ag^gate. 

Date. 

Amount. 

Aggregate. 

Au^Bt5,1886 

$10,000 
5,000 
15,000 

$10,000 
16,000 
80,000 

Jnly  18,1892 

$10,000 
2,500 
1,000 

$40,000 
42,500 
48,500 

Aiienst  11, 1888 

Augaat  18, 1894 

September  19, 1890 

June  8, 1890 

COMMERCIAL  STATISTICS. 


Class  of  goods. 


Cotton 

Cotton  seed 

Cotton-seed  meal 

Rice 

Grains 

Hay 

Potatoes 

CatUe 

Homes 

Hogs 

Poultry 

Eggs 

iSk 


Tons. 


400 
26 
10 
12 

110 

100 
55 

122 
46 
55 

2,500 


Class  of  goods. 


Ovsters 

Clams 

Rosin 

Turpentine,  crud  A . . 
Turpentine,  spirits  . . 

Wood 

Lumber 

Shingles , 

Fertilisers 

General  merchandise. 

Total 


Tons. 


4.200 

1,100 

900 

405 

100 

3,000 

6,000 

1 

1,500 

1,200 


21,9681 


Number  of  passengers,  1,500. 

Increase  since  last  year,  2,774}  tons.    Transportation  lines  established  daring  the 
year,  none. 

Freight  transporUd. 


Calendar  year  ending  December  31— 

Tons. 

Calendar  year  ending  December  31— 

Tons. 

1886 

12,250 
29,332 
80,240 
32,688 

1894 

Not  given. 
21  874 

1890 

1895 

1891 

1890 

18,022 
19,19H 

1893 

1897 
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Statement  of  veeeeU  naciffating  waterway  between  Beaufort  Harbor  and  New  Biver,  North 
Carolina,  during  the  calendar  year  ending  December  SI,  1898. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Trips 
during 
the  year. 

Steamers 

2 
80 
3 

76.16 
1,850 
92.53 

Feet, 

4 
8to9 

4 

80 

Si'booners,  sloops,  etc --- 

600 

Scows 

160 

M  10, 

IMPROVEMENT  OP  NEW  RIVER,  NORTH  CAROLINA. 

For  descriptioii  of  river  and  previous  operations,  see  Annual  Beports, 
page  1149  of  1892,  page  1400  of  1893,  page  1037  of  1894,  page  1328  of 
1895,  and  page  1120  of  1896. 

The  condition  of  thi$  improvement  on  June  30, 1896,  was  then  reported 
as  excellent,  the  project  depth  having  been  secured  from  ocean  to  the 
upper  river  at  all  points,  excepting  over  the  shoal  at  the  upper  end  of 
Wrights  Island  Gut.  The  depth  on  this  shoal  has  since  increased  to 
more  than  the  project  depth. 

The  solution  of  the  engineering  problem  here  presented  was  appar- 
ently found  in  the  construction,  in  1894-95,  of  a  training  dike  1,495  feet 
long  in  the  channel  around  Gedar  Bush  Marsh,  the  effect  of  which  was 
reported  in  1896  as  having  resulted  in  the  formation  of  a  channel 
'*  nearly  6  feet  deep  in  the  vicinity  of  the  dike  where  formerly  were 
two  troublesome  shoals.'^ 

This  training  dike  was  built  of  sheet  piles,  and  in  the  1895  report 
occurs  the  statement:  ^^The  training  dike  of  sheet  piles  will  doubtless 
be  destroyed  by  the  teredo  in  a  few  years,  when  it  can  be  replaced  by 
the  same  material,  or  more  expensively  of  stone,  at  an  estimated  cost 
of  $5,000,  or  not  at  all,  as  may  be  found  expedient.^  Since  1896  no 
work  has  been  done  on  the  training  wall,  and,  as  predicted,  it  has  almost 
entirely  disappeared,  with  the  result  that  <Hhe  splendid  channel,  nearly 
5  feet  deep,"  has  deteriorated  to  a  very  poor  one  about  18  inches  deep. 
The  best  channel  passes  through  a  gap  in  the  training  wall  near  the 
upper  end,  then  back  of  the  training  wall  through  an  old  slough  and 
out  through  the  .wall  near  its  root.  Through  this  circuitous  channel  a 
draft  of  about  3  feet  can  be  carried. 

Asst.  Engineer  William  H.  Chadbourn,  jr.,  reports  as  follows,  after 
an  inspection  made  in  June,  1899:  <*The  ocean-going  commerce  is  very 
small,  carried  mostly  in  a  few.large  sharpies  and  boats  of  about  15  tons 
burden,  drawing  3jr  to  4^  feet  of  water.  These  vessel  masters  and 
others  interested  complain  bitterly  at  the  apparent  abandonment  of 
the  improvement,  and  claim  the  commerce  would  increase  with  a  per- 
manent 4-foot  channel.  For  a  year  or  more,  while  the  good  channel 
did  exist,  there  was  but  little  increase  of  business.  ♦  ♦  ♦  The  com- 
merce using  the  upper  part  of  the  river  under  improvement  seems 
much  less  now  than  before  the  work  began  in  1882." 

At  the  present  time  the  depth  on  the  ocean  bar  is  3  feet;  the  depth 
thence  to  Gedar  Bu^h  Marsh  Shoal  is  4^  feet,  and  the  depth  over  this 
shoal  through  a  circuitous  channel  is  about  3  feet.  At  this  last  point 
the  tidar range  is  a  few  inches  only,  so  that  little  or  no  assistance  is 
afforded  by  the  rising  tide. 

This  river  is  in  the  oolleotion  district  of  Beaafert,  N.  0. 
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Money  statement, 

Jaly  1, 1898,  balance  nnexpended $3,400.00 

Jaly  1, 1899,  balance  unexpeuded 8,400.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $7,000.00 

For  maintenance  of  improvement 1,000.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivll  act  of  June  4, 1897. 


8,000.00 


Appropriated. 


Date. 

Amoant. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

Jiily4,1836,  to  JnlyT,  1838.. 

$50,000 

'  Aaga8t5,1886 

t 
$10,000 
8,000 
5,000 
5,000 

$20,000 

Aiignftt2, 1882 

♦5,000 
5,000 

An^inr  11  1888 

23,000 
28.000 

5,000 
10,000 

September  19. 180U 

July  4, 1884 

Julv  13.1892 

33,000 

Freight  tramported. 


Calendar  year  ending  December  31 — 


Tone.        Calendar  year  ending  December  31— 


Tons. 


1882, 
1890 
1891, 
1803 


5,000 
17,859 
23,838 

1.1341 


1894. 
1895 
1890. 
1897 


1, 1471 

26,7711 

7,209 

2,107 


Statement  of  vessels  mavigating  New  River,  Xorth  CaroUna,  during  the  calendar  year  ending 

December  SI,  1897, 


Clasa  of  veaaels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Trips 

during 

the  year. 

Sohoonera  ............•■.......«.■..•....••....>..•••••.. 

4 

61 

Fwt, 
3.6to4.5 

52 

Several  small  boats,  whose  tonnage  and  draft  could  not  be  obtained,  ply  irregularly 
on  the  river. 


M  iz. 


IMPROVEMENT  OF  BLACK  RIVEBy  NORTH  CAROLINA 

For  previons  history  of  this  improvement  and  detailed  statements  of 
projecto,  see  Annual  Report  Chief  of  Engineers  for  1896,  page  1125. 

Up  to  May,  1899,  for  lack  of  funds  no  work  had  been  done  on  this 
improvement  for  two  years,  obstructions  had  accumulated  in  the  chan- 
nel, and  many  complaints  from  boatmen  had  been  received. 

As  soon  as  possible  after  appropriation  of  March  3, 1899,  became 
available  the  snag  boat  was  put  in  commission  and  sent  to  the  head  of 
navigation  at  Clear  Bun,  removing  some  of  the  worst  obstructions,  but 
work  was  suspended  because  of  shoal  water  beforfe  the  channel  could 
be  thoroughly  cleared.  One  hundred  and  fifty-six  miles  were  run  over  3 
25  snags,  19  trees,  and  4  stumps  were  removed. 

This  river  is  in  the  coUeotion  district  of  Wilmington,  N.  C. 


Digitized 


byGoogk 


APPENDIX  M — REPORT  OP  CAPTAIN  LUCAS. 


1503 


Money  statement. 

July  1, 1898,  balanoe  anezpended $769.33 

Ambant  appropriated  by  riyer  and  harbor  act  approved  March  3, 1899. . .  2, 000. 00 

2,769.33 

June  30, 1899,  amonnt  expended  during  iiscal  year 72. 52 

July  1,1899,  balance  unexpended 2,696.81 

July  1,1899,  outstanding  liabilities 208.46 

• 

July  1,  1899,  balance  available 2,488.35 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1901,  for  maintenance  of  improvement 2,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriated, 


Date. 

Amount 

Aggregate. 

Date. 

Amoant. 

Aggregate. 

August  5, 1886 

$3,000 
10,000 
2,-000 

$3,000 
13,000 
16,000 

Jniie3,1896 

$1,000 
2,000 

$16,000 
18,000 

July  13,1892 

March  3, 1899 

Auffuat  17. 1894 

Other  receipts :  March  14, 1897,  sale  to  Cape  Fear  BlTor,  $248. 84. 

COMMERCIAL  STATISTICS  FOR  THK  TBAK  EKDINO  DXCEMBBR  31,  1898. 


Toes. 

Cotton 80 

Cotton  seed '. 7 

Grains 74 

Hay 7 

Potatoes 8 

Cattle 84 

Horses 12 

Hogs 35 

Poultry 33 

Fish 1 

Fruit  and  vegetables 6 

Fertilizers 307 

Eggs 10 

Rosin 4,626 

Turpentine,  crude 76 


Tons. 

Turpentine,  spirits 608 

Tar : 799 

Wood 5,000 

lumber 15,589 

Lumber 18 

Shingles 1,563 

General  merchandise 9, 160 

Machinery 12 

Rice 15 

Fur  and  hides 2 

Dog's-tongue 6 

Peanuts 1 


Total 38,139 


Number  of  passengers,  675. 

Increase  since  last  year  6,995  tons.  Transportation  lines  established  during  the 
year,  none.  All  of  the  above  passed  over  12  miles  of  Cape  Fear  River,  North  Carolina, 
above  Wilmington,  but  is  not  included  in  the  report  for  that  river. 


Freight  iran$ported. 


Calendar  year  ending  December 

31 —  Tons. 

1885 48,650 

1890 61.311 

1891 79,429 

1892 56,0&1 

1893 46^003 


Calendar  year  ending  December 
31 —  Tons. 

1894 41,130i 

1895 63,262 

1896 69,033i 

1897 31,144 
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Statement  of  ve$$el»  navigating  Black  Biver^  Xorth  Carolina,  during  the  calendar  yeat 

ending  December  31,  1898. 


Class  of  vessels. 

Nomber. 

oettoooage. 

Draft 

Steamers.. 

4 

5 
a38 

180.72 
109.86 
2,760 

Fut. 
3     to  3  5 

Steam  tun............. 

8  5  to  4  5 

FlaU....T 

L5  to  4 

a  About. 

M    12. 

IMPROVEMENT  OF  NORTH  EAST  (CAPE  FEAR)  RIVER,  NORTH  CAROLINA. 

For  previoas  history  of  this  improvement  and  detailed  statements 
of  projects  see  Annual  Beport  of  the  Chief  of  Engineers  for  1896,  page 
1122,  and  for  1897,  page  1400. 

Ko  snagging  during  the  year,  for  want  of  funds.  Plant  has  been 
cared  for. 

The  work  has  been  under  the  local  charge  of  Supt.  Charles  Schuster. 

This  river  is  in  the  colleotion  district  of  Wihnington,  N.  C. 

Money  statement. 

Julyl,  1898,  balance  unexpended $566.81 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1899. ..      2, 000. 00 

Jaly  1, 1899,  balance  nnexpended 2,566.81 

IAmonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1901,  for  niaiutenance  of  improvement 2,000.00 
Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriated, 

September  19, 1890,  for  North  East  (Cape  Fear)  River,  N.  C $5, 000. 00 

July  13, 1892,  for  North  East  (Cape  Fear)  River,  N.  C 5,000.00 

August  18, 1894,  for  North  East  (Cape  Fear)  River,  N.  C 6, 000. 00 

March  3, 1899,  for  North  East  River,  N.  C 2,000.00 

Other  receipts :  March  4, 1897,  sales  to  Cape  Fear  River 243. 33 

Total 17,243.8a 


COMMERCIAL  STATISTICS  FOR  YEAR  EKDINQ  DECEMBER  31,   1898. 


Cotton 

Cotton  seed 

Rice 

Grains 

Hay 

Potatoes 

Peanuts 

Fruits  and  vegetables . 

Cattle 

Hogs 

Poultry 


Tods. 

321 

262 

10 

300 

50 

31 

3 

14 

36 

36 

30 

14 

1 


Rosin 2,284 


Tons. 

Turpentine,  crude 170 

Turpentine,  spirits 338 

Wood 6,500 

Timber 13,874 

Lumber 87 

Shingles 313 

Tar 1,260 

Brick 7,500 

Fertilizers 18,988 

General  merchandise 3, 500 

Lime 500 

Limestone 3,000 


Total 59,422: 
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Decrease  since  last  year,  3|976  tons.    Transportation  lines  established  during  the 
year,  none. 

Freight  trantporied. 


Calendar  year  endinf(  December 
31 —  Ton*. 

1890 40,596 

1891 30,296 

1892 37,429 

1893 40,388 


Calendar  year  ending  December 
81 —  Tons. 

1894 41,096 

1895 39,731 

18JK5 85,163* 

1897 63,398 


Staiemeui  of  vesseU  navigating  Cape  Fear  Biver,  North  Carolina  (North  East  Biver), 
during  the  calendar  year  ending  December  SI,  1897. 


Claan  of  vewels. 


Namber. 


ARffregate 
nettonimge. 


Draft 


Steamers 

Steam  togs... 
Steam  yachts. 
Flats 


8 

9 

2 

aU 


02.06 
178.53 
18.14 
8,800 


Feet 
8     to  3.5 
2.5  to  7.6 
4     to  4.6 
1.6to4 


aAboatb 


M13. 

IMPROVEMENT  OP  CAPE  FEAR  RIVER  ABOVE  WILMINOTON,  NORTH 

CAROLINA. 


For  previous  history  of  this  improvement  and  detailed  statements  of 
projects  see  AnnuiJ  Report  of  the  Ohief  of  Engineers  for  1896,  page 
1128. 

Little  work  was  done  during  the  year  because  of  the  small  balance 
available,  and  many  obstructions  accumulated  in  the  channel.  After 
the  ap|)ropriation  of  March  3,  1899,  became  available,  the  snag  boat 
was  put  iu  condition  for  work,  and  started  snagging  on  this  stream  in 
June,  1899.    Work  is  in  progress  at  close  of  fiscal  year. 

To  end  of  year  150  miles  were  run  over  and  135  snags,  18  stumps,  31 
trees,  and  6  logs  were  removed. 


Money  BtatemmiiL 


Jaly  1, 1896,  balance  nnezpended 

Amount  appropriated  by  river  and  harbor  act  approved  Maroh  3, 1899 . 


June  30, 1899,  amount  expended  during  fiscal  year. 


$1,398.82 
5,000.00 

6,898.82 
497.30 


July  1, 1899,  balance  unexpended  . .. 
July  1, 1899,  outstanding  liabilities  . 


5,901.52 
260.34 


July  1,1899, balance  available 5,641.18 


Amount  (estimated)  required  for  completion  of  existiuff  project 135, 750. 00 

Vmonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $25,000.00 

For  maintenance  of  improvement 5,000.00 


Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

BNO  99 95 


30,000.00 
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Appropriated, 


Date. 

Dftte. 

Arooant. 

Asgt«g»ta. 

MAroh8.1881 

$30,000.00 
30,000.00 
5,000.00 
11, 250. 00 
12,000.00 
15.000.00 
15,000.00 

$30, 000. 00 
60.000.00 
65,000.00 
76.250.00 
88,250,00 
103,250.00 
118,250.00 

Aiunist  18. 1894 

$14,000.00 
5,000.00 
5.000.00 

$182. 250. 00 

Anfmnt2. 1882 

Jane  3, 1896 

137, 250. 00 

Tnlv5  1884         

March  B,  1899 

142,250.00 

AuffuatS  1886 

Other  reoeipto:  Sales  to 
other    appropriations 
darinff  1897 

Aujfust  11, 1888 

Septeraber  19, 1890 

JulvlS.  1802 

414  33 

CO.M.MKKCIAL  STATISTICS  FOR  TEAR  KNDINO   DBCEMBBR  31,  1898. 


Tons. 

Cotton 1,442 

Cottonseed 141 

Cotton-seed  meal 100 

Grains 25 

Rice 24 

Straw 1,500 


Tons. 

Tarpentine,  spirits 669 

Tar 3,243 

Wood 10,075 

Timber 15,989 

Lumber 102 

Shingles 938 

Fertilizer 27,871 

Machinery 3 

General  merchandise 28,950 

Coal 2,665 

Brick 1,860 

Peanuts 10 

Fish 6 


Total 99,943 


Hay 48 

Potatoes 32 

Fruit  and  vegetables 18 

Cattle 325 

Horses 110 

Hogs 65 

Poultry 20 

Eggs 70 

Rosin 3,462 

Turpentine,  crude 180 

Number  of  passengers,  1,895. 

Increase  since  last  year,  8,102  tons.  Transportation  lines  established  during  the 
^ear,  none.  All  of  Black  River  commerce  passes  over  12  miles  of  this  river,  but 
IS  not  included  in  the  above. 

Statement  of  ve$$el»  navigating  Cape  Fear  Rirer,  North  Carolinaf  above  Wilmington,  during 
the  year  ending  December  5i,  1S9S. 


Clasfl  of  TOBseU. 


Steamers  — 
Steam  tagn . . 
Steam  yachts 


Number. 


Aggregate 

net  ton 

nage. 


436.60 
114.42 
18.14 


Draft. 


Feet. 
8.0  to  4.5 
8.0  to  7.5 
4.0to4.5 


Calendar  year  ending  December 

31—  Tons. 

1880 50,000 

1890 :  129,000 

1891 88,638 

1892 72,810 

1893 92,767 


Freight  transported. 

Calendar  year  ending  December 


31—  Tons. 

1894 85,497 

1895 103,727 

1896 99,357i 

1897 91,841 
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M   14. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER,  NORTH  CAROLINA,  AT  AND  BELOW 

WILMINGTON. 

For  previous  history  of  this  improvemeut  and  detailed  statements  of 
projects  see  Animal  Bepoi*t  for  1896,  page  1131. 

The  work  of  the  last  fiscal  year  has  been  carried  on  by  hired  labor 
and  use  of  the  United  States  plant.  It  has  consisted  of  the  work  of 
the  suction  dredge  Cape  Fear  and  clam  shell  dredge  AjaXj  making  minor 
surveys  and  repairing  and  watching  plant,  details  of  which  are  given 
ill  the  accompanying  report  of  Assistant  Engineer  Charles  Uumphreys, 
in  local  charge. 

Tiie  pile  training  wall  at  Snows  Marsh,  while  gradually  deteriorating, 
lias  been  effective  thronghoat  the  year  in  maintaining  a  good  channel 
across  this  formerly  most  troublesome  shoal.  When  the  mud  bulkheads 
at  the  ends  of  the  cut  have  been  removed,  probably  during  the  coming 
winter,  this  training  wall,  if  maintained,  will  hold  the  depth  without 
further  dredging.  It  is  a  most  useful  and  efiective  work.  Whether  or 
not  the  upper  parts  of  the  training  wall  will  have  to  be  replaced  as 
destroyed  by  worms,  and  whether  or  not  the  lower  part,  which  the 
banked  sand  protects  from  the  worms,  will  alone  prove  efficient,  are 
questions  that  can  not  yet  be  determined,  but  even  if  the  training  wall 
Las  to  be  renewed  every  few  years  it  will  be  at  an  expense  quite  small 
as  compared  with  that  of  the  constant  redredging  which  had  to  be 
resorted  to  before  the  training  wall  was  built. 

The  experience  of  nearly  five  years  with  this  training  wall  seems  to 
indicate  that  its  construction  and  maintenance  costs  less  than  the  inter- 
est on  the  cost  of  a  stone  training  wall,  with  the  further  advantage  that 
it  can  be  easily  taken  out  or  its  position  altered  if  found  expedient  or 
desirable.  A  map  showing  the  condition  of  this  sho£d  in  August  last  is 
appended. 

The  bar  channel,  after  some  deterioration  due  to  the  absence  last 
summer  of  the  suction  dredge  at  Fernaudiiia,  has  been  again  deepened 
to  20  feet  or  more^  with  a  least  width  of  180  feet.  It  is  expected  that 
the  full  project  width  of  270  feet  can  be  obtained  and  maintained  dur- 
ing the  coming  year,  but  this  can  only  be  done  by  the  constant  use 
of  the  dredging  steamer  whenever  the  weather  permits.  The  work  of 
maintaining  the  project  channel  depth  and  width  across  this  bar  is 
about  the  limit  of  her  capacity. 

As  noted  in  the  accompanying  report  of  Assistant  Engineer  Hum- 
phreys, the  channel  at  the  throat  of  the  inlet  has  been  moving  bodily 
eastward  for  some  years,  due  to  the  erosion  of  Bald  Head  Point,  until 
the  old  Woodbury  Jetty,  which  formerly  marked  the  end  of  Bald  Head 
Point,  is  now  well  in  the  channel,  the  center  of  which  is  approaching  it. 
If  very  ii^jurious  deterioration  is  to  be  avoided  it  appears  certain  that 
some  method  for  stopping  this  erosion  at  Bald  Head  Point  must  be 
adopted  in  the  near  future.  For  the  purpose  of  making  an  intelligent 
siudy  of  this  question  a  survey  of  this  part  of  the  river  has  just  been 
made,  a  map  of  which  is  herewith  appended,  and  a  special  report  on 
the  subject  will  be  submitted  as  soon  as  practicable. 

The  dredged  cuts  in  the  river  are  being  maintained  fairly  well,  except- 
ing at  Lilliput  and  Brunswick  Oove  shoals.  The  filling  in  at  Lilliput 
is  thought  to  be  due  to  the  ebb  current  from  the  west  of  Big  Island, 
while  that  at  Brunswick  Oove  is  almost  certainly  due  to  its  position 
west  of  the  natural  line  of  tidal  flow.    A  series  of  current  oL^ervationB 
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are  contemplated  at  these  localities  for  the  pnrpose  of  determining  the 
caase  of  andae  deterioration  and  ascertaining,  if  possible,  a  remedy 
for  it. 

A  feature  of  the  work  on  this  river  has  been  the  notable  success  of 
the  use  of  plant  owned  by  the  Government  The  clam-shell  dredge 
AjiiXj  with  tug  and  scows,  was  purchased  two  years  ago,  and,  although 
laid  up  for  several  mc^ths  last  summer,  when  the  tug  was  needed  for 
submarine-mining  work,  this  plant  has  done  an  amount  of  dredging 
which,  at  the  average  contract  price  since  1890  of  13.1  cents  per  yard, 
would  have  cost  $177,139.72.  During  the  same  time  the  total  ex|)endi- 
tures  for  purchase,  maintenance,  running  expenses,  etc.,  has  been 
f  134,789.25,  so  that  the  plant  has  paid  for  and  maintained  itself  and 
earned  $42,350.48  in  addition.  Gonsidering  as  assets  the  supplies  on 
hand  at  the  end  of  the  fiscal  year,  the  excess  earnings  amounted  to 
nearly  $50,000.  The  financial  history  of  this  plant  is  shown  graphically 
by  the  accompanying  chart. 

This  work  has  been  in  charge  of  AsBt.  Engineer  Oharles  Humphreys, 
and  under  his  effective  management  is  becoming  a  model  of  its  kind. 

WilmlDgton  is  a  port  of  entry. 

Money  statemenU 

July  1, 1898,  balance  Qiiezi>ended $102,088.89 

Amount  appropriated  by  river  a^d  harbor  act  approved  Maroh  3, 1899 . . .  150, 000. 00 

October  1, 1898,  received  firom  Navy  Department  lor  coal $21. 37 

Maroh 6. 1899, received  from  Cumberland  Sound  forrent 3,697.03 

8,718.40 

265,807.29 
JuneSOi  1899,  amount  expended  during  fiscal  year 07,580.70 

July  1, 1899,  balance  unexpended 188,226.59 

July  1,1899,  outstanding  llabiliUes 3,091.90 

July  1,1899,  balance  available 185,184.69 


' 


Amount  (estimated)  required  for  completion  of  existing  project 885, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $250,000.00 

For  maintenance  of  improvement 35,000.00 

285,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4»  1897. 


Appropriated. 


Date. 

Amonat 

Aggregate. 

Date. 

Amonnt 

Aggregate. 

Maroh  2, 1839,  to  July  22. 
1864  ..••••...•>'... 

a  1863, 228. 81 

Aagiiat2,1882 

1226,000 
200,000 
157.600 
246,000 
170,000 
200,000 
200,000 
195,000 
150,000 

1,024.66 
8,71&40 

$1,502,500.00 
1,702,500.00 
1, 860, 000. 00 
2, 1U6, 000. 00 

$100,000 
75  000 
100,000 
100.000 
150,000 
150,000 
132,500 
100,000 
100,000 
70,000 
140,000 

July  6  1884          •• 

JnlvlLlSTO 

100,000.00 

175.000.00 

275,000.00 

876.000.00 

626,000.00 

675.000.00 

807,600.00 

067,600.00 

1,067,500.00 

1,187,600.00 

1,277,500.00 

AugaBl  6, 1886' .". I 

M^^Ktli  ?,  l?71 ^--- 

August  11, 1888 

Juno  to,  18^2 ^-T, ,,.... 

Septemher  19. 1890 

Jmy  13.1802 

2,275,000.00 

Maroh  8, 18  78 

2,475,000.00 

June  23, 1874 

Angoat  18, 1894 

2,676,000.00 

Maroh  8. 1875.  . 

June  8, 1806 

2,870,000.00 

Anffaat  14. 1876 

Maroh  8, 1889 

8,020,000.00 

Jane  18, 1878 

Other    reoeipta:    Sales 
and  renta  to  other  ap- 

Maroh  8, 1878 

}         4.742.96 

Jaiiel4,1880 

Mawh8,188t-„,-,,-^ 

•  Balaaoe  of  $8,728.07  tuned  over  to  surplna  fund. 


Digitized 


byGoogk 


APPENDIX  M — REPORT  OP  CAPTAIN  LUCAS.  1509 

OOMMBRCIAL  STATISTICS  FOB  TBAR  BNDINO  DBCBMBBB  31,  1808. 

ExpwrU,  fwr^gn  and  ooa$iwi$e. 

[Furnished  by  OoL  J.  L.  Cantwell,  aeoreUry  of  the  Wilmiogton  Produoe  Bzohange.] 

Tons. 

Cotton 85,130 

Lumber 45,108 

ShiDgles 4,289 

Rosin 24,633 

Tar 6,763 

Turpentine,  spirits 5,101 

Turpentine^  crude 251 

Pitch 220 

Miscellaneous  (estimated) 60,000 

Total 231,496 

ExpcrU,  internal, 

(Vnmiabed  by  steamboat,  flat,  and  raft  men.] 

Miscellaneous 91,643 

Total  of  exports,  foreign,  ooastwise,  and  internal 823,137 

Imj^U,  foreign  and  eooBtwise, 

[inmisbed  by  importers  and  mannfaotnrers.] 

Tons. 

Fertilizer 68,516 

Coal 18,187 

Salt 7,503 

OU.... 13.097 

Rice 1,597 

Miscellaneous  (naval  stores,  cotton  and  general  merchandise) 100, 000 

Total 198,900 

jMporit,  internal, 

[Famished  by  steamboat,  flat,  and  rafl  men.] 

Tons. 

Cotton 1,843 

Tar 6,302 

Turpentine,  spirits 1,615 

Turpentine,  crude 426 

Roehi 10,372 

Lumber  and  timber 45,470 

Shingles *. 2,814 

Wood 21,575 

Miscellaneous 16,445 

Total 105,862 

Total  of  imports,  foreign,  coastwise^  and  internal 304, 762 


Exports:  Tons. 

Foreign  ana  ooastwise 261,496 

Internal 91,642 

Imports: 

Foreign  and  coastwise 198,900 

Internal 105,862 

Total 627,899 

Increase  since  last  year,  32,473  tons. 

One  transportation  line  was  established  during  the  year. 
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Foreign  commerce  fin"  the  year  1898. 
[Famished  by  Mr.  J.  C.  Dancy,  collector  of  customs.] 


Class  of  goods. 


Quantity. 


Valuer 


Exports.       Imports. 


Cotton 

Rosio barrela. 

Tar do. 


Turpentine  and  pitch do... 

Turpentine,  spints ndlons . 

Lumber .li  feet. 

Shingles M. 

Pig  iron tons. 

MisceUaneoas 


318,450 
144,808 
14,470 
1,362 
287.912 
7.652 
2,290 


Total. 


$8,991,68« 

196,637 

18.464 

2,377 

88,428 

94.399 

U,519 

22,500 

2,499 


$149,195.75 


9,438,450 


140,196.75 


Freight  transported. 


Calendar  year  ending  December 
31—  Tons. 

1860 220,000 

1889 325,512 

1890 346,557 

1891 344,743 

1892 341,468 


Calendar  year  ending  December 
31 —  Tona. 

1893 392,966 

1894 437,623 

1896 618,054 

1896 673,208 

1897 595,426 


Cotton  Bteamere  loaded  at  the  port  of  Wilmington,  N.  C,  during  the  calendar  year  ending 

December  31, 1898, 

P?Wnisbed  by  Messrs.  A.  Spmnt  d^  Son  and  Mr.  J.  H.  Sloan.] 


Name  of  steamer. 


Registered 
tonnage. 


Drafts 
loaded. 


Bales. 


Loaded  by  A.  Spmnt  k.  Son 

Yearoy 

Hawknnrst 

Morven 

Lncina 

Sobiehallion 

Cambay 

Yearby 

Titanic 

Yearby 

Moorbv 

Hawknnrst 

Knutsford 

Tenby 

Bellerby 

Beltisloe 

Aurora 

Dorset 

Avery  HiU 

Yenus 

Eskdale 

Preston 

Nordkyn 

Wilderspool 

Gellivera 

Nara^ja 

Chatbum 

Harworth 

Titanic 

Kassala 

Buckingham 

Karoon 

Loaded  by  J.  H.  Sloan : 

Evandale 

Acacia 

Amaranth 

Hindoustan 

Total 


FL  In, 


15 
16 
19 
17 
18 
17 
15 
16 
15 
15 
17 
18 
19 
18 
19 
17 
19 
18 
17 
19 
17 
18 
16 
14 
16 
16 


16  10 

17  0 

18  7 

18  6 
17  6 

20  6 

15  6 

19  0 

20  6 


9,000 
8.063 
12,388 
8.172 
8.867 
8.867 
9,183 
4,400 
9,564 
9,240 
8,535 
7,340 
14,642 
10,850 
10,182 
9,883 
8,046 
10,095 
11,741 
9.706 
6,839 
11,044 
9,720 
7,305 
2,947 
6,002 
7,702 
4,781 
14,495 
9,514 
6,764 

12.720 
8,150 
8,948 
9,042 


59, 578 


109,186 
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Statement  o/ve$9eU  of  100  ton$  and  over  at  the  port  of  Wilmington,  N,  C,  for  the  calendar 
year  ending  December  SI,  1898, 


[Furnished  by  Capr.  Edgar  Williams,  harbor  master.] 

Class  of  vessel. 

American. 

Foreign. 

Tot«l. 

Number. 

Tonnage. 

Knmber. 

Tonnage. 

Number. 

Tonnage. 

Steaners 

06 

08,785 

41 
80 

1 

65.473 

16,560 

198 

187 

80 

5 

15 

100 

164,258 

Barks 

16,550 

Brigs 

4 
15 
96 

1,238 
12,843 
81,439 

1, 4H6 

Barices .-- 

12,843 
34.035 

13 

2,596 

Totol 

211 

144.305  1            85  I         84,817 

296 

220,122 

The  Above  does  not  include  veseels  which  took  carj^oes  to  Southport,  veAsels 
ooming  to  Sonthport  in  diistreHS,  for  supplies,  or  for  a  harbor,  the  total  estimated  ton- 
nage of  which  is  15,000,  or  vessels  and  barges  taking  cargoes  to  Fort  Caswell,  the 
total  estimated  tonnage  of  which  is  65,000. 

Vessels  owned  by  the  United  States  Government  are  not  included.  No  record  is 
made  of  steamboats  plying  on  the  rivers  above  Wilmington  or  of  small  vessels  of 
less  than  100  tons. 

Statement  of  veeseU  plifing  on  the  Cape  Fear  River ^  North  Carolina,  at  and  below  Wilming- 
ton,  during  the  calendar  year  ending  December  31, 1898. 

[This  statement  is  in  addition  to  that  furnished  by  Capt.  Edgar  Williams.] 


Class  of  vessel. 


Steamers 

SfOHiii  tugs  ... 
Steam  yachts. 


Number. 


Aggregate 
net  tonnage. 


5,878.07 

384.65 

18.14 


Draft. 


2.5  to  16 
2. 5  to  10 
4     to  4.5 


REPORT  OP  MR.   CHARLB8  HUMPHRBY8,  ABS18TAMT  BMOINEBR. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  June  30 y  1899. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
ioiprovement  of  Cape  Fear  River,  North  Carolina,  at  and  below  Wilmington,  for  the 
fiscal  year  ending  Jnne  30, 1899. 

To  July  1,  1898,  dredging  had  been  done  at  the  various  shoals  as  follows.    The 
depths  refer  to  mean  low  water. 


Name  of  shoal. 

Distance 

below 
Wilming- 
ton. 

Length. 

Width. 

Depth. 

Remarks. 

'Wilmington .- ••. 

MUet. 
0 

J' 

7 
1?* 

18| 
1« 

10 
20 
25 

Feet. 
8.200 
0.800 
8,600 

10.400 
2,200 
13,100 

5,000 
14,500 

2,000 
9,600 
6.000 

Feet. 
270 
148 
222  to  148 

148 
148 
148 

148 
148 

148  to  185 
233  to  270 
100  to  270 

Feet, 
20 
20 
18  to  20 

18 

18 

18  to  20 

20 
18  to  20 

18 
16  to  18 
20  to  18 

Alligator  Creek 

Bnmswiok  River 

Logs  and  Big  IsUnd.. 
1C4^T«lf(p^  ^ 

Upper  5.800  feet  222  feet  wide.  18 
feet  deep;  lower  2,800  feet  148 
feet  wide,  18  feet  deep ;  8.600  feet 
74  feet  wide  and  20  feet  deep. 

LilUpnt 

Lower  reach  is  148  feet  wide,  20 

Old  Bmnswiek  Cove.. 
Midniffht 

feet  deep;  of  the  upper  reaoh 
6,100  feet  is  111  feet  wide.  20  feet 
deep,  and  4, 100  feet  is  74  feet  wide 
and  20  feet  deep;  baUince  18  feet 
deep. 

Balance  of  270  feet,  width  18  feet 
deep. 

Upper  reach  74  foet  wide,  20  feet 
deep;  lower  reach,  87  feet  wide, 
20  feet  deep ;  balance  18  feet  deep ; 
2,400  feet  of  18* foot  channel,  at 
angle.  209  feet  wide. 

Upper  900  feet  is  185  feet  wide; 
lower  1.100  feet  is  148  feet  wide. 

18-foot  channel  110  feet  wide;  bal- 

Reaves Point 

SnoYs  Marsh  ......•.' 

Ommi  Bar.. ••••.■•->•• 

ance  16  feet  to  18  feet  deep. 
20-foot  ohannel  deteriorated  dar- 

ing absenoe  of  dredge  Cape  Fear. 
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These  channels  had  been  previonfily  dredgeil  to  16  feet  depth  for  the  fall  width  of 
270  feet,  excepting  Snows  Marsh  Channel,  where  the  bottom  width  was  233  feet,  and 
Keg  Island  Shoal,  where  the  nataral  depth  exceeded  16  feet. 

New  Inlet  and  Swash  Defense  dams  were  in  a  good  and  substantial  condition. 
The  dike  at  Snows  Marsh  had  been  built  for  a  length  of  9,964  feet,  7,743  feet  of  which 
was  built  of  piles  and  brush,  and  the  remaining  2,221  feet  of  a  single  row  of  closely 
driven  piles;  the  pile  and  brush  portion  had  been  several  times  repaired  by  filling 
in  with  brush,  ana  2^470  feet  had  been  repaired  by  a  single  row  of  closely  driven 
piles;  the  portion  built  of  close  piles  and  the  part  repaiiid  with  them  was  in  fair 
condition,  and  the  pile  and  brush  portion  in  bad  condition. 

The  operations  for  the  year  have  principally  consisted  of  the  work  of  the  suction 
dredge  Cape  Fear  and  clam-shell  dredge  Ajtue,  making  minor  surveys  and  repairing 
and  watching  plant.    All  work  was  done  oy  hired  labor  and  United  States  plant. 

The  suction  dredge  Cape  Fear  returned  from  Femaudina  July  23,  and  resumed 
work  July  26  and  continued  on  the  outer  bar  when  weather  permitted,  and  at  other 
times  at  Snows  Marsh  and  Reaves  Point,  the  shoals  nearest  the  mouth  of  the  river, 
to  January;  since  then,  on  the  bar  and  shoal  on  west  edge  of  channel  opposite  Old 
Baldhead  Jetty. 

The  amount  of  work  done  by  the  boat  during  the  year  and  location  of  the  same  is 
as  follows: 

Cubto  yards* 

Ocean  Bar  and  shoal  opposite  Old  Baldhead  Jetty 278,344.1 

Snows  Marsh  Channel 66,295.0 

Reaves  Point  Shoal 14,622.0 

Total 348,161.1 

The  cost  of  the  same  may  be  summarized  as  follows : 


Items. 


On  band 

June  80, 

1896. 


Porohaaed 

daring 
fiscal  year. 


On  band 

Jane  30, 

1890. 


IJfied  dar- 
ing fisoiJ 
year. 


Labor 

Fnel 

Kaston,  towing  fnel 

Sappliea 

Repairaand  property 

SuDsUtenoe 

Kepalring  Soatbport  wbarf . . 
Watcbing  Wilmington  yard . 
Yard  rent  at  WUndngton ... . 


i.OO 


18,707.00 

4,879.11 

296.85 

200.94 

4,854.16 

1,600.96 

488.22 

210.00 

90.00 


$2,110.93 


75.00 
2,600.00 


$8,707.00 

8,147.18 

290.86 

185.94 

2,864.16 

1.600.96 

488.22 

210.00 

90.00 


Total  cost $16,980.5 

Deduct  as  follows : 

Received  from  Femandina  bar  improvement $3, 697. 03 

Received  fh>m  Fort  Caswell  for  tael  used 143. 16 

Received  from  Navy  Department  for  fuel  used 21. 37 


8,86L66 


Total  cost  of  operating 13, 118. 74 

Other  expenses  chargeable  to  the  work : 

Surveys $1,626.98 

Survevs,  use  of  steamer  .^Mtcm  (part) 2, 104.07 

Superintendence 1,737.74 

Superintendence,  use  of  steamer  Eaeton  (part) 623. 01 


6,991.80 


Total  cost  of  operating,  superintending,  and  surveying 19, 110. 64 

Cents. 

Cost  per  onbio  yard  for  operating 3i  + 

Cost  per  cubic  yard  for  oj[>erating,  superintending,  and  surveying 6i — 

This  dredging  cost  much  lees  per  cubic  yard  this  year  than  last,  principally  due 
to  the  fact  that  the  sapplies,  etc.,  used  by  Femandina  improvement  were  charged  in 
last  year's  cost  and  when  paid  for  were  credited  to  this  year's  cost. 

The  clam-shell  dredge  Ajax  completed  repairs  and  resumed  work  on  October  8,  and 
has  since  been  oontinually  at  worx. 
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The  amount  of  work  done  by  the  dxedge  and  location  of  the  same  is  as  follows : 


Kame  of  sfaoid. 

Cubic  yards. 

Stampa. 

Logs. 

Lintpnt  Shoal 

89,039.0 
54,441.0 
968,186.0 
118.880.0 
68,168.4 

8 
19 
14 

KvffTnUnfi  Shwnl 

MicTnicht  Shoal 

8 

Reavea  Point  Shoal 

1 

T^giii^nd  Pig Taland  BhfMil  

89 

5 

Total 

688,604.4 

76 

9 

The  cost  of  the  same  may  be  summarized  aa  follows: 
Operating  dredge  and  $eow$. 


Items. 

On  hand 

Jane  80, 

1806. 

Parchaaed 

dozing  flaoal 

year. 

On  hand 

Jane  80, 

1880. 

Uaeddar. 

Ing  flaoal 

year. 

Labor 

06,897.88 

F,  604. 88 

687.06 

8,888.47 

1,907.90 

270.00 

680.00 

"♦i'moo' 

400.00 
4,144.41 

06,827.88 

^804.89 

987.06 

Seimira 

BaoDliM 

mSi!!!!;::;;::;:::;:::;:::;;:;;:;::::;;:::::::::;:: 

09,600.08 

1,808.09 

i;  997. 00 
970.00 

Taidrent 

Watohlnc  Yard 

680.00 

Total  cost  of  operating  dredge  and  ooows $19,370.20 

Operating  steamer  Cynthia: 

Labor $3,285.00 

Repairs 6,606.67 

Snpplies 94.76 

Fuel 877.60 

Subsistence 683.72 


Total  cost  of  operating  Cyn^Ato 11,446.74 

Operating  steamer  Eaeton,  part  chargeable  to  Jjax  dredging 2, 738, 15 

Total  cost  of  operating  dredge,  tags,  and  scows 83,666.09 

Other  expenses  chargeable  to  the  work: 

Superintendence  and  surveys $2;682.44 

Superintendence,  use  of  steamer  Eaet&n  (part) 820. 02 

3,412.46 

Total  cost  of  operating,  superintending,  and  surreying 36, 967. 65 

Cents. 

Coet  per  cubic  yard  for  operating,  excluding  stumps  and  logs 6^+ 

Cost  per  cubic  yard  for  operating,  superintending,  and  surreying 6A — 

There  was  charged  to  the  main  office  for  use  of  steamer  EaeUm,  during  the  year, 
$690.22.  whioh  amount  is  not  included  in  the  coet  of  work. 
Detailed  statement  of  coet  of  operating  steamer  Saeton: 

Labor...! $3,686.61 

Repairs 1,737.36 

SappUes 104.80 

Fuel. 811.01 

Subsistence 932.64 


Total  cost  of  operating  BaeUm 7, 172.82 

This  amount  has  been  charged  as  follows: 

Towing  fuel  to  Gape  Fear .'. $296.86 

Superintending  Cape  Fear's  work 623.01 

Suryeying  Cape  Fear's  work 2,104.07 

Towing  mud,etc.,  tor  AJax 2,788.16 

Superintending  and  suryeying  4/0^0  work 820.02 

Main  offioe  use 690.22 


TotAl 7,172.82 
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Summary  of  expenditure$. 

Operating  dredge  Cape  Fear,  with  other  expenses $19, 11 0. 54 

Operating  dredge  AjaXf  with  other  expenaes 36, 967. 55 

Expenaes  chargeable  to  main  office 690.22 

Cost  of  work  done  daring  the  year $56,768.81 

Add  material  on  hand  July  1, 1899 $12,086.34 

Add  amount  paid  by  Femandiua  improvement 3, 697. 03 

Add  amount  paid  by  Fort  Caswell 143.15 

Add  amount  paid  by  Nayy  Department 21. 37 

15,897.89 

Total 72,666.20 

Less  amount  on  hand  July  1, 1898 3,494.08 

Expenditures  for  the  year 69,172.17 

In  making  up  the  cost  of  the  work  the  expenditures  of  your  office  are  not  included. 

PRB8BNT  CONDITION  OF  WORK. 

At  the  Ocean  Bar  there  is  a  straight  20-foot  mean  low-water  channel  ttom  deep 
water  inside  to  deep  water  ontflide,  with  a  least  width  of  180  feet.  After  working 
eloven  months  at  a  cost  of  $19,110.54  the  bar  is  in  about  the  same  condition  as  before 
tbe  boat  left  for  Femandina,  Fla. 

At  Snows  Marsh  Channel  the  18-foot  mean  low-water  channel  was  150  feet  wide  at 
the  narrowest  point  when  the  last  survey  was  made. 

At  Keaves  Point  Shoal  a  20-foot  mean  low-water  channel  has  been  dug  148  feet 
wide  for  the  whole  length. 

At  Midnight  Shoal  the  20-foot  mean  low- water  channel  has  been  increased  in  width 
to  148  feet  lor  the  entire  length. 

At  Lilliput  Shoal  tlie  20-foot  mean  low-water  channel  has  been  increased  in  width 
to  148  feet  for  the  entire  length. 

At  Keg  Island  Shoal  a  20-foot  mean  low-water  channel  has  been  dug  148  feet  wide 
for  the  entire  length. 

At  Logs  and  Big  Island  Shoal  a  out  37  feet  wide  and  20  feet  deep  at  mean  low  water 
has  been  dug  for  a  length  of  8,000  feet. 

Other  dredged  channels  in  the  river  are  supposed  to  be  in  about  the  same  condition 
as  at  the  beginning  of  the  year.  The  shore  lines  of  Federal  Point,  Zeeks  Island,  and 
the  long  line  of  beaches  extending  f^om  Zeeks  Island  to  Smiths  or  Baldhead  Island, 
Baldhead  Point,  and  Oak  Island  remain  in  about  the  same  condition  as  at  the  report 
of  last  year. 

Opposite  Baldhead  Jetty  the  channel  has  been  moving  bodily  to  the  eastward  for 
many  years,  until  the  jettv  is  surrounded  bv  deep  water  and  may  become  an  obstrue- 
tlon  to  navigation ;  there  is  also  danger  of  the  channel  cutting  across  to  the  westward. 

The  solid  pile  portion  of  Snows  Marsh  Dike  is  in  fair  condition,  but  needs  repairs ; 
the  pile-and-brnsh  portion  has  been  nearly  destroyed  by  sea  and  worms.  New  Inlet 
and  Swash  Defense  dams  are  in  good  and  substantial  condition. 

Surveys  were  made  during  the  year  as  follows : 


Square 

Sound. 

mile*. 

• 

logs. 

0.5 

1,825 

8 

4,175 

.3 

623 

.3 

040 

.1 

127 

14 

11.643 

7 

5,788 

.3 

492 

.8 

457 

Aagust  6, 1808,  Ooean  Bar  Channel 

Angust,  1898,  to  Jannary.  1899,  Ocean  Bar 

December  16. 1898,  Ocean  Bar  Channel 

January  21, 1899,  Ocean  Bar  Channel 

February  28, 1899,  Ocean  Bar  Channel 

May  and  Jane,  1899,  Ocean  Bar 

Jnly-Aagnat,  1898,  Snowa  Marsh  and  vicinity 

November  23, 1898,  Reavea  Point  Channel 

January  9, 1899,  Keg  laland  Channel 

Total T 


25.8 


25,480 


Soundings  were  taken  on  ranges  and  located  by  intersection  with  one  transit  angle 
from  the  shore. 

A  map  of  the  last  survey  of  the  river  in  the  vicinity  of  Snows  Marsh  Channel  and  a 
map  of  the  entire  Ocean  Bar  with  Caswell  and  Baldhead  Point  beaches  are  submitted 
herewith. 
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APPENDIX  M — REPORT  OP  CAPTAIN  LUCAS.      1515 

N0TK8. 

The  snotion  dredse  Cape  Fear  has  reinoved  from  Cape  Fear  River  since  built  and 
delivered,  June  8, 1895,  1,555,834  cabio  yards  of  material,  the  total  cost  of  which  has 
been  as  follows : 

Boat  delivered  at  Sonthport,  N.  C $60,809.30 

Coal  dock  built  at  Southport,  N.  C 4,480.64 

Operating,  June  8, 1895,  to  June  30, 1899 69,246.57 

Total  for  plant  and  operating 134,536.51 

Superintendence,  surveys,  and  ranges 15,729.36 

Total  for  plant,  operating,  superintending,  and  surveying 150, 265. 87 

CeDto. 

Cost  per  oubio  yard  for  operating • 4A — 

Cost  per  cubic  yard  for  plant  ana  operating ^+ 

Cost  per  cubic  vard  for  plant,  operating,  superintending,  and  surveying 9Vir+ 

The  clam-shell  dredge  Ajax  has  removed  from  the  river  since  purchased,  J%puary, 
1897, 1,296,315  cubic  var^  of  material,  212  stumps,  and  14  logs,  the  total  cost  of 
which  has  been  as  follows : 

First  cost  of  dredge,  tug,  and  scows $39,550.00 

Operating  since  purchased  to  date 87,894.84 

Total  for  plant  and  operating 127,444.84 

Superintendence,  surveys,  and  ranges 7,725.45 

Total  cost  of  plant,  operating,  superintending,  and  surveying 135, 170. 29 

Cento. 

Cost  per  cubic  yard,  excluding  logs  and  stumps,  for  operating 6. 8 — 

Cost  per  cubic  yard,  excluding  logs  and  stumps,  for  plant  and  operating 9. 8 

Cost  per  cubic  yard,  excluding  logs  and  stumps,  for  plant,  operating,  super- 
intendence, etc 10.4 

In  making  up  these  costs  the  expenditures  of  your  office  and  the  part  of  the  Easton'B 
expenses  charged  to  your  office  are  not  included. 

Very  respectfully,  your  obedient  servant,  Chas.  Humphkbys, 


Capt.  E.  W/  Van  C.  Lucas, 

CorpM  of  Engineers, 


A»9i$tant  Engineer. 


Mz5. 


IMPROVEMENT  OF  TOWN  CREEK,  BRUNSWICK  COUNTY,  NORTH 

CAROLINA. 

For  previous  operatioos  and  detailed  descriptioDS  see  Annnal  Reports, 
page  1023  of  1881,  862  of  1883,  and  1434  of  1897. 

Tbe  appropriation  of  $1,000,  made  in  1881,  was  expended  in  the  par- 
tial completion  of  a  project  ^^  for  removing  logs,  snags,  and  other  obstrac- 
tions  from  the  channel,  and  dredging  a  channel  4  feet  deep  and  60  feet 
wide  throngh  three  shoals  jast  below  Bassells  Lauding.''  The  limited 
amount  of  this  appropriation  was  snfiQcient  only  to  clear  away  the  worst 
obstructions  and  to  increase  the  depth  on  the  shoals  named  to  3^  feet 
at  ordinary  high  water.    ISo  work  has  been  done  since  1883. 

The  river  and  harbor  act  of  1896  ordered  an  examination  of  this  stream, 
which  resulted  in  the  recommendation  of  the  district  engineer  <^to 
make  a  channel  40  feet  wide  at  bottom  and  5  feet  deep  at  mean  low 
water  from  the  mouth  to  Upper  Bridge,  and  to  snag  and  remove  obstruc- 
tions from  the  creek  from  the  mouth  to  the  Rocks:  Provided^  That  no 
work  be  done  until  Upper  Bridge  is  provided  with  a  proper  draw,  at  an 
estimated  cost  of  $8,500,"  which  sum  was  appropriated  under  the  act  of 
March  3^  189J,  for  that  work. 
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The  Secretary  of  War  has  approved  the  county  commissioners'  plan 
for  proposed  draw  in  Upper  Bridge,  and  as  soon  as  work  thereon  is 
completed  it  is  proposed  to  begin  work  of  improvement  so  as  to  com- 
plete it,  if  practicable,  by  the  next  harvest  season. 

The  proposed  improvement  is  to  dredge  through  a  shoal  1,600  feet 
long  at  the  month  of  the  creek,  and  through  shoals  just  below  Upper 
Bridge,  aggregating  1,500  feet  in  length,  and  to  clear  the  creek  of 
obstructions  from  its  mouth  to  Socks  Landing,  about  24  miles  above. 
The  obstructing  shoals  below  Upper  Bridge  are  apparently  the  same 
on  which  dredging  was  done  under  the  previous  appropriation  of  1881. 

Money  statement 

Amoont  appropri«ted  by  river  and  harbor  act  approved  Marob  3, 1899. . .    $8, 600. 00 
July  1, 1899,  balanoe  unexpended • • 8^600.00 


M  z6. 


REMOVING  SUNKEN  VESSELS  OR  GRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Wreck  of  a  sunken  scow  in  PamUoo  Biver  at  WMhingtonj  N.  0. — ^The 
work  of  removing  this  wreck  was  assigned  to  my  predecessor,  Oapt. 
W.  E.  OraighilL  Oorps  of  Engineers,  by  letter  flrom  o£Sce  of  the  Chief 
of  Engineers,  United  States  Army,  November  II,  1898  (28868),  and  an 
allotment  of  $75  made  therefor. 

The  wreck  was  completely  removed  on  December  1, 1898,  at  a  total 
cost  of  $70.16,  and  the  unexpended  balance  of  the  allotment,  $4.86^  was 
refunded  on  January  26, 1899. 
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APPENDIX  N, 


IMPROVEMENT  OP  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 
CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTH 
CAROLINA. 


REPORT  OF  MAJOR  E.  H.  RUFFNEB,  CORPS  OF  ENaiNEERS,  OFFICER  IN 
CBARQE,  FOR  THIS  FISCAL  YEAR  ENDING  JUNE  30, 1899,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVKMKNTS. 


1.  Wftcoamaw  River,  North  Carolina  and 

South  Carolina. 

2.  Little  Pedee  River,  Sonth  Carolina. 

3.  Great  Pedee  River,  Sonth  Carolina. 

4.  Georgetown  Harbor,  Sonth  Carolina. 

5.  Winyah  Bay,  Sonth  Carolina. 

6.  Santee  River,  Sonth  Carolina. 

7.  Wateree  River,  Sonth  Carolina. 

8.  Congaree  River,  Sonth  Carolina. 


9.  Congaree  River,  Sonth  Carolina,  fh>m 
Gervais  Street  Bridge,  Columbia, 
to  Granby. 

10.  Harbor  at  Charleston,  Sonth  Carolina. 

11.  Wappoo  Cut,  Sonth  Carolina. 

12.  Beaufort  River,  South  Carolina. 

13.  Removing   sunken  vessels  or  oraft 

obstraoting  or  endangering  navi- 
gation. 


SUBVBT. 

14.  Entrance  to  Charleston  Harbor,  South  Carolina. 


United  Stai'es  Engineer  Opfiob, 

Charlestony  S.  C,  July  19^  1899. 
Oenebal:  There  are  inclosed  herewith  my  annual  reports  for  the 
fiscal  year  ending  Jnne  30, 1899,  for  the  works  of  improvement  of  rivers 
and  harbors  which  have  been  in  my  charge. 
Very  respectfully, 


Brig.  Gen,  John  M,  Wilson, 

Ohiqfo/JSIngineers^  U.  8.  A. 


B,  H.  BUFFNEB, 

Miyar  o/Hngineers. 


Hi. 

mPBOVEMENT  OF  WACCAMAW  BIVER,  NOBTH  CABOLINA  AND  SOUTH 

CAROLINA. 

BBFBBBNOB  TO  PAST  BEPOBTS. 

For  preliminary  examination  see  page  848,  Annnal  Beport  for  1880. 
For  map  of  river  see  page  1200,  Annual  Beport  for  1889. 

WOBK  OF  PAST  YBAB. 

Owing  to  the  continued  high  water,  work  could  not  be  done  to  advan- 
tage till  April  21^  1899.  After  that  time  a  snag  boat  was  worked  over 
the  stream  from  its  mouth  to  a  point  117  miles  above,  removing  fh>m 
the  channel  294  logs,  101  stumps,  and  226  large  snags.  From  the  banks 
217  overhanging  trees  were  cut.    Of  the  total  amount  expended  7} 
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tenths  were  used  on  the  ehannel  and  2^  tenths  on  the  banks.    The 
removal  of  each  obstruction  cost  approximately  40  cents. 

On  accoant  of  the  small  appropriation  made  March  3, 1899,  it  will  be 
impossible  to  do  more  than  maintain  the  improvement* 

REMARKS. 

After  the  project  is  completed  it  is  estimated  that  abont  $6,000  per 
year  will  be  needed  to  maintain  the  channel  in  a  serviceable  condition. 
This  river  has  its  ontlet  into  Winyah  Bay  at  Georgetown,  forming  a 
part  of  the  Winyah  Bay  system  of  rivers,  and  is  of  considerable  com- 
mercial importadce.  It  is  deemed  well  worthy  of  continued  improve- 
ment  and  maintenance  afber  the  project  has  been  completed. 

!No  new  transportation  lines  have  been  established  daring  the  year. 

The  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  Id&S,  none. 

Money  statement. 

Joly  1, 1898,  balance  unexpended $582.31 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3, 1899— .      8, 000. 00 

3,582.31 
742.20 


June  80, 1899,  amount  expended  during  fiscal  year 

July  1, 1899,  balance  unexpended 2,840.11 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 1901.      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress —  .  By  act  of  Congress — 

Approved  June  14, 1880 $15, 000            Approved  July  13, 1892 $10, 000 

Approved  March  3, 1S81 1U,000            Of  August  18, 1894 6,000 

Passed  August  2, 1882 4,400            Of  June  3, 1896 6,000 

Approved  J  uly  5, 1884 6, 000            Approved  March  3, 1899 3, 000 

Approved  August  5, 1886 ....  16, 000                                                             

Of  August  11, 1888 15,000               Total 102,900 

Approved  September  19, 1890  12, 500 

Total  expenditures,  including  June  30, 1899,  were  $100,059.89 


COMMRROIAL  STATISTICS. 


Articles. 


1891. 


1892. 


Kamber.       Tona. 


Value. 


Namber. 


Tons.       Valae. 


OUTWABD  FRBIQHTS. 

Bosin bMrreb. 

Tar do... 

Bpirito  of  turpentine do... 

Turpentine,  crude do. . . 

Cotton hales. 

Timber etlcka. 

Lumber feet. 

Shinglee 

Bougniice bushels. 

Bice,  clean barrels. 

M  iscellaneous    articles — tallow, 
eggs,  wax,  game,  poultry,  etc. . . 


Total. 


mWABD  FBUOHTS. 

General  merohandise 

Grand  total 


76,000 

557 

12,000 

6,000 

5,500 

9,647 

8,800,000 

9,800.000 

122,000 

12,000 


18,S00 

56 

2,250 

840 

1,875 

14,326 

18,333 

4,900 

2,684 

1,950 

1,281 


$226,000 

1,114 

240,000 

15.000 
275,000 

40,980 
182,000 

78,400 
152,500 
195,000 

123,118 


78.000 

407 

14,000 

4,000 

5.000 

10,640 

9,000,000 

9,200.000 

155,100 

15,508 


16,600 

81 

2,800 

600 

1,250 

19,^2 

15,000 

4,600 

2,806 

2,714 

1,500 


$156,000 

814 

220.000 

8.000 

175,000 

53,200 

117,000 

73,600 

178.365 

271,390 

75,000 


61,245 


15,000 


1,481,112 


750,000 


66,103 


17,000 


1,328.809 


850,000 


76,245 


2,281,112 


88,103     2,178,869 
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Articles. 


Kamber. 


Tons. 


Valae. 


1894. 


Namber. 


Tons. 


Value. 


OUTWARD  FBEIGHTS. 

Rosin barrels. 

Spirits  of  tarpentine do... 

Crude  turpentine do... 

Tar do... 

Cotton bales. 

RoQgh  rice bosbels. 

Bice,  clean barrels. 

Kice  floor bosbels. 

Hides bales. 

Wool do... 

Clams barrels. 

rish do... 

Lumber feetB.M. 

Timber pieces. 

Shingles 


Total. 


nrWABD  FRBIOHT8. 

Gtoneral  merchandise 

Grand  total 


58,197 

10.893 

1.330 

1,288 

17,230 

195.279 

19.945 

25,000 

8 

5 

2,121 

353 

6,700,000 

10.000 

7. 000, 000 


10,688 

2,179 

S66 

248 

4,307 

4,491 

8,490 

250 

1 

1 

424 

19 

11, 167 

20,000 

3,500 


$106,884 

163,395 

2,660 

2,476 

603.050 

105,279 

299,175 

7,600 

200 

400 

8,484 

95 

100,500 

50,000 

66,000 


72,220 

14, 744 

4,740 

2,»88 

5.668 

93,000 

6,600 

25,000 

6 

34 

3,001 

430 

9. 15«.  067 

37.  463 

9, 244. 291 


14,444 

2.948 

948 

477 

1,417 

2,139 

1,155 

250 

2 

18 

618 

21 

15.268 

37.463 

4,622 


$144,440 

258,020 

9,480 

4,776 

108.380 

106,950 

115,500 

7,500 

400 

6,100 

12,364 

2,150 

137. 371 

168,583 

78,950 


60,976 


10,000 


1,695,648 


600,000 


81,780 


17,518 


1,244,964 


875,900 


70.976 


2,095,548 


99,298 


2,120,864 


Articles. 


1895. 


Komber. 


Tons. 


Value. 


1896. 


Number. 


Tons. 


Value. 


OUTWABD  FBBIQHTB. 

Sosin bairels. 

Spirits  of  turpentine do... 

Crude  turpentine do... 

Tar do... 

Cotton bales. 

Rough  rice bushels. 

Bice,  clean barrels. 

Rice  flour bushels. 

Hides bales. 

Wool do... 

Clams barrels. 

Fish  and  caviare packages. 

Lumber feetB.H. 

Timber pieces. 

Cross-ties 

Shingles 


75,000 

15,000 

5.130 

1.000 

9.091 

131,000 

15.060 

11,265 

4 

60 

8,091 

4,950 

9.000.000 

63.940 

1,338 

14,000,000 


Total. 


nrWABD  FBBIOBT& 

General  merchandise 

Grand  total 


13,125 

2,812 

718 

200 

2,273 

2. 882 

2,447 

100 

1 

25 

618 

200 

15,000 

69,055 

10 

7,000 


193,760 

195,000 

8,978 

2,000 

272,730 

98,250 

165.660 

8.000 

200 

10,000 

12,864 

115.000 

150,000 

224,430 

385 

112,000 


74,000 

13,000 

8,500 

2,500 

8,000 

147. 000 

17,400 

1,250 

25 

95 

9,000 

5,000 

10,000.000 

65,000 


14,800 

8,250 

700 

875 

2,000 

8,284 

2,827 

18 

6 

48 

1,800 

124 

16.666 

180,000 


$183,000 

195.000 

8,760 

10,000 

820,000 

147,000 

278,400 

175 

1,250 

2,860 

27,000 

160,000 

150,000 

260.000 


18,000,000 


6,600 


65,000 


116,466 


12,000 


1,468,697 


600,000 


182,888     1,800,426 


20,550        518,750 


128,466 


2,063,697 


208,888     2,814,175 
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Articles. 


1897. 


Number. 


Tons. 


Value. 


1896. 


Number. 


Tons. 


Yaloe. 


OUTWARD  rRBIUHTB. 

Bosin barrels. 

Spirits  of  turpentine do. . . 

Crude  turpentine do... 

Ootton bales. 

Tar barrels. 

Rough  rioe bushels. 

Rice,  clean ..barrels. 

Rice  flour boshels. 

Hides bales. 

Wool do... 

Fish  and  vegetables oases. 

Clsmsand  oysters barrels. 

Game,  etc paokagss. 

Timber pieces. 

Lumber feetB.H. 

Shingles 

Wood cords. 

Gross-ties 


78.000 

17.500 

8.000 

8,000 

8,160 

160,000 

16,000 

1,250 

60 

120 

10,600 

9,000 

6,000 

76,000 

10,000,000 

16,000,000 

2,000 

20,000 


18,000 

4,876 

600 

2,000 

1,102 

8,800 

8,000 

18 

18 

48 

420 

1,800 

124 

160,000 

25^000 

7.600 

2,000 

1,400 


$175,600 

262,600 

6,760 

240,000 

9,460 

150.000 

240,000 

190 

2,460 

16,800 

16.750 

27,000 

100,000 

800,000 

150,000 

76,000 

4,000 

6,000 


62,000 

16,000 

8,000 

IOlOOO 

2,000 

217,000 

21,170 

1,700 

60 

120 

10,600 

1,000 

6,000 

86,000 

10,000.000 

16,000,000 

2,000 

20,000 


10,400 

$104,000 

8,760 

225,000 

600 

7,500 

2,600 

800,000 

700 

6.000 

4,774 

271,250 

8,440 

412,816 

17 

840 

18 

2,450 

48 

20,176 

420 

18,760 

200 

8,000 

124 

100,000 

70,000 

840.000 

26,000 

150.000 

7,500 

75,000 

2.800 

4,000 

1,400 

6.000 

Totsl. 


nrWABD  HUCIOHTS. 

Miscellaneous,  fertilisers,  etc . 
Grand  totsl 


216,800 


26,000 


1.781,880 


),000 


283,191 


26,000 


2,041,280 


625,000 


241.800 


2.406,300 


268,101 


2.666,280 


The  following  commeroial  Btatistioa  for  1899  were  famished  by  Capt.  R.  Q.  Dnseu- 
biiry,  master  of  a  freight  and  passenger  steamer  belonging  to  the  Wacoamaw  Line, 
plying  on  the  river  daily : 


Articles. 


OUTWABD  ilUCIOBTB. 

Rosin .* barrels. 

O»tton bales. 

Rough  rice bushels. 

Clean  rioe barrels. 

Rioe  flour bushels. 

Tar barrels. 

Hides bales. 

Wool do... 

Fish  and TegeCables packages. 

BheUflsh barrels. 

Game,  etc packages. 

Timber pieces. 

Lumber feet. 

Shingles 

Wood 

^I^^^_^^^^^^_ _ _^^ 

Spirits  of  turpentine barrels. 


Total. 


aWAXD  FBtlGHTS. 

]CerahaBdlse.«Brtiliaers,etc 

Grand  total 


No. 


75,000 

12,500 

285,000 

26,000 

2,000 

4,000 

60 

150 

15,000 

10,000 

6,000 

100,000 

10,000,000 

15,000,000 

2,000 

20,000 

18,000 


Toms. 


16,000 

8,125 

6.170 

4,225 

20 

1,400 

20 

60 

600 

1,500 

124 

200,000 

26,000 

7,600 

2,000 

1,400 

8,750 


270,884 


25.000 


295,884 


Value. 


$187,500 

875,000 

288.750 

423,600 

400 

15,000 

8.000 

24,000 

25.000 

25,000 

100,000 

400,000 

160,000 

75,000 

4,000 

0,000 

860,000 


2,461,150 


626,000 


8,086.160 


This  shows  an  inoroase  of  $419,870  in  value  over  last  year,  and  an  inorease  of 
37,708  tons. 
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N  3. 
IMPROVEMENT  OP  LITTLE  PEDEK  RIVER,  SOUTH  CAROLINA. 
BBFBRBNOB  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  1111,  Annual  Report  for  1887. 
For  map  of  river,  see  page  1214,  Anuaal  Report  for  1890. 

WORK  OF  PAST  YEAR. 

Ko  work  was  done  on  the  river  daring  the  year. 

A  small  balance  remains,  which  will  be  held  for  the  purpose  of 
removing  any  serious  obstructions  which  may  appear  in  the  river. 

An  annual  expenditure  of  $2,000  will  be  required  for  the  maintenance 
of  this  river  after  the  project  for  improvement  is  completed. 

This  river  is  tribntary  to  the  eoUeotion  distrlet  of  Qeorgetown,  S.  C.  Georgetown 
18  its  port  of  entry.    Amonnt  of  duties  coUeoted  in  tbe  calendar  year  1897,  none. 

Money  statement. 

Jnly  1, 1898,  balance  unexpended $818.96 

June  30,  1899,  amount  expended  during  fiscal  year 63. 95 

July  1,  1899,  balance  unexpended 250.01 

{Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80^  1901 .      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress— 

Of  August  11, 1888 $6,000 

Approved  September  19, 1890 , 5,000 

Approved  July  13, 1892 5,000 

Of  August  18, 1894 4,000 

Of  June  3, 1896 3.000 

Total 22,000 

Total  expenditures,  including  June  30, 1899,  $21,749.99. 


COMMBRCIA.L  STATISTICS. 

Articlea. 

1891. 

1892. 

Namber. 

Tona. 

Value. 

Number. 

Tons. 

Value. 

OUTWABD  FBUGBTB. 

Boafn barrels.. 

Spirits  of  turpentine do.... 

Cotton hales.. 

Ton  timber atleks.. 

8,020 
108 
810 

2,200 
30,000 

086 

77 

78 

8,800 

16 

•6,880 
8,160 

15,600 

9,240 

210 

6,000 
636 
600 

4,240 
20,000 

1,000 
127 
160 

6,088 
10 

$10,000 

9,640 

21,000 

15,264 

160 

Rhinfflmt..r..T-Tr   -r 

Total 

4.166 
468 

39.oeo 

18,740 

6,876 
740 

55,064 
87,000 

nrwABD  msioHTS. 
Ownnal  merehandiffe  «..•>■  •>•*••»••••. 

Ozaad  total 

4.614 

62,760 

7,116 

92,964 

BNG  99 96 

Digitized 


byGoogk 


1522      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARlffT. 
Commeroial  tiatisUcB— Continued, 


1888. 

1884. 

Number. 

Tons. 

Yalne. 

Number. 

Tons. 

Value. 

ODTWARD  FBII0HT6. 

Itoftin ...barreli.. 

4,400 
750 
700 

880 
150 
175 

18,800 
11,250 
24,500 

6,800 
800 
700 

6,000 

800 

176 

160 

6.000 

$10,600 

Spirits  of  turpentine do 

Cotton Ulee.. 

Ton  timbsT                   ........ ....fttiolLA.. 

14,000 
24,000 
18,000 

Timl>er       do..-. 

4,060 

20,000 

275 

800 

4,050 
10 

4 
8 

12,150 
160 
650 
875 

Shinelea 

Bsss                ••••••■••■••••■•••  orfttos  - . 

PMee.V.V..*.". bnshel8.. 

Croas-tiM 

10.000 

260 

8,060 

Xotal 

6,278 
876 

67,786 
A760 

7.476 
800 

08.600 

mWABD  VUIOBTS. 

46.000 

aronil  «a4:&1    

6,168 

101,685 

8,876 

114,600 

Artiolee. 

1886. 

1886. 

Nnmber. 

Tons. 

Valne. 

Number. 

Tons. 

▼aloe. 

OUTWABD  FEEIQHTB. 

]to8ln bMiel§.. 

6,000 
040 

1.250 
10,000 
20,000 

1,060 

176 

812 

8.000 

1,400 

37,500 

28,250 

6,000 

6.600 
1.200 
2.000 
16,000 

1.100 

800 

500 

14,400 

$11,000 
18,000 
80,000 
64,000 

Spirite  of  turpentine do.... 

bbtton balee.. 

Timber aUcks.. 

Croes-ties      

Mincellaneona  artioles,  shingles,  staves, 
0tO 

60 

1.600 

*          Total  

11,868 
600 

88,470 
26.000 

«  16. 850 

160 
660 

174.600 

7,500 
16,600 

iNWABD  Tsnoan. 

Fertilisers  •....- ....-.......••-.... 

Grand  total....... 

12,488 

117,470 

17,060 

188,600 

Artidei. 

1887. 

188a 

Nnmber. 

Tons. 

Yalne. 

Nnmber. 

Tons. 

Value. 

OUTWABD  FBEI0HT8. 

10,500 

8,200 

550 

60,000 
4,000 

210 
640 

137 
8,600 
8.000 

200 

$81,500 
6,400 
8,260 
16,000 
16,000 

10.000 

1,500 

3,500 

700 

875 
700 
150 

845,000 
7,000 
10,600 

Bocln bsrrels.. 

Spirits  of  turpentine do.... 

lullmiid  nr(iBa«tli«. 

Timber sticks.. 

6.000 

10,000 
200 

20,000 
10,000 

Misoellaneons  freights,  shingles.  st«Tes, 
etc 

Total 

12,687 

860 
126 

87,150 

7,000 
6.260 

11,425 

850 
125 

82,500 

7,000 
6,250 

mWARD  FBBIOHT8. 

Fertilisers,  r^-, 

Grand  total....................... 

13.162 

100,400 

11,800 

106,760 
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The  following  oommerciai  staMstics  for  1899  were  fdmished  by  Capt.  R.  G.  Dnsen- 
bory,  of  the  waocamaw  Line  of  steamera,  operating  boats  on  tnia  and  the  adjacent 
rivers: 


Artielae. 

Komber. 

Tons. 

▼aloe. 

bales.. 

1,760 

4,1100 

600 

6.000 

487 
800 
150 
18,000 
250 

$48,750 
10,000 

JUMin 

barrels.. 

Sniritu  of  tnmentine  - . 

do.... 

12,000 
84,000 
12,000 

...atiokii.. 

IjnfnlM^.  fthinffliM.  ftto  .1- - - 

Total.. ••.••••... 

18,687 

875 
186 

101,750 

7,600 
6.625 

I^rtnitfirt  ..,,.,..wr.. 

INWARD  rSKIOHTS. 

QfiiMira]  nioroh>iidi86..c  -  -  - - 

Oraodtotel 

14,187 

116,875 

This  shows  an  increase  of  $10,125  in  valne  over  last  year,  and  an  increase  of  2,287 
tons. 


N3. 

DfPBOYEMENT  OF  GREAT  PEDBE  RIVER,  SOUTH  CAROLINA. 

RBFBRENOB  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  753,  Annual  Beport  for  1873. 
For  special  desonption,  see  page  845,  Annaai  Beport  for  1880,  and  page 
723,  Annual  Beport  for  1879.  For  map  of  river,  see  page  1180^  Annui^ 
Beport  for  1889. 

WORK  OF  PAST  YEAR. 

From  July,  1898,  until  June,  1899,  there  was  an  almost  continuous 
freshet  in  this  river,  which  covered  its  banks  and  effectually  prevented 
working  to  advantage. 

During  the  year  110  trees  and  16  cords  of  brush  were  cut  fiom  the 
banks;  m)m  the  channel  107  logs,  45  stumps,  and  126  large  snags  were 
removed.  Of  the  total  amount  expended  6  j  tenths  were  used  on  the 
channel  and  3^  tenths  were  used  on  the  banks.  Bach  obstruction  cost 
approximately  $1.08. 

With  the  small  amount  appropriated  for  this  work  the  channel  can 
only  be  maintained  in  its  present  condition;  nothing  can  be  done 
toward  the  further  improvement  of  the  stream. 

REMARKS. 

This  river  forms  one  of  the  Winyaw  Bay  system  of  rivers,  and  is  one 
of  the  largest  in  the  State.  It  has  a  navigable  length  of  172  miles. 
The  river  is  of  very  decided  commercial  importance,  and  is  deemed 
worthy  of  continued  improvement  and  maintenance  by  the  Oovernment. 

A  least  depth  of  3^  feet  has  been  obtained  from  Oheraw  to  the  Wil- 
mington, Oolumbia  and  Augusta  Bailroad  Bridge,  a  distance  of  103 
miles,  and  steamers  make  regular  trips  to  that  point.  Beyoud  the  bridge 
there  is  a  less  depth  than  3^  feet.  To  obtain  this  depth  it  is  estimated 
that  200,000  cubic  yards  of  material,  consisting  of  sand  and  pebbles, 
will  have  to  be  removed  by  dredging.    SteamlK>at  navigation  beyond 
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the  bridge  daring  low-water  periods  is  impossible,  and  great  inconyen- 
ience  and  expense  to  parties  interested  has  resulted. 

After  the  completion  of  the  project  there  will  be  required  $8,000  per 
year  for  maintenance. 

No  new  transportation  lines  have  been  established. 

The  river  is  tributary  to  the  eoUection  district  of  Georgetown,  8.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  1898,  none. 

Money  statement. 

July  1, 1898,  balance  unexpended $4,104.67 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. ..      4, 000. 00 


June  80, 1899,  amount  expended  during  fiscal  year 


8. 104. 67 
1,530.20 


July  1, 1899,  balance  unexpended 6.574.47 

July  1,1899,  outstanding  liabilities 336.40 


July  1, 1899,  balance  available 6, 238. 07 


Amount  ^estimated)  required  for  completion  of  existing  project 5, 500. 00 

Amount  tnat  can  be  nrofltably  expended  in  fiscal  year  ending  June  30, 1901 .      5, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress- 
Approved  June  14^  1880 ^>990 


Approved  March  3, 1881 6, 000 

Passed  Angast  2, 1882 6, 000 

Approved  July  5, 1884 8, 000 

Approved  Augnst  5, 1886 20, 000 

Of  August  11, 1888 20,000 

Approved  September  19, 1890.  12, 600 

Total  expenditures,  including  June  30, 1899|  $104,925.68. 


By  act  of  Congress— 

Approved  July  13, 1892 $10, 000 

Of  August  18.1894 6,000 

Passed  June  3, 1896 12, 000 

Approved  March  3, 1899 4, 000 


Total 111,500 


COMMKROIAL  BTATI8TI08. 


ArtlolM. 


1881. 


Number.       Tons. 


Yalne. 


1802. 


KiimlMr. 


Tons.       Yalue. 


OUTWARD  rBBIOHTS. 

Cotton bales. 

Clean  rice barrels. 

Rough  rloe bushels. 

Bosln barrels. 

Spirits  of  turpentine do... 

Cypres  shingles 

Lumber,  cypress feet  B.  IC. 

Qypresslogs do... 

wood oords. 

Hides,  wool,  stoves,  eto  , 
Timber. 


5,9M 

ie,842 

83,000 

85,800 

4,0U 

6,705,087 

8,000,000 

22,547 

226 


1,488 

2,856 

1,827 

6,265 

652 

8.858 

6,260 

88,821 

226 

250 


$286,800 
265,568 
103,760 
50,120 
80,280 
63,640 
46,000 
81,160 
668 
7,500 


6,780 
16,560 
88,000 
80,000 
6,436 
6,870,000 
3,100,000 


1,446 
2,888 
1,524 
6,000 
1,087 
8,485 
6,166 


2,000 


61.640 
18,000 


2,000 

862 

61,088 

144 


8202,800 
288,750 
101, 2C0 
60,100 
81,640 
56,760 
46,600 


4,000 

17,600 

216,888 

6,400 


Total. 


Geaartl  merohandise . 
Qnndto«d 


M,782 


6,662 


083,880 


888,460 


86,060 


•.402 


i.oeo,o8t 


no.  100 


08,  oa 


1.887,880 


n,471 


l.Ml«008 
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Commtfroial  ftotisfiot— Continued. 


ArtldLes. 


Hmnbcv* 


Tons. 


▼alnai 


18M. 


Knmb«r. 


Toni. 


Yalne. 


OVTWABD  TBBIOBTB. 

barrels. 

tetaits  of  turpentine do. .. 

Cotton bales. 

Grade  tnrpentine barrels. 

Ton  timber sticks. 

SbingW 

lEggs  and  ponltry orates. 

Pease bnsbels. 

Sioe^rongh do... 

Lumber feetB.lC. 

Wood oords. 

Tar barrels. 

Cross-ties 

Misoellaneons    articles, 
wool,  staves,  etc 


91, 8« 
3,391 
8,610 


<r78 

903 


$42,600 

50.805 

120,850 


58,949 

9, 163, 000 

2T5 

800 

206,848 

4,000.000 

2,800 

850 

88,000 


58,949 

4.681 

4 

9 

4,746 

6.667 

2.800 

170 

2.640 

400 


176,847 

78,804 

550 

876 

206,848 

60,000 

6.600 

1,700 

9.900 

20.000 


24,684 
7.211 
0,110 
1.340 

80,000 
6.000.000 


4.906 

1.442 

1.027 

268 

60.000 

8,000 

7  1 


$49,068 
126,102 
213,850 

2.660 
165,000 
86,000 

1,000 


62,809 

4.000,000 

2,800 

1.200 

48.750 


1,208 
6.667 
2.800 
240 
1.216 

460 


60,156 
60,000 
6.600 
2,400 
14,625 

22.600 


Total 

IHWABD  WBMnWtB. 

General  mercbsndlse 


86,816 


7,846 


774,624 


892,850 


88,226        779,070 


7;800  ■ 


0.000 


Gnmd  total. 


04.661 


1,166,874 


91.026  ;  1,169.070 


1896. 


1896. 


Artioles. 


Knmber. 


Tons. 


Yalasi 


Number. 


Tons.       Yalnsi 


OVTWABD  FBBIOSTB. 


barrela.. 
...do...< 


Spixtte  of  turpentine. . 

Ootton 

Cmdo  turpentine barrels. 

Timber sticks. 

Shinclee 

Rough  rloe bushels. 

Lumber feetB.lC, 

Wood cords. 

Cross-ties 

BtSTOS 

MisoellMieons  artioles 


28.600 
6.500 
6.000 
1,260 

86,000 
7.000.000 

85.000 

6.000.000 

8.000 

60.000 

80.000 


4,987 
1,219 
1.500 

176 
77,000 
8,500 
1.870 
8,283 
8,000 
8,500 
80 

800 


$86,626 

84,500 

180,000 

2,206 

260,260 

66.000 

68,750 

75,000 

4.500 

16.000 

1,600 

90,000 


20.000 
7,000 
6,000 
8,100 
90,000 
8.000,000 
99.000 
7,500,000 
8,000 


4,000 

1.760 

1.260 

620 

180.000 

4,000 

2,178 

12.666 

8.000 

10,000 


$40,000 
106,000 
200,000 
7,750 
860,000 
40,000 
99,000 
112,600 
6,000 
40,000 


600 


16,000 


TotlJ 

nrWASD  FBXIOHTB. 


General  merchandise,  fertilisers, 
etc 


105.416 


700 


868,480 


85.000 


219,964 


10.0 


1,096,260 


800.000 


Grand  total.. 


106,116 


893.430 


229,964     1,826.260 


Articles. 


1897. 


Kumber. 


Tons. 


Yalne. 


1898. 


Number. 


Tons.       Yalne. 


OUTWABD  FBmOHTfl. 

Bosin barrels. 

Spirits  of  tnrpentine. ••....do... 
Crude  tncpentine.. ........ .do... 

Cotton balss. 

Tkr barrels. 

Gnss-tles. 

Shinies 

Lumber,  cjpress..... ..feet  B.  M. 

Bough  lice bushels. 

TfmMT,  cypress sticks. 

Wood  •.....•.•••>•.... •••.cords. 

Timbor,a0h sticks. 

Timber,  pine do..^ 

Timber,  holly do... 

^"     "ineous    freights, 
etc 


21.426 

6,670 

8.H00 

8,964 

460 

68.866 

10,000.000 

6,000.000 

90.000 

80.000 

660 

4.000 

2.000 


4,285 

1,442 

760 

1,797 

90 

4,786 

6,000 

10.000 

1,980 

60,000 

550 

8,000 

4,000 


$42,860 

86.666 

7,600 

268,620 

1.360 

20.509 

80,000 

90.000 

90.000 

120.000 

1.100 

12.000 

4,000 


20.074 

6,428 

1,800 

9,570 

1.180 

68.276 

8,112,000 

6.000.000 

98,000 

8,000 

760 

8,000 

8.000 

1,700 


167 


8,860 


4.016 
1.084 

202 
2.896 

202 
8.870 
4.066 
12,000 
2,166 
16,000 

700 
6,000 
8,000 

660 

200 


$40,148 

81,846 

8.600 

287,100 

2,050 

16.082 

40.560 

106.000 

122.600 

82,000 

1,500 

9,000 

16.000 

8,400 

10,006 


Total. 


VsitQiiers..... 

Qensral  merchandiae . 


Gnuidtotd. 


102,866 

6.036 
6,286 

114,177 


782.944 


120.720 
264.200 

1,167,914 


61,760 

7,840 
6;  160 

76.280 


774,0 
146,6 


1,228,886 
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The  following  oommeroial  statistiot  for  1899  were  famished  by  Mr.  B.  T.  Daggett, 
operating  a  snag  boat  on  the  river,  who  collected  the  data  in  person  from  fisnners, 
merchants^  shippers,  steamboat  men,  and  others: 


Knmbcr. 


Tout. 


Yiloe. 


Cotton 

Kosin bbb. 

Spirit*  tinpentlne do... 

^nde  turpentino do... 


Tar, 

CroM-tlM 

Shinfflet 

Lumber,  oyprets feet  B.M. 

Timber: 


.do., 
.do.. 


Pine 

HoUy 

Wood.T. 

Koaghrioe i boeheli. 

lUeoellaaeoiie,  ebiokene,  egge,  etc 


0,t7S 

S,800 

2,6S0 

1,600 

875 

4,700 

31.180,600 

18.000,000 

10.000 
1,000 
10.000 
9,000 
876 
100,000 


S,4M 

1.880 

870 

800 

185 

819 

10.590 

86,000 

90.000 

i.000 

16.000 

460 

876 

9,900 

998 


$949,400 
94.600 
68,600 
8.750 
8,500 
1,410 
68.540 


40.000 
6,000 

89.000 

1,800 

1,760 

196,000 

11,400 


Total. 


Qenend  merobimdtse . 
Totid 


06,991 


8,980 
4,788 


041,660 


64,600 
989,160 


104,984 


1,946*400 


This  shows  an  increase  oyer  last  year  of  $16;615  in  valne  and  28,964  tons. 


N4. 
IMPROVEMENT  OP  GEORGETOWN  HARBOR,  SOUTH  CAROLINA. 

The  project  adopted  in  1881  was  to  dredge  a  channel  12  feet  deep  at 
ordinary  low  water,  200  feet  wide,  and  abont  2,850  feet  long  through  a 
shoal  in  Winyaw  Bay,  at  the  mouth  of  Sampit  Biyer  and  entrance  to 
Georgetown  Harbor. 

The  estimated  cost  was  $44,500.  The  work  has  been  completed. 
During  the  fiscal  year  ending  June  30, 1899,  no  money  has  been  spent. 

For  description  of  this  harbor  and  previous  operations  see  Annual 
Beports,  1892,  pages  1183, 1184,  and  of  1893,  pages  1437  and  1438. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  of  1882 17,000 

By  act  of  Conirreea— 

Jnly6,1884 6,000 

Angost6,1886 6,000 

AngU8tll,1888 7,600 

September  19,1890 8,000 

Jn^  13, 1892 s 12,000 


44,600 


Total  expenditures  to  Jnne  80, 1899,  $42,980.71. 

Manejf  statemmi. 

Jnlyl,  1898, balanoe unexpended $1,619.S 

July  1, 1899,  balanoe  onei^ended - 1, 619.  S 
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IMPROVEMENT  OF  WINYAH  BAY,  SOUTH  CAROLINA. 
BEFBBENOE  TO  PAST  REPORTS. 

For  original  project  see  page  1164,  Annual  Report  for' 1885.  For 
report  by  Board  of  Engineers  see  Annual  Beport  for  1889,  page  1114. 
For  description  of  previous  operations  see  Eeport  for  1894,  page  1059; 
of  1895,  page  1349;  of  1896,  page  1165. 

WORK  OF  PAST  YEAR. 

Oonstruction  of  the  south  jetty,  under  contract  with  Mr.  E.  G.  Boss, 
was  continued.  There  were  placed  in  the  work  during  the  year 
61,435.31  square  yards  of  mattress,  45,691.59  tons  of  small  stone,  and 
54,079.06  tons  of  large  stone.  This  extended  the  jetty,  built  to  partial 
dimensions,  4,585  feet,  with  an  apron  of  mattress  and  small  stone  (bal- 
last) 2,811  feet  farther.  Total  length  of  jetty  built  during  the  year, 
7,396  feet.  Total  length  of  jetty  from  shore  end  at  South  Island,  built 
to  partial  dimensions,  9,389  linear  feet. 

The  seagoing  dredge  Winyah  Bay,  built  under  contract  with  The 
Bucyros  Company  of  South  Milwaukee,  Wis.,  was  completed  during 
the  year,  and  after  passing  the  required  one  mouth's  trial  commenced 
active  operations  in  the  Bottle  Ohannel  September  19,  1898.  Since 
September  19,  1898,  she  has  removed  and  dumped  172,976.77  cubic 
yards  of  material. 

The  aggregate  amounts  of  material  placed  in  the  south  jetty  up  to 
and  including  June  30, 1899,  are  as  follows: 

Mattrem square  yards..  71,898.64 

Small  stone tone..  53,925.02 

Large  stone do 55.978.66 

A  wharf  with  a  coal  bin  of  about  600  tons  capacity,  and  two  fresh- 
water tanks  of  about  15,000  gallons  capacity  each,  was  constructed  at 
North  Island,  S.  0.,  for  use  of  the  dredge. 

The  accompanying  map,  showing  survey  of  Bottle  Ohannel,  shows 
an  increase  of  1  foot  in  the  controlling  depth  on  the  bar.  Last  year 
there  was  a  least  depth  of  10  feet  at  mean  low  water,  and  now  there  is 
a  least  depth  of  11  feet  at  mean  low  water,  with  500  feet  width  at  the 
narrowest  point. 

The  following  letters  and*  commercial  statistics  were  furnished  by 
Mr.  W.  D.  Morgan,  mayor  of  Georgetown,  S.  0. : 

Mayor's  Officb,  City  Hall, 
Qeargeioum,  S.  C,  June  19, 1899. 

Dear  Sib:  At  yoor  reqnest  I  begto  hand  Ton  herein  statement  of  the  oommerce 
of  Georgetown,  8.  C,  and  Winyah  Bay,  South  Carolina,  for  the  year  1808. 

While  some  of  the  items  show  a  falling  off  as  compared  with  other  years,  yet  the 
aggregate  evidences  a  decided  improvement  over  the  previous  two  years,  and  we 
have  everv  reason  to  believe  that  the  oommerce  of  the  port  in  the  future  will  show 
a  greater  improvement  than  at  any  period  in  its  history,  which  will  be  due  largely 
to  the  fact  that  the  ocean  entrance  to  Winyah  Bay  and  Georgetown  is  being  steadily 
deepened  by  means  of  the  Jetties  now  being  constructed  bv  the  Government  and  the 
use  of  the  snotion  dredge  on  the  bar  and  the  assurance  of  deeper  water  in  the  near 
fiitnxe. 

In  addition  to  the  two  large  sawmills  established  here  last  year,  each  with  a  daily 
capacity  of  60,000  feet  of  lumber,  we  will  have  in  operation  by  the  end  of  the  pres- 
ent year  two  more  large  sawmills— the  Atlantic  Coast  Lumber  Company,  composed 
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of  Norfolk  and  Northern  capitalists,  and  the  Tilghman  Lumber  Company,  of  Nor- 
folk, Va.  Both  of  these  companies  have  purchased  mill  sites  here,  ana  are  prepar- 
ing to  erect  extensive  plants.  They  tell  me  that  one  of  the  factors  that  indaced 
them  to  locate  in  Georgetown,  in  addition  to  the  uneqnaled  supply  of  timber  tribn- 
tary  to  the  port,  is  the  assurance  that  we  are  to  have  soon  deep  water  on  our  ooean 
entrance,  entering  cheaper  means  of  transportation  by  a  larger  class  of  vessels  than 
have  been  able  heretofore  to  come  here. 

All  this  increase  of  business  only  justifies  the  claims  made  by  us  in  the  past,  when 
we  were  asking  Congress  for  appropriations  for  the  improvement  of  our  bar,  harbor, 
rivers,  and  canal.  In  this  connection  permit  me  to  call  your  attention  to  the  neces- 
sity of  the  deepening  of  Georgetown  Harbor  from  North  Island  to  the  head  of  navi- 
gation on  the  Sampit  River,  by  dredging  out  all  shoal  places  and  removing  all 
obstructions,  so  that  we  can  have  a  sufficiently  wide  and  deep  channel  from  the 
ocean  to  the  city  wharves  of  the  same  depth  as  the  ocean  entrance.  This  will  aid 
commerce  greatly  and  relieve  shipping  of  all  delays  in  proceeding  to  the  sea,  which 
in  these  days  of  close  competition  is  an  important  factor. 

I  understand  that  Congress  at  its  last  session  provided  for  a  survey  of  the  harbor, 
with  a  view  of  deepening  same.  1  append  hereto,  and  desire  that  the  same  be  made 
a  part  of  this  letter  and  report,  a  letter  from  Mr.  E.  B.  Freeman,  vice-president  of  the 
Atlantic  Coast  Lumber  Company,  which  speaks  for  itself,  and  shows  what  an  exten- 
sive plant  they  expect  to  operate  here,  all  of  which  is  respectfully  submitted. 
Tours,  very  truly, 

W.  D.  Morgan,  Mayor, 

Mr.  Rkid  Whitford,  United  StaUa  A9$i8tant  Engineer. 

Gborostown,  8.  Cm,  June  15, 1899. 

Dear  Sir:  In  reply  to  your  inquiry  regarding  our  prospective  business  at  this 
point,  we  beg  to  say  that  about  one  year  ago  we  visited  this  oitv  and  were  induced 
to  buy  a  large  body  of  timber  and  timber  lands,  by  reason  of  the  improvements  in 
progress  at  the  outer  bar  to  the  harbor. 

The  timber  which  we  are  working  is  principallv  short  straw  or  sap  pine,  and  in 
the  lowest  in  price  of  any  lumber  now  being  sold  in  the  Northern  market. 

llie  depth  of  water  on  the  outer  bar  has,  we  have  no  doubt,  been  the  chief  reason 
why  this  timber  has  not  been  utilized  in  the  past,  and  it  must  be  handled  in  lar^e 
volumes  to  make  it  a  protitable  enterprise,  and  it  can  be  only  so  handled  by  using 
a  much  larger  class  of  vessels  than  has  heretofore  traded  to  and  from  your  port. 

We  contemplate  building  a  modem  plant  here,  consisting  of  four  band  mills  under 
one  roof,  brick  dry  kilns,  and  with  a  capacity  of  250,000  to  300,000  feet  daily. 

To  do  this  we  shall  have  to  employ  1,300  to  1,500  men,  with  a  pay  roll  aggregating 
$250,000  to  $800,000  per  annum. 

To  handle  this  lumber  in  the  manner  above  indicated  we  will  require  the  largest 
class  of  coastwise  sailing  vessels  or  steamers,  or  both,  and  you  can  readily  see  tnat 
the  freight  and  the  output  of  the  proposed  mills,  namely,  1,600,000  to  2,000,000  feet 
per  week,  will  require  quite  a  number  of  vessels  drawing  from  13  to  18  feet  of  water, 
to  say  nothing^  of  larger  vessels  for  foreign  shipments. 

Upon  investigation  we  find  that  while  there  is  now  reported  13  feet  over  the  outer 
bar  at  low  watisr,  there  is  scarcely  14  feet  at  high  water  over  the  shallows  in  the 
inner  harbor  or  bay. 

It  is  therefore  all  important  that  this  part  of  ^our  harbor,  namely,  the  inner  bars, 
should  have  prompt  and  careful  consideration  if  you  are  to  accommodate  the  class 
of  shipping  that  should  come  to  this  port  to  take  the  business  offered. 

We  know  that  you  are  fully  alive  to  the  interests  of  this  port,  and  hope  yonr 
efforts  in  this  direction  will  be  very  fruitful. 

We  beg  to  assure  you  that  we  stand  ready  to  do  all  in  our  power  to  aid  you  in  the 
good  work. 

Very  truly,  yours, 

Atlantic  Coast  Lumber  Compakt, 
By  £.  B.  Frbsmak,  Vioe-Fre9id«nL 

Hon.  W.  D.  Morgan, 

Mayor  of  Georgetown,  8.  C 
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Money  BtatemmU 

July  1,1896,  balance  unexpended $321,200.85 

Amoant  appropriated  by  sundry  oivil  act  approved  March  3, 1899 58, 500. 00 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 450, 000. 00 


June  30, 1889,  amount  expended  during  flBcal  year. 


829,709.85 
265,593.11 


July  1, 1899,  balance  unexpended 564,176.74 

July  1,1899,  outstanding  liabilities $44,457.93 

July  1, 1899,  amount  covered  by  uncompleted  contracts. . .  1, 029, 447. 56 

1,073,905.49 


Amount  (estimated)  required  for  completion  of  existing  project 1, 192, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901: 

For  works  of  improvement $400,000.00 

For  maintenance  of  improvement 25,000.00 

425,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Amoant  and  date  of  all  appropriations  for  this  work  are  as  follows: 

By  act  of  Congress — 

Approved  August  5, 1886 $18,750 

OfAugustll,1888 100,000 

Approved  September  19, 1890 100,000 

Approved  July  13, 1892 100,000 

Of  August  18, 1894 110,000 

Passed  June  3, 1896 20,000 

Approved  June  4, 1897 850,000 

Approved  July  1,1898 450,000 

Approved  March  3, 1899 .' 58,500 


Total 

Total  expenditures,  including  June  30, 1899,  $743,073.26. 


1,807,250 


AhBiract  of  proposals  for  furnishing  and  deliverina  one  seKoonsr  load  of  coal  at  North 
Island,  South  Carolina,  received  in  response  to  advertisement  dated  April  15, 1899,  and 
opened  May  1, 1899,  hy  Maf,  E.  H,  Buffner,  Corps  of  Engineers. 


No. 


Name  of  bidder. 


Brand. 


Amount 

of  bid 

per  ton. 


Georgetown  Grooery  Co. 

J.I.Haftard 

Wm.  Johnaon  ic  Co 

Conaunen' Coal  Co 


Georsea  Creek. 

Pooahontaa.... 
Kew  River , 


IS.  75 

2.80 
8.18 


List  of  contracts  in  force. 


Contract  for- 

Kame  of  oontntotor. 

Bate  of  ap- 
proval. 

Date  of  begin- 
ning. 

Date  of  com. 
pletion. 

^iss:s^^^^.z^.r.^:. 

B:G.ltoaa 

J.LHaaard 

Jnnel0,1897 
Jnne  6,1889 

Jnly    1,1887 
Jnne  18, 1888 

Jnly    1.1M8 
Jnne  17, 1889 
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COMMERCIAL  STATISTICS. 


ArrivuU  and  elearunoet  of  vunU  and  oommerce  at  Oeargeiawn,  8.  C,  fnm  Jannant  1, 

1888,  to  Deeemher  SI,  1898. 


ABBIYIED. 


Foreign  ports. 

M^.i 

Y€«r. 

Aioerioan  TeueU. 

Fordgn  veMoU. 

XOHU. 

No. 

Tona. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Ciew. 

No. 

Tons. 

Crew. 

1888 

1889 

1890 

1891 

1892 

18»3 

862 

806 
885 
420 
463 
600 
607 
681 
608 
641 
417 

124,166 
128.706 
106.786 
191, 061 
216,087 
818,150 
387,520 
838.020 
897,703 
380.170 
801.108 

2.818 
2.920 
3.150 
4.036 
4,010 
4.818 
5,240 
6,880 
6,407 
6,010 
4,870 

479 
424 
1,840 
246 
249 
241 
897 
407 

14 

10 

42 

7 

7 

7 

29 

14 

1 
1 
1 
2 

2 

81 
149 
100 
292 
489 

8 
7 
6 
14 
14 

856 

808 
392 
428 
460 
607 
674 
583 
583 
642 
417 

124,716 
129.278 
107.287 
192.188 
216.775 
818.887 
889.089 
889.487 
897.708 

80l|l08 

2.840 
2.9a 
8.108 
4.056 
4,681 
4^820 
6,200 
6,400 
6.407 

1894 

1895 

8 

022 

21 

1890 

1897 

1 

318 

7 

4,870 

1898.....*. 

CLEARED. 


1888, 
1889. 
1890 
1891, 
1892. 
1893 
1994 
1806 
1890. 
1887. 
1896 


842 

857 
873 
884 
390 
428 
472 
491 
459 
403 
820 


121,715 
120,906 
100,468 
104,663 
187,003 
198,768 
207,447 
208,341 
201,501 
170. 190 
203,001 


2,786 
2,850 

8,008 
3,986 
4,094 
4.818 
4.020 
4.780 
4,580 
4,067 
8.760 


1,886 

1.494 

1,978 

2,719 

1.178 

986 

2,086 

824 

730 

160 


81 
149 
856 

149 
687 
174 
611 


351 
864 
888 

894 
404 
433 
488 
494 
462 
404 


128.881 
128.008 
102,791 
187.420 
189,678 
194,922 
210,098 
100.965 
202,207 
176.840 
208,061 


2,798 
2,908 
8,146 
4.002 
4,140 
4.862 
4,703 
4,807 
4,003 
4,078 
8,700 


(hmmeroe,  forHgn  and  domegUo, 


Tear. 

Yalne  of  ex* 
ports. 

Yalneofiin- 
ports. 

Duties 
ooUected. 

1888 

$3,126,000 
8:206,000 
8,464,000 
8.291,407 
8, 989,040 
4,100,040 
4,864,159 
4,897,791 
4,984.702 
4,000.651 
8,791.092 

12,760.000 
l;  976, 000 
8.176,000 
6,886,000 
7.847,608 
7,849.575 
7,821,123 
7,890,046 
7,074,091 
6,200,886 
4071.000 

182.44 

1889 

1890 

00.64 

1891 

11.64 

1892 

14.82 

1893 

7.23 

1894 

46.00 

1895 

286.72 

J890 

1897 

1898 

Total 


1888, 
1888. 
1890. 
1891. 
1892. 


$6,876,000  1888 
6,240.000  1894 
0,629,000  1896 
9,809,077   1860. 

11,830,008  01897. 


$11,449,816 
12,186,282 
12,287,887 
12,009.463 
10,201,616 


A.  lldP.  HambYj  Jr.j  Colleotor. 
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OOMMBRCIAL  STATISTICS,  WINTAH  BAT  AND  GXOROBTOWK,  8.  a 


1890. 


Kninber.      Tons.       Talne. 


1897. 


Number.      Tons.      Yalae. 


PUTWABO  fbucorb. 


PMsengen 

Ootton bales.. 

Roaghrioe boehelt.. 

Cleenedrioe barrels.. 

Rice  flour bushels.. 

Rosin, pitch,  and  tar barrels.. 

Spirits  turpentine do 

Cross-tieB 

Lumber feetB.M.. 

Shingles 

Clams barrels.. 

Canned  goods,  piokles,  etc 

Poultry  and  eggs 

Wool  and  hides 

Vlf^llan^^Ot 

General  merobandiise,  grain,  machin- 
ery, and  manufiMJtured  products. . . . 


10,000 
10,000 

S10,000 
90,000 
16,000 

160,000 
27,000 

253,000 

80,500,000 

20,300,000 

4,000 


2,600 

4,020 

4,400 

160 

82,800 

0,750 

17.640 

50,833 

10,150 

1,000 

88 

1 

7 

625 

10,000 


$20,000 

400.000 

210,000 

800,000 

2,250 

240,000 

878,000 

100,800 

457,500 

121,800 

10,000 

10,000 

1,000 

2,000 

25,000 

1,000,000 


2,100 

6,000 

6,870 

175 

28,000 

6,500 

16,000 

88,124 

7,614 

875 

88 

1 

7 


10,000 


$18,000 

820,000 

800,000 

405,000 

2,700 

210,000 

808,000 

26.000 

800,000 

87,600 

8,760 

10,000 

1,000 

2,000 

25,000 

1,100,000 


Total. 


Hr^ABD  VBBIGHT9. 

Qeaeral  merehandise,  fertiliaers,  m»> 
ohinery,  rough  riee,  ete 


141,560 


29,600 


8,278.850- 


2,960,000 


120,074 


29,800 


8,076^950 


2,750,000 


Grand  total.. 


171,060 


6,228,860 


149,874 


6,817,960 


1898. 


Number. 


Tons. 


Yalue. 


OUTWABD  VBBI0BT8. 

_^  •••••••••...•• •...........•...••••.••. ..Ikrea. 

Cotton  T bales. 

Bioe,  rough .-. bushels. 

Blee,elean barrels. 

Riee  flour............... ••••.... bushels. 

Roifhi,  pitdi,  and  tar barrels. 

Spirits  turpentine do... 

Cross-tiea 

Lumber feetB.M. 

Shingles 

dams barrels. 

Canned  goods  and  piokles 

Wool,  hmes,  and  furs 

Poultry  and  eggs 

Miscellaneous 

General  merchandise,  grain,  machinery,  and  manufactured  producta. 


8,600 

U,000 

286,000 

28,500 

84,200 

186,000 

20,000 

76,000 

16,000,000 

10,000,000 

2,000 


2,760 

6,270 

4,681 

842 

27,000 

6,000 

6,250 

80,000 

6,000 

200 

126 

9 

1 

625 

9,100 


$17,000 

896.000 

827.750 

441,750 

6,180 

202.600 

280,000 

18,750 

225,000 

25,000 

6,000 

16,000 

2,500 

1,500 

26.000 

1,000.000 


Imports,  consisting  of  general  merchandise,  fertilisers,  machinery, 
rough  rice,  etc 


97,808 
27,700 


2,987,880 
2,600,000 


Total. 


126,006 


6^867,880 


Two  new  lines  of  transportation  hare  been  established* 
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Comwierce,  1899, 


Kninber.      Tons.       Value. 


OUTWABD  FBBIOBTt. 


Pauengen 

Gotton 

Boaghrioe boahels. 

Clean  rioe barrelt. 

Rosin, pitch, and  tar do... 

Spirits  of  tnipentioe do... 

Croes-ties 

Lumber feetB.H. 

Shingles 

Clams barrels. 

Canned  goods,  pickles,  etc 

'Wool,hiaes,aodftirs 

Poultry  and  eggs 

Fish  and  game 

liisoelluieous 

Grain,  maohinery,  general  merchandise,  and  mannfiMtnred  products . 


1,000 

15,810 

810,688 

81,058 

00,058 

18,111 

02,021 

10,086,815 

0,877,675 

8,600 


8,887 

0,005 

6,270 

18,101 

4,528 

4,888 

88,030 

4,888 

875 

62 

6 

2 

1,600 

000 

10,000 


$84,000 
606,028 
806,785 
600,628 
181,000 
271,066 
16,066 
264,470 

05,  oa 

8.750 

10,000 

8,000 

2,000 

160,000 

80,000 

1,000,000 


□rWABD  VBBiaBTB. 

General  merchandise,  fertilisers,  machinery,  timber,  eto . 
Total 


04,882 


28,000 


8,480,880 


2,760,000 


128,422 


0,100,880 


N6. 

mPBOVEMENT  OP  SANTEE  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  description  of  river  see  page  916,  Annual  Beport  for  1880.  For 
fall  history  of  work  see  page  1036,  Annual  Beport  for  1886.  For  new 
project  and  map  of  river  see  pages  1184  and  1186,  Annual  Beport  for 
1889.  For  statement  showing  comparative  cost  of  dredging  by  contract 
and  by  hired  labor  see  pages  1171  and  1172,  Annual  Report  for  1896, 
and  page  1459,  Annual  Beport  for  1897.  For  miscellaneous  expenses 
see  pages  1468  and  1459,  Annual  Beport  for  1897. 

WORK  OF  PAST  YEAR. 

Dredging  in  the  Estherville-Minim  Greek  Oanal  was  continued  dur- 
ing the  year.  The  canal,  which  had  an  original  width  of  from  50  to  60 
feet  and  depth  of  6  to  8  feet  at  low  water,  connecting  Santee  Biver  with 
Winyah  Bay,  a  distance  of  4.8  miles,  had  become  narrower  at  some 
places  and  shoaled  to  some  extent  by  the  caving  of  banks.  There  were 
removed  during  the  year  169,660  cubic  yards  of  material  and  395 
stumps,  this  maintaining  to  a  great  extent  the  original  dimensions  of 
the  canal.  The  total  cost,  including  all  expenditures  during  the  year, 
was  5^  cents  per  cubic  yard. 

There  were  cut  1,215  cords  of  wood  for  ftiel,  and  1,244  cords  of  wood 
were  hauled. 

Banks  on  the  Government  land  were  maintained  to  prevent  overflow- 
ing tidal  water  from  damaging  adjacent  rice  lands. 

Some  snagging  was  done  on  the  Santee  Biver  proper  between  43  and 
86  miles  above  the  mouth.  There  were  removed  from  the  channel  41 
logs,  32  stumps,  and  59  large  snags.  The  removid  of  each  obstruction 
cost,  approximately,  71  cents. 

No  new  lines  of  transportation  have  been  established  during  the  year. 

This  river  is  tribatary  to  the  oollection  district  of  Georgetown,  8.  G.  Georgetown 
U  the  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  1S&8,  none. 
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Money  BtatemmU 

J11I7I,  1898,  balance  UDez^nded $8,202.86 

Amount  appropriated  by  river  and  harbor  act  approved  llaroh  8, 1899. . .    20, 000. 00 


Jane  30, 1899,  amount  expended  daring  fiscal  year. 


28,202.86 
9,443.78 


Jaly  1, 1899,  balance  onezpended 18,759.08 

July  1, 1899,  outatanding  liabilltiee : 747.51 


Jolyl,  1899,  balance  available 18,011.57 


IAmoant  (estimated)  required  for  completion  of  ezistinff  project .- 82, 250. 00 
Amounttnat  can  beprofitablyexpendedin  fiscal  year  endinffJonedO,  1901.    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Conmsa — 

Approved  March  8, 1881 $22, 000 

Passed  August  3, 1882 20,000 

Approved  July  15, 1884 15, 000 

Approved  August  5, 1886 18, 750 

Of  August  11, 1888 24,000 

Approved  September  19, 1890  30,000 


By  act  of  Congress — 

Approved  July  18, 1892 $30, 000 

Of  August  18, 1894 40,000 

Passed  June  3, 1896 48,000 

Approved  March  3, 1899 20, 000 


Total 267,750 

Total  expenditures,  including  June  80, 1899,  $248,990.92. 


COBfMBRCIAL  STATI8TIG8. 


ArtiolM. 


1891. 


Namber. 


Tout.         Taluei^ 


1808. 


Kamber. 


Tons.       Yalue. 


OUTWABD  FBBiaBTS. 


Cotton 

Botin 

Syiiite  of  tarpentine . 


.barrels. 
....do... 


Shingles, 
noer.. 


.feet. 


Lnmc 

Sallroiidtiee 

Wool pounds. 

Hideo do... 

Seed  oats bushels. 

Bloe do... 

Staves. 
Wood. 


20,000 

140,000 

26,000 

12,0(10 

3,000,000 

2,000,000 

23,000 

60,000 

16,000 

7,000 

100,000 

600,000 

10,000 


Total 

mWARD  IBBIOHTS. 


fertilisers 

6rooeirieo,proTiBioiis,ete 

Dry  goods 

Boots,  shoes,  eto 

Haidware,  implements,  machinery. 


5.000 

24,500 

4,687 

18,000 

1,600 

3,383 

1,010 

85 

8 

810 

8,200 

500 

10,000 

16 


$850,000 

175,000 

850,000 

00,000 

15,000 

20,000 

6,000 

16,000 

1,600 

4,200 

160,000 

2,500 

12,000 

1,600 


32,000 

160,000 

28,000 

21,000 

3,600,000 

2,000,000 

35,000 

60,000 

20,000 

8.000 

140,000 

400,000 

12,000 


71,588 


7,600 
11,087 
4,000 
4.000 
1,600 


100,266 


1,083,600 


225,000 
860,000 
225,000 
200,000 
80,000 


8^748,800 


5,500 

30,000 

6,100 

25,200 

1.750 

8,000 

2.800 

26 

10 

184 

3,220 

1,000 

12,000 

34 


1800,000 

185,000 

855,000 

90,000 

17,600 

30,000 

10,600 

12,500 

1,000 

4,800 

175,000 

2.200 

15,000 

1,700 


4,600 
8,600 
4,500 
4,000 
2,000 


1,890,800 


880,000 
380,000 
285,000 
200,000 
100,000 


U0,628 


8,776,800 
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ArtidM. 


1898. 


Kamber. 


Toiu. 


Yaliie. 


1894. 


Kamber. 


Tons. 


Yaloe. 


OOTW  ABD  FBBIQBIB. 

Cotton ••« 

Rosin barrel*. 

Spirits  of  turpentine .....do... 

Timber pieoee. 

ShiDfflee 

Lamber feet. 

Bailroedtiee 

Wool ponnds. 

Hides do... 

Seedoatt bnthelfl. 

Rioe do... 

Bioe,roagh do... 

Btavee 

Wood 

Gftmeandfleh 


32,000 

161.000 

26,450 

23,000 


6,500 
86.000 

6,800 
89,400 


$700,000 
191,000 
861,000 
181,000 


46,000 
50.000 
20,000 
10,000 


8,500 

25 

10 

308 


18,800 
13,500 
12,000 
6,000 


135,000 
500,000 
10,000 


30,000 

ffOO 

10^000 

45 


150,000 
2,000 
12,500 
2.800 


15,000 
185,000 
28,000 
28,000 
4,000,000 
2,000,000 
62,000 
50.000 
26,000 
11,000 
80,000 


4,200 

27.000 

4.700 

82,400 

2.000 

3,500 

4.400 

25 

18 

256 

1,600 


$575,000 
164,000 
818.000 
148,006 
20,000 
25,000 
18.600 
12,500 
3,000 
4,950 
48.000 


400,000 
15,000 


1.000 

15,000 

84 


2,200 

16,000 

1,750 


TotiJ. 


IVWABD  FBUOBTB. 


General  merohnndiM 

FertUlaera 

Groceries,  provisions,  eto... 

Dry  goods 

Boots,  shoes,  ete 

Hardware,  implements,  eto. . 


102,482 


21,700 


1,604,600 


1,085.000 


96,128 


1,850,009 


4,800 
6,000 
4,000 
8,500 
2,000 


250.000 
800,000 
200,000 
175,000 
100,000 


Grand  total . 


124,182 


3,679.600 


U5,438 


3,875^000 


Axtioles. 


1896. 


Kamber. 


Tons. 


Yalae. 


1896. 


Kamber. 


Tons. 


Yalae. 


OOTWABD  ranaBTB. 

Cotton balea. 

Rosin barrels. 

Spirits  of  tarpentine do... 

Timber pieoes. 

Lamber feetB.l[. 

Railroad  ties 

Wool poands. 

Hidea do... 

Seed  oats bashels. 

Rloe,  roagb do... 

Stares 

Wood 

Game  and  ilsb 

Shingles.. 


15,000 

140.000 

30,000 

24,000 

8,000,000 

60,000 

60,000 

12,000 

8,000 

160,000 

400,000 

15,000 


5,000,000 


Total. 


nrWABD  rRKXOHTS. 


Fertilisers 

Drj  goods 

Groceries,  provisions,  eto.. 

Boots,  shoes,  eto 

Hardware,  machinery,  eto . 

Grand  total 


8,750 

24,500 

8,750 

86,000 

8,000 

4,400 

80 

6 

184 

8,520 

1,000 

15,000 

50 

2,500 


$450,000 

160.000 

260.000 

120,000 

80,000 

15.000 

16.800 

500 

4.000 

120.000 

4,000 

22,000 

2,500 

20,000 


1,400 

140,000 

2,500 

24,000 

2,500,000 

60,000 

50,00U 

28.000 

10,000 

100.000 

400.000 

15,000 


2,000,000 


8,500 

28,000 

6,260 

48,000 

4,166 

4,200 

25 

14 

280 

2,900 

400 

U,000 

150 

1,000 


$437,000 

172.000 

875,000 

96,000 

35.000 

15.600 

6.000 

1,600 

4,000 

86.600 

3.000 

16,000 

7,500 

8,000 


97,690 


30,000 


U7,600 


1,224,800 


1,000,000 


2.334,800 


118,185 


184,185 


1«  349, 600 


300,000 

175,000 
380,000 
160,000 
160,000 

3,304,600 
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Commercial  statiBtics—CouiAnued. 


ArtielM. 


1887. 


Ktimber. 


Toot. 


Yalne. 


1808. 


Namber. 


Tons. 


Yftlne. 


017TWABD  FRKiaers. 


Oottoo.**. -••«•• 

Booin 

Sptrita  of  tnrpentiDe . . . 

Timber 

ShinfflM 

noer 


..iMurrelt. 
....do... 
..pieoes. 


.feetB.H. 


LnmE 

BaUroMltiM 

Wool poondfl. 

Hides do... 

Seed  onto bushels. 

Rice,  rough do... 

Staves 

"Wood oords. 

Game  and  flsh 


15«000 

160,000 

28,000 

12.000 

2,000,000 

2,500,000 

60,000 

70,000 

2,900 

12,000 

180,000 

800,000 

15,000 


Total. 


laWABD  FBK0BT8. 


FertHifers < 

Pry  goods 

Orooeries,  prorlsioDS,  eto. .. 

Boots,  shoes,  eto , 

Hardware,  maohinecy,  eto. . 


Grand  total . 


4,000 

80,000 

7,000 

84,000 

1,000 

2,600 

8,600 

86 

14 

192 

21,125 

600 

17,260 

00 


$480,000 

175,000 

806,000 

80,000 

8,000 

26,000 

12,600 

10,600 

1,740 

4,200 

180,000 

22,000 

16,000 

0.000 


16,000 

162,000 

28,300 

10,000 

2,000,000 

2,600,000 

60,000 

70,000 

80,000 

10,000 

160,000 

800,000 

16,000 


4,200 

80,000 

7,076 

20,000 

1,000 

2,600 

8,600 

85 

15 

230 

8,800 

600 

17,250 

100 


$406,000 

180.000 

397,000 

06,000 

8,000 

26,000 

12,600 

10,500 

1,800 

4,000 

160,000 

22,000 

16,000 

10,000 


111,800 


7,600 
8,700 
7,000 
1,600 
8,200 


1,307,940 


210,000 
186,000 
187,000 
100,000 
160,000 


80,806 


6,600 
8,000 
7,800 
1,600 
8,200 


1,406,800 


200,000 

147,000 
101,000 
100,000 
100,000 


134,206 


2,169,940 


U2.206 


2,203,800 


The  followiDff  statement  for  1899  waa  kindly  Airnished  by  Mr.  L.  8.  Ehrioh,  ohair- 
man  of  Georgetown  Board  of  Trade.  Mr.  Ehrich  says  that  50  per  cent  of  the  total 
amount  paaeeid  through  the  Estherville-Minim  Creek  CanaL 


Articles. 


Number. 


Tons. 


Value. 


OUTWABD  FBBiaHTB. 


GotUm. 


.barrels. 


Spirits  turpentine oasks. 

Timber. 


.pieces. 


.feet. 


Shingles 

liOmbsr.B.  M 

Railroad  ties 

Wool pounds. 

Hides do... 

Seed  oats bushels. 

Bice,  rough do... 

StSTOS 

Wood oords. 

Game  and  fish 


16,000 

140,000 

26,000 

16,000 

2,000,000 

2,500,000 

40,000 

70,000 

6,000 

10,000 

160,000 

800,000 

16,000 


4,000 

27,000 

6,900 

80,000 

1,000 

2,600 

8,000 

86 

2 

280 

8,600 

600 

17,250 

126 


$466,000 

186,000 

440,000 

77,000 

8,000 

22,500 

11,000 

11,000 

2,000 

4,000 

»K),000 

22,000 

15,000 

17,000 


Total. 


INWABD  FBKI0HT8. 


FertillBers 

Dry  goods 

Groceries,  provisions,  eto. . . 

Boots,  shoes,  eto 

Hardware,  machinery,  eto. 


96,142 


0,600 
8,900 
7,800 
1,500 
8,200 


1,470,600 


200,000 
147,000 
101,000 
100,000 
160,000 


Grand  total . 


118,548 


2,277,500 


This  shows  an  increase  of  $7S|700  and  6,387  tons  over  last  year. 
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N7. 

IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination^  see  page  914,  Annaal  Eeport  for  1880. 
For  map  of  river  see  page  1190,  Annaal  Eeport  for  1889. 

WORK  OF  PAST  TEAR. 

Oontinaed  freshets  in  the  river  prevented  work  until  June,  1899. 
During  that  month  some  snagging  was  done  between  the  mouth  of  the 
river  and  15  miles  above.  From  the  banks  5  trees  were  out;  from  the 
channel  213  logs,  67  stumps,  and  307  large  snags  were  removed.  The 
removal  of  each  obstruction  cost  approximately  48  cents.  Since  June 
30, 1884, 24,050  obstructions  have  been  removed. 

To  maintain  this  improvement  there  will  be  requirM  $6,000  per 
annum. 

No  new  lines  of  transportation  have  been  established. 

This  river  it  tributary  to  the  ooUeotion  distriot  of  Qeoreetown,  S.  C.  Georgetown 
is  the  port  of  entry.    Amount  of  daties  oolleoted  in  calendar  year  of  1898,  none. 

Money  statemenU 

Jaly  1, 1898,  balance  nnexpended 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. 


June  90, 1899,  amount  expended  during  fiscal  year. 


2,500.00 

2,838.39 
23.50 


Jnly  1,  1899,  balance  nnexpended 2,814.89 

July  1,  1899,  outstanding  liabilities 278.11 


July  1, 1899,  balance  available 2,536.78 


(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1901,  for  maintenance  of  improvement 3,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  made : 

By  act  of  Conffress— 

Appro ved  March  3, 1881 $8, 000 

Passed  August  2, 1882 15,000 

Approved  July  5, 1884 5, 000 

Approved  August  5, 1886 7, 500 

Of  August  11, 1888 12,000 

Approved  September  19, 1890.  12, 500 


By  act  of  Gongre 

Approved  July  13, 1892 $2, 500 

Of  August  18, 1894 2,500 

Passed  June  3, 1896 5, 000 

Approved  March  3, 1899 2»  500 

Total 72,500 


Total  expenditures,  including  June  30, 1899,  $69,685.11« 
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OOMMBRC3AI.  8TATI8TZC8. 


AxiiolM. 

1881. 

1888. 

Kumber. 

Tona. 

Value. 

Number. 

Tons. 

Value. 

Cotton ImJm.. 

416 
S70 

lOi 
M 

lo' 

16 
175 
220 

3,780 

605 

85 

800 

1,250 

12,500 

617 
805 
135 

154 
81 
185 
15 
200 
700 
161 

$21,600 

Cotton-Med  oil burrelB.. 

4.345 

Cotton*ftMd  ni6al ....................... 

*'2I 

1,000 

1,000 

10,000 

2,200 

]Ro0in barrels.. 

8,500 
7,000 

7.000 

Bioe,  rough bushels.. 

8,750 

Total  

80,210 
12,000 

46,640 
88,400 

DiwABD  nuBieen. 

A«iijii*a1  niAmliAnillaA .. 

400 

788 

(}ran4  total        — 

1.0051 

51,210 

2,244 

86,040 



ArtfcW 

1888. 

1884. 

Number. 

Tons. 

Value. 

Number. 

Tons. 

Value. 

OirrWAXD  FBKIOBTB. 

Cotton bales.. 

Stares.. 

570 

143 

(20,860 

500 

6,000 

1,400 

378 

500 

8,000 

125 
10 

186 

81 

10 

16,000 

200 

816,000 
800 

Rosin barrels.. 

Cottonseed  oil do.... 

lUcfs rough buslK^Is . - 

18,000 

470 

10,000 

8,600 
112 
230 

86,000 
8,180 
10,000 

1,540 

4,725 

600 

40,000 

I%rtilizer8 

4,940 

Onk^twm.., ........ . T-.- 

7.0« 

17 
12 

42 
216 

Hv {&:: 

6 

84 

Cottonseed tons.. 

483 
80 
20 

488 
8 
20 

10,626 

600 

60 

liinters ..r. .,-,,-._. ...... 

27 

7 
25 

270 

Cotton-seed  hulls, ..t--t.t tonM., 

75 

Total 

4,625 
1,617 

86,684 
81,046 

16,780 
1,845 

67,484 
26,800 

IKWAMD  raBIOHTB. 
Oi^neral  merchandise  and  sunnliea  . . . 

Grand  t"tBlT..T.,r-.T.,rTrT.,.r. 

6,242 

117,728 

18,075 

84,334 

t                                 Artioles. 

1886. 

Number. 

Tons. 

Value. 

OUTWABD  FBBl 

Cotton 

OHTB. 

balMl 

460 
10,000 
1,100 
1,000 
10,000 
2,000 

112 
10 

193 

22 

20,000 

200 
40 

•^■^ss 

Staxes - 

Kosin 

.barrels., 
bushels.. 
..sticks.. 

L375 

Kioe,  rough 

750 

Cypress  timber 

Fertilisers  from  ootton-seed  mills 

60,000 
4,940 

Other  produce  ......■■■•• - 

800 

Total 

20,677 
1,120 

71,566 
56,000 

INWABD  FBBIOBTB. 

Grand  total ....... ..-xt-..-..t-.t 

21,607 

127,565 

ENa  99 97 
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Articles. 

1800. 

Number. 

Tons. 

Value. 

Cotton 

OUTWABO  rRXIOHTS. 

lialM 

.  400 
400 
600 

100 
100 
142 
700 
200 
125 
1,500 
80.000 
125 

9.000 
14,700 
4,000 
8,126 
87.500 
60  000 

Lintsrt.  ........... .....r 

Cotton-8«edoil.... 

.barrels.. 

Cottonseed  ............. 

Hay 

...halM.. 

4.000 

Cotton*ftMd  ni4Mil 

Fertilisers --  - 

Timber 

..sticks., 
bushels.. 

15,000 
5.000 

Gndn  .................. 

2*500 

.             Tots] 

82.992 

1,510 
500 

148.025 

76.600 
10,000 

General  merchandise. ... 

niWABO  FBBIQHT8. 

Fertilisers 

Grand  total 

85,002 

233.525 

▲rtioles. 

1897. 

1896. 

Number. 

Tons. 

Value. 

Number. 

Tons. 

Value. 

Cotton bales.. 

Cottonseed  oil barrels.. 

Cottonseed 

600 
660 

100 
126 
800 
100 
200 
116 
110 
20 
40,000 

$15,000 
5.000 
0.600 
2,000 
4,000 
2,000 
6.000 
200 
80,000 

600 
660 

*"'i*oo6* 

*"*5,'000' 
6,000 

**'4o,'oo6' 

126 
125 
800 
100 
200 

88 
UO 

20 
80,000 

$16,000 
5,000 
9,600 

Cotton^aeed'meal '. -V.V.*. 

bales.. 

2,000 

2.000 
4,000 
2.000 

OaU 

bushels.. 

5.000 
5,000 

Rioe,rongli 

Cotton-aeed  hulls....... 

do 

6,260 
200 

Timber 

sticks.. 

20,000 

160,000 

Total 

41,670 

1,000 
1,200 

122,800 

20,000 
60,000 

81.668 

1,000 
1,000 

204,060 
20,000 

INWABD  FBBIGHTB. 

Fertilisers 

n#mAr&1  tnArchandise . . .  -     -   - 

50,000 

Grand  total 

48,770 

202,800 

83.668 

274,060 

The  following  fignres  for  1899  were  fnmiahed  by  Mr.  J.  M.  Bates,  of  Wateree,  and 
collected  from  other  sources: 


Artidea. 

Number. 

Tons. 

Value. 

Cotton 

OUTWABD  FBXIQim. 

bales.. 

160 
125 

40 
80 
226 
60 
16,000 
40 

$4,000 
1,126 
4,600 

Cottonseed  oil 

Hay 

barrels.. 

Cotton-seed  meal  .  ^ . . . 

1,200 
82,000 

Timber 

sticks.. 

8.000 
2,000 

Grain 

bushels.. 

1,000 

Total 

16,396 

600 

200 

48.826 

IKWABD  FBKIOBT8. 

80,000 

Fertilisers 

4.000 

Total 

17,196 

77.626 

• 
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N  8. 

IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA, 
REFERENOB  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1140,  Annaal  Report  for  1885. 
For  map  of  river  see  page  1194,  Annaal  Report  for  1889.  For  project 
and  estimate  for  lock  and  movable  dam  at  Granby  see  page  1184, 
Annual  Report  for  1896. 

WORK  OP  PAST  YEAR. 

No  work  was  done  on  tbis  river  daring  tbe  year.  The  small  balance 
which  remains  is  held  for  the  removal  of  sach  obstructions  as  may 
appear  from  time  to  time  until  further  appropriations  are  made  for  the 
completion  of  the  existing  project. 

To  comply  with  the  provisions  of  the  approved  project,  which  con- 
templates a  thoroughly  cleared  channel  4  feet  deep  over  the  navigable 
length  of  the  river,  some  dredging  will  be  necessary.  Until  the  shoals 
are  removed  no  regular  line  of  steamers  can  be  run  on  this  river. 

After  the  projection  is  completed  there  will  be  required  $6,000  per 
annum  for  maintenance. 

This  river  is  tiibatary  to  the  eollection  district  of  Georgetown,  S.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  calendar  year  1^8|  none. 

Money  statement 

July  ly  1S98,  balance  unexpended $326.48 

July  1,1899,  balance  unexpended 326.48 

(Amount  (estimated)  required  for  completion  of  existing  project 26, 500. 00 

J  Amount  that  can  be  profi  tably  expended  in  fiscal  vear  ending  June  30,1901 .      1, 600. 00 
iSabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress- 
Approved  August  5, 1886 $7,500 

Of  August  11,  1888 7,600 

Approved  September  19, 1890 5,000 

Approved  July  13, 1892 5,000 

Of  August  18, 1894 4,000 

Passed  June  3, 1896 2,000 

Total 31,000 

Total  expenditures^  including  June  30, 1899,  $30,678.52. 
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OOHMERCIAL  STATISTICS. 


▲rUolM. 

1891. 

1892. 

Number. 

Tons. 

Value. 

Number. 

Tons. 

Value. 

OirrWABD  FBEIOHT8. 

Cotton iMaea.. 

SplriUof  turpentine barrels.. 

Rosin do.... 

Cottonseed 

100 

218 

8,200 

25 

41 

1,486 

•6,000 
4.860 
11,480 

150 

808 

10.976 

88 
80 

976 

15,250 
7,575 
16.450 

1,760 

Total 

1,501 
900 

20,840 
27.000 

8.086 
600 

82,025 
30.000 

INWARD  rSBIOHTS. 

Genend nierchandiie 

Grand  total 

2,401 

47,840 

8,686 

62.026 

Articles. 

1808. 

1894. 

Number. 

Tona. 

Value. 

Number. 

Tons. 

Value. 

OUTWABD  FBEIORTS. 

Cotton bales.. 

325 

260 

6,500 

600 

66 

50 

1.300 

76 

600 

♦7.876 
3,750 

13.000 
1.500 
6,000 

Spirits  of  turpentine barrels.. 

Sosin do 

Hay bales.. 

Cotton  seed..... 

200 
1,600 

50 
224 

$3,600 
1.760 

Timber . .  r » r»r.r.,»,»,,,.r •st^'^ks. 

8,000 
1.200 

6,000 
1,500 

18,000 
7,500 

Granite ....... ............cubic  yards. .'  

Total 

1.981 
800 

81,125 
40,000 

7,774 
200 

80,760 
10,000 

orwABD  rasiGHTS. 
General  merchandise 

Grand  total 

2,781 

71.126 

7,974 

40,760 

Articles. 

1805. 

Number. 

Tons. 

Value. 

Cotton 

...bales.. 

800 
8,500 

350 
2,000 
4.000 

76 
350 

18 

850 

8.000 

19.000 

3.500 
700 

Cotton  seed 

saolis 

Cotton-seed  meal 

do 

Bosin 

.barrela.. 
..sticks.. 

2.600 
20.000 

Timber. .....*r.-^T^....^... 

Total 

8.793 
200 

86,700 
10,000 

nrWARD  FREIOHTS. 

General  merchandise..... ... 

Grand  total 

8,993 

45.700 



Articles. 

1896. 

Number. 

Tons. 

Value. 

ODTWABD  FREIGHTS. 

Cotton 

...bales.. 

600 

2,800 

600 

11,800 

8,600 

120,000 

185.000 

100.000 

7,000 

125 
460 
150 
665 
170 
200 

837 

100 

14,000 

$20,000 
5,760 
9,000 
11.300 
4.260 
2.400 

2,700 
500 

Rosin 

.barrels.. 
do 

Spirits  turpentine 

^y 

bales 

Grain .'.V ' 

bushels.. 
»tB.M.. 

Lumber 

ft 

Staves: 

Oak 

Piue 

Timber 

..aUcks.. 

28,000 

Total 

16,107 

600 
1.600 

88,900 

16,000 
80,000 

INWARD  FBSIGHT8. 

Fertilisers 

General  merchandise ,-              

Grand  total 

18.307  1 

178,900 
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Articles. 

1897. 

Number. 

Tons. 

Value. 

Cotton. ...... ......... 

OUTWARD  FRBIOHTA. 

bales.. 

100 

1.000 

200 

1,200 

1.500 

40,000 

20,000 

20 
200 
40 
60 
37 
100 
40,000 

$3,000 

2.000 

8,000 

1.200 

700 

Rosin 

........barrels.. 

Spirits  turpentine.... 

do-... 

bales.. 

Grain .  ., 

bnahela.. 

StATMi.  oAk  ftnd  nine. ,. - 

8,200 
80,000 

Timber 

sticks.. 

Total...........* 

40,457 

800 
100 

98,100 

15,000 
2,000 

OenerSil  mercluindiiie. . 

prWABD  FBBIOHTS. 

Fertilisers 

Grand  total 

40,857 

110,100 

Articlee. 

1898. 

Number. 

Tons. 

Value. 

QiyttOn 

OUTWABD  FBEIGHTa. 

bales.. 

400 
8,600 

100 

850 

25 

850 

50 

50 

87 

80,000 

$12,000 

8,500 

500 

Cotton  seed 

' 

-  - -  .  iuk/>.1ra  - 

Cotton-seed  meal..... 

Rosin 

,,, barrels. 

2,000 

200 

1,000 

1,500 

40,000 

4,000 

3,000 

1.000 

700 

Spirita  turpentine 

do,.., 

bales 

Grain 

bushels 

Timber 

sticks 

160.000 

Total 

80.962 

800 
100 

184,700 

16,000 
2.000 

OenAral  merchandliie  -  -r 

UfWABD  FBEIQHT8. 

Fertilissers 

Grand  total 

81.862 

201.700 

The  following  statement  for  1899  was  collected  from  Mr.  J.  W.  Bates, 
of  Wateree,  and  other  sources: 


Articles. 


0T7TWABD  TKI10HT8. 

Cotton bales. 

Cottonseed sacks. 

Cotton-eeed  meal . 


Koain barrels. 

Spirita  turpentine do 

Hay 

Grain bushels. 

Timber slicks. 


Total. 


nrWABD  rSBIOHTS. 


General  merobandise. 
FertUiaera 


Number. 


Grand  total . 


110 
2,500 


1,200 
120 


500 
7.000 


Tona. 


27 
250 

16 
240 

30 
800 

18 
14,000 


14, 875 


125 
76 


16, 075  ' 


Value. 


$2,750 
2,600 
300 
8,000 
2.400 
6,000 
250 
28.000 


45.200 


6,250 
1.500 


52,950 
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Ng. 

IMPROVING  CONGAREE   RIVER,  SOUTH   CAROLINA,   FROM  GERVAI8 
STREET  BRIDGE,  COLUMBIA,  TO  GRANBY. 

Pursuant  to  House  Eesolution  dated  December  15, 1893,  a  project  and 
estimate  was  submitted  and  printed  as  House  Ex.  Doc.  No.  66  of  that 
session,  giving  the  cost  of  extending  steamboat  navigation  from  Oranby 
to  Gervais  Street  Bridge,  Columbia.  This  document  and  letter  concern- 
ing it  are  reprinted  on  pages  1182  to  1189,  Annual  Beport  for  1896. 

The  river  and  harbor  act,  approved  March  3, 1899,  authorized  con- 
tinuing contracts  for  constructing  a  lock  and  dam  near  Granby.  Con- 
demnation proceedings  have  been  instituted  for  most  of  the  land 
required.    The  estimated  cost  of  the  project  is  $250,000. 

Money  statement. 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3,  1899. . .  $50, 000. 00 
June  30, 1099,  amount  expended  daring  fiscal  year 45. 10 

July  1, 1899,  balance  unexpended 49,954.90 

I  Amount  (estimated)  required  for  completion  of  existing  project 200, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  ing  June  30, 1901 .  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


N   10. 


IMPROVEMENT  OF  HARBOR  AT  CHARLESTON,  INCLUDING  8ULLIVANS 
ISLAND  AND  MOUNT  PLEASANT  SHORE,  SOUTH  CAROLINA. 

BEFEBENOE  TO  PAST  REPOBTS. 

For  history  of  operations  to  June  30,  1888,  see  page  970,  Annaal 
Beport  for  1888.  For  modified  project,  including  estimates,  see  page 
1150,  Annual  Eeport  for  1889.  For  full  history  of  all  operations  up  to 
and  including  the  completion  of  the  jetties,  with  full  discussion  of  the 
projects  and  costs,  see  page  1189,  Annual  Eeport  for  1896. 

WOBK  OP  PAST   YEAB. 

No  stonework  was  done. 

The  dredge  Charleston  returned  from  Newport  News,  Va.,  July  29, 
after  undergoing  somewhat  extensive  repairs,  and  resumed  work  on 
Charleston  Bar  on  August  1, 1898. 

She  removed  and  dum})ed  the  following  amounts  during  the  year: 
From  the  outer  shoal  105,014  cubic  yards  and  from  the  inner  shoal 
166,986  cubic  yards,  giving  a  total  for  the  year  of  271,000  cubic  yards, 
and  of  3,252,969  from  the  beginning  of  the  work.  This  marked  falling 
off  in  the  annual  work  of  the  dredge  is  due  to  the  fact  that  the  vessel, 
now  nearly  8  years  old,  has  been  in  bad  condition.  Over  three  months 
of  the  twelve  have  been  lost  by  her  being  laid  up  for  repairs.  On 
account  of  her  scant  freeboard,  it  was  found  to  be  unsafe  to  work  her 
in  the  open  ocean  beyond  the  jetties,  where  most  of  the  dredging  is  now 
needed,  except  when  the  sea  was  reasonably  smooth.  In  February, 
1899,  the  forward  bin  began  giving  away.  Rods  were  put  across  it  fore 
and  aft,  but  it  soon  leaked  again  in  spite  of  these.  An  examination 
flhowed  that  the  woodwork  of  this  bin  was  in  a  badly  decayed  condi- 
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tion.  This  local  deterioration  is  probably  dae  to  charring  from  a  fire 
which  occurred  when  the  boat  was  new  and  to  the  continued  heat  of 
the  boilers.    This  last  seriously  affects  the  life  of  wood. 

The  boat  also  needed  a  new  pumping  engine. 

Contracts  were  consequently  made  for  raising  the  sides  of  the  Oharles- 
touy  so  as  to  give  her  more  freeboard,  for  replacing  the  forward  bin,  and 
general  repairs,  and  also  for  a  new  pumping  engine.  She  left  Charles- 
ton for  Newport  News,  Va.,  May  2, 1899,  to  have  these  repairs  and 
changes  made.  Work  is  in  active  progress  upon  her,  and  it  is  thought 
that  she  may  be  again  at  work  on  Charleston  Bar  in  August,  1899. 

During  the  fiscal  year  the  area  between  the  jetties  and  seaward  of 
their  ends,  and  that  between  the  inner  (low)  portion  of  the  south  jetty 
and  Fort  Sumter  have  been  surveyed  and  a  chart  showing  these  surveys 
is  submitted  herewith.  The  sounding  beyond  the  ends  of  the  jetties 
was  carried  out  much  farther  than  in  former  surveys  in  order  to  have 
data  for  a  project  for  obtaining  26  feet  at  low  water. 

The  sum  of  $175,000  was  appropriated  by  Congress  to  build  and  oper- 
ate for  one  year  a  dredge  much  larger  than  the  Charleston.  Plans  and 
specifications  have  been  prepared  for  this  dredge,  and  it  is  exx>ected  that 
she  will  be  built  by  October  1, 1900. 

During  the  year  (on  or  about  September  9)  the  transport  MinnewMJca 
came  into  the  harbor  through  the  jetty  channel  drawing  but  little  leas 
than  24  feet.  This  is  the  deepest  draft  that  has  ever  been  brought  into 
this  port. 

No  changes  in  the  jetties  have  been  noticed  or  rei>orted. 

The  beach  of  Sullivans  Island,  just  west  of  the  jetty,  is  being  eroded 
while  east  of  this  jetty  it  has  been  built  up. 

A  few  soundings  were  taken  at  the  critical  point  of  the  channel  on 
June  6, 1899.  and  these  have  been  shown  upHon  the  chart  submitted. 
A  channel  ox  not  less  than  20  feet  at  low  water  is  shown  entirely  through 
from  Charleston  to  the  ocean. 

Money  statement 

Jnly  1, 1898,  balance  unexpended $132,019.62 

Jnne  30, 1899,  amoant  expended  during  fiscal  year 31, 776. 32 

Jnly  1, 1899, balance  unexpended 90,243.30 

July  1, 1899, ouletanding  liabilities $660.00 

July  1, 1899,  amount  covered  by  uncompleted  contracts  ......    36, 130. 00 

36,680.00 

July  1,1899,  balance  avaUable 53,563.30 

'Amount  (estimated)  required  for  completion  of  existing  project 285, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $150,000.00 

For  maintenance  of  improvement 50,000.00 

200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  June  18, 1878 . . .  $200, 000 

Approved  March  3, 1879  ..  200, 000 

Approved  June  14, 1880 . . .  170, 000 

Approved  March  3, 1881. ..  175, 000 

Passed  August  2, 1882 300, 000 

Approved  July  5, 1884 250, 000 

Approved  August  5,  1886  .  187, 500 

Of  August  11, 1888 350, 000 


By  act  of  Congress — 

Approved  Sept.  19, 1890  . . .  $370, 000 

Approved  July  13. 1892  . . .  225, 000 

Approved  March  3, 1893 ...  750, 000 

Approved  August  18, 1894 .  450, 000 

Approved  March  2, 1895 ...  500, 000 

Approved  March  3, 1899 . . .  175, 000 

Total 4,302,500 


Total  expenditures  to  June  30, 1899,  $4, 037, 256. 70. 
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Abstract  of  propo%aU  for  fumUking  rukher  »uoHon$,  reoeivod  in  re$pon$e  to  advertisemmt 
dated  August  S,  1898,  and  opened  September  8, 1898,  b^  MaJ,  B.  H,  Bufner,  Corps  of 
Engineers. 


Ko. 

Kame  of  Bidder. 

Per  foot. 

Amoant 
bid  each. 

1 

New  York  Beltins  and  PaokincCo.  (Limited) 

$14.14 

$114.88 
146.60 

2 

New  Jersey  Car  dprinjc  and  Rubber  Co I 

Abstraei  of  proposals  for  furnishing  wharf,  storage  room,  and  handling  coal,  received  in 
response  to  advertisen^ent  dated  August  $9, 1898,  and  opened  September  $8, 1898,  b^  Maj, 
B,  H,  Buffner,  Corps  of  Engineers, 


No. 


Name  of  bidder. 


Contamert*  Coal  Co  ... . 

Boyce's  wharf 

William  Johnaon  A  Co  . 


Wharf; 

per 
month. 


130.00 
40.00 


Goal,  per 
ton. 


$0.86 
.96 


Storage, 

per 
month. 


■  (^ 

$8.60 


■Free. 


•Nobid. 


Abstract  of  proposals  for  furnishing  and  delivering  schooner  load  of  coal,  received  in 
response  to  advertisement  dated  November  7, 1898,  and  opened  December  7, 1898,  b^  Mqf, 
B.  H,  Buffner,  Corps  of  Bngineers, 


No. 

Name  of  bidder. 

Brand. 

Amount 

bid  per 

ton. 

1 

William  John«»n  A.  CO"rr--,,T 

Pocahontas .•.••..•••.. 

$2.83 
2.70 

Conaumera'  Coal  Co  ..■.•■•••......... 

Georffea  Creek  Big  Vein 

t 

Pocanontaa 

8.20 

Hnffh  Ferffoaon  Sl  Co. ......... ...••.. 

Georges  Creek ..........••.•....•.•.... 

2.68 

NewlWver 

8.20 

3 

a««nr<mn  r>AAk  IZIk  nardATi .^      ._    

2.45 

Abstract  of  proposals  for  furnishing  one  new  pumping  engine  for  dredge  Charleston,  received 
in  response  to  advertisement  dated  December  10, 1898,  and  opened  January  10, 1899,  by 
Maj,  B,  H.  Buffner,  Corps  of  Engineers, 


No. 


Name  of  bidder. 


B.  M.  Bailey  Co.  (Informal)  . 
....do 


•do. 
.do. 
.do. 
.do. 


Amoant 
bid. 


$2, 435. 00 
3.288.50 
3, 105. 00 
4,290.00 
2. 325.  00 
8. 262. 50 
2,  940. 00 
4.290.00 
3, 163. 00 


Abstract  of  proposals  for  furnishing  and  installing  new  pumping  engine  in  dredge  Charles- 
ton and  removing  old,  received  in  response  io  advertisement  dated  January  17,  1899,  and 
opened  February  17, 1899,  by  Maj,  ^,  H,  Buffner,  Corps  of  Engineers, 


M,, 


Name  of  bidder. 


Valk  &  Murdoch  Iron  Works 

Newport  News  Ship  Building  and  Dry  Dock  Ck>. 


Amount 
bid. 


$8,600.00 
6,210.00 
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AbHrad  of  propoiaU  for  docking,  raUing  hull,  afid  repairing  dredge  CharleeUm,  reeeived 
in  response  to  advertisement  dated  March  13,  1899,  and  opened  April  IS,  1899,  by  M<y. 
E.  H,  Ruffner,  Corps  of  Engineers, 


Ko. 


Name  of  bidder. 


Amount 
bid. 


Louis  H.  sunned 

Borlee  Dry  Dock  Co 

Ifewport  News  Ship  Building  and  Dry  Dock  Co 


$34,867.24 
82,651.40 
32,479.17 


List  of  oontr€U)ts  in  force. 


Contract  for. 


Name  of  contractor. 


Date  of 
approvaL 


Date  of 
beginning. 


Date  of  completion. 


Bnbber  suctions 

Wharf,storage,and  hand- 
ling ooaL 

Farmshingnew  pumping 
enslne  and  remoring 
old  from  dredge. 

Docking,  raising  hull, 
and  repairing  dredge 
Charleston. 


New  York  Belting  and 

Packing  Co. 
Consumers  Coal  Co .... . 

Talk  A  Murdoch  Iron 
Works. 

Newport  News  Ship 
Building  and  Dry 
Dock  Co. 


Nov.  96,1808 
Not.  28,1808 
Mar.  88,1800 

June   8,1809 


Oct.  20,1898 
Dec.  1,1808 
Mar.  18.1880 

June  15, 1800 


Oct.  20,1000. 
Dec.  1,1000. 
Aug.  1,1800. 


Rapidly  as  consist- 
ent with  good 
work. 


COMMRRCIAL  STATISTICS. 


Arrivals  and  clearances  of  resiels  and  commerce  at  CharUstont  8,  C,,from  January  1, 
,  1875,  to  December  SI,  1899, 


ARRIVED. 


n^^.4— .4... 

Foreign  ports. 

Year. 

0u«BI«fV19O. 

American  vessels. 

Foreign  vessels. 

xouu. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1875 

1876 

1877 

1878 

1870 

1880 

1881 

1882 

1883 

1884 

1886 

1886 

1887 

1888 

1888 

1800 

1801 

1802 

1803 

1804 

1805 

1806 

1897 

1808 

504 

471 

400 

306 

383 

441 

412 

410 

846 

485 

875 

001 

027 

a024 

6330 

«410 

d417 

0  388 

fm 

a  327 
X360 
t333 
»"458 
km 

882,018 
340,430 
324, 010 
322. 527 
326,681 
388,026 
800,732 
884,600 
277,588 
304,362 
268,477 
550,200 
656,040 
601,771 
481,718 
600,776 
680.776 
625,880 
566.023 
574. 423 
625,121 
58»,438 
782, 031 
708,175 

11,040 
10, 118 
0,886 
0,638 
10,027 
20,641 
10,377 
0.446 
7,620 
0,822 
0.637 

**0,'708* 
18,677 
15,695 
14,705 
18,106 
18, 155 
14,328 
14.251 
10,135 
16.740 

88 
44 

82 
44 

80 
88 
84 
35 
20 
21 
15 
20 
80 
84 
80 
85 
27 
26 
28 
23 
21 
22 
10 
14 

18,144 

11,898 

18,072 

10,085 

12,506 

12,413 

0,430 

4,807 

8,003 

8,010 

2.844 

3,714 

7,074 

7,750 

6.085 

7,205 

4,665 

5,138 

6,622 

4,765 

5.560 

7,068 

8,405 

0,847 

826 
335 
808 
455 
310 
327 
272 
224 
157 
145 
97 
181 
199 
252 
216 
242 
179 
198 
202 
137 
197 
170 
125 
251 

198 
234 
836 
830 
340 
101 
357 
200 
280 
214 
187 
182 
127 
127 
180 
120 
150 

87 
108 
100 

57 

74 
107 

01 

88,870 

101, 272 

105,480 

103,868 

121,508 

110,771 

121,077 

105,047 

113,708 

134,070 

106,288 

114,507 

67.257 

72,021 

87.101 

81,518 

no,  109 

69,001 

02,582 

100, 213 

51,666 

75.564 

133.486 

100.043 

2,404 
2,768 
2,851 
8,067 
8.202 
2.505 
3.078 
2.648 
S058 
8,260 
2,586 
2,646 
1,007 
1.770 
1,070 
1,828 
2,383 
1.416 
1,070 
1,856 
900 
1,800 
2,267 
2,000 

740 
780 
668 
772 
668 
670 
703 
645 
610 
000 
577 
1,108 
1,084 
1,085 
480 
505 
594 
506 
474 
449 
447 
429 
575 
525 

484,041 
453,600 
444,871 
506,830 
460,650 
511,200 
630,230 
405,144 
304,808 
442,868 
877,064 
668.408 
781,380 
682,443 
575,804 
680,400 
804,640 
700,100 
660,077 
670.401 
682,856 
660,060 
019, 012 
826,565 

14,370 
13,216 
18,044 
14,045 
13,638 
13,563 
18,722 
13.318 
10,744 
18,336 
13.820 

*ii,'oo8 

15,745 
18,257 
16,814 
15,278 
15,148 
15, 524 
15,811 
21,527 
18,001 

a  Of  these. 
b  Of  theiie, 
c  Of  these, 
d  Of  these, 
e  Of  these, 
/Of  these, 
g  Of  these, 
A  Of  these, 
<  Of  these, 

iOf  these. 
Of  these. 


32  vessels  (tonnage,  31,065),  with  crews  numbering  608,  were  foreign. 
29  vessels  (tonnage,  0,440),  with  crews  numbering  546,  were  foreign. 
58  vessels  (tonnage.  55.533),  with  crews  numbering  1,110,  were  foreign. 
34  vessels  (tonnage,  80,078),  with  crews  numbering  717,  were  foreign. 
31  vessels  (tonnage,  80,940),  with  crews  numbering  562.  were  foreign. 
81  vessels  (tonnage,  36,156).  with  crews  numbering  633,  were  foreign. 

9  vessels  (tonnage,  12,025),  with  crews  numbering  212,  were  foreign. 
22  vessels  (tonnage,  20,936),  with  crews  numbering  487,  were  foreign. 
15  vessels  (tonnage,  24.390),  with  crews  numbering  386,  were  foreign. 
4  vessels  (tonnage,  0,327),  with  crews  numbering  114,  were  foreign. 

10  vessels  (tonnage,  14,845),  with  orews  numbering  287.  were  foreign. 
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CLEARED. 


Foreign  port«. 

r¥^    A-1 

Year. 

American  yessels. 

Foreign  vaaaela. 

No. 

Tons. 

Crew. 

No. 

Tona. 

Craw. 

No. 

Tons.   1  Crew. 

No. 

Tons. 

Crew. 

1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1880 

1800 

1891 

1892 

1893 

1894 

1895 

18l>6 

1897 

•J08 

461 
431 
335 
266 
287 
200 
208 
147 
08 
212 
101 
800 
888 

aou 

640 
021 
dSO 
«20 
/40 
o40 
K84 
iOO 

{"& 

328,200 

278,744 

234  ^•'O 

172      8 

188      2 

100      8 

187      9 

113      9 

48      4 

116      0 

09      8 

643      9 

010      6 

68G      8 

35«      0 

12      3 

21      7 

29,792 

47,750 

86.760 

86,420 

90.106 

106,359 

74,803 

10,830 
0,096 
7,719 
6,801 
0,208 
0,848 
6,042 
8,000 
2,018 
4,656 
6.047 

**"*778* 

202 

430 

565 

078 

728 

1,015 

1,882 

1,879 

1,435 

67 
60 
35 
45 
84 
45 
82 
40 
27 
81 
24 
25 
28 
30 
26 
41 
32 
28 
29 
22 
13 
8 
7 
7 

1 — 

24,070 

23,698 

22,707 

24.307 

11,282 

23,210 

0,230 

7,376 

4,500 

7,845 

6,217 

6,400 

5,837 

5,848 

6,080 

10, 101 

0,887 

5.700 

6,701 

6,422 

2,283 

1,487 

1,304 

8,618 

666 

540 
423 
470 
202 
481 
266 
273 
181 
217 
104 
105 
180 
211 
174 
318 
210 
197 
198 
152 
90 
61 
49 
110 

211 

280 

250 

308 

278 

240 

278 

203 

200 

270 

204 

201 

178 

144 

106 

100 

104 

111 

100 

90 

72 

67 

77 

70 

04,606 

108,276 

108, 446 

149, 975 

149.052 

155, 708 

153,700 

168.250 

154,663 

101,588 

110,002 

126,943 

115,218 

00,140 

112,037 

120,078 

143,308 

89,890 

88,421 

97,700 

81,420 

74.216 

88,405 

02,272 

2,627 
2,812 
2,910 
3,591 
8,648 
8,376 
8,404 
8,684 
8,816 
3,727 
2.830 
2,876 
2.540 
2,106 
2,496 
2,070 
2,800 
1,708 
1.071 
1,715 
1,881 
1,348 
1,638 
1,708 

720 
721 
020 
500 
690 
587 
678 
450 
424 
510 
410 
1,110 
1,080 
1,086 
230 
228 
256 
165 
178 
168 
100 
144 
180 
140 

447,640 
405,618 
865. 662 
847.360 
848.546 
809,711 
360,004 
379.324 
207,927 
285,453 
224,467 
675. 671 
731, 701 
682,462 
156, 713 
140,102 
171,482 
134, 902 
141.  938 
139, 951 
170,123 
165,809 
190,128 
170,608 

13,012 
12,453 
11.062 
14,045 
10,203 
10,204 
0,001 
7,646 
0,014 
8,400 
8,047 

*'8,'407 
3,280 
3,401 
2,500 
2,847 
2,500 
8,842 
3,276 
8,406 
8,810 

aOf  thaae,  7  vessels  (tonnage,  4,206),  with  crews  numbering  02,  were  foreign. 
6  Of  these,  4  vessels  (tonnage.  2,060),  with  crews  numbering  47,  were  foreign. 
cOt  these,  7  vessels  (tonnage,  6,186),  with  crews  numbering  136,  were  fore^. 
d  Of  these,  18  vessels  (tonnage,  16,332),  with  crews  numbering  303,  were  foreign. 


s  Of  these,  13  vessels  (tonnage,  15,068),  with  crews  n- 
/Of  these,  20  vessels  (tonnage,  31,810),  with  crews  n 
a  Of  these,  10  vessels  (t-onnage,  15,705),  with  crews  n 
AOf  these,  11  vessels  (tonnage,  10,325),  with  crews  n 
t  Of  these.  18  vessels  (tonnage,  22,047),  with  crews  ni 
'Of  these,  40  vessels  (tonnage,  58,108),  with  crews  n 
Of  these,  22  vessels  (tonnage,  30,941),  with  crews  n 


{ 


"ng  261,  were  foreign. 
Dg  554,  were  foreign, 
dg  292,  were  foreign, 
ig  222,  were  foreign, 
ig  363,  were  foreign. 
3g  904,  were  foreign. 
Dg  606,  were  foreign. 


All  coastwlBe  vessels  not  required  to  clear. 

COMMERCE. 


Year. 

Value 
of  exports. 

Value 
of  imports. 

Duties 
collected. 

Year. 

Value            Value 
of  exports,    of  imports. 

Duties 
collected. 

1875.... 

1876 

$10,055,000 
18, 088, 152 
10, 917, 492 
21, 107, 575 
18, 693, 126 
24,030,259 
21, 927, 269 
19,907,099 
20,144,305 
20, 833, 424 
15,167,889 
17,410,000 

$080,343 
455, 562 
161, 237 
184.127 
127,981 
248,158 
723,049 
469,970 
467,648 
603.604 
588,191 
035,000 

$80,050.00 
80,108.00 
40, 848. 00 
80, 900. 00  1 
24,070.00  I 
40,453.98  , 
09,000.23  1 
45,203.33 

48.760.69  1 

86.624.70  t 
82,741.68 
24, 876. 00 

1887 

188S 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

$16,288,316 
13, 006, 578 
16,080,255 
16. 204, 771 
21,906,076 
11,460,681 
11, 056, 287 
10, 877, 048 
10,063,605 
11, 144. 609 
10, 807. 728 
0,768,326 

$484,003 

625,770 

664,690 

836, 626 

1,204,588 

368,926 

883.842 

083,324 

622, 721 

641,177 

1, 290, 035 

1,187,024 

$30. 817, 00 
70  308.00 

1877 

10, 728. 82 

1878 

18,856.81 

1879 

24. 308. 47 

18^ 

15, 404. 24 

1881 

16, 689. 76 

1882 

28, 423. 01 

1883 

1884 

31,370.20 
10, 997. 81 

1885 

70, 802. 23 

1880 

130,220.08 

N  II. 

IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 
REFERENCE   TO  PAST  REPORTS. 

For  origiDal  project  see  page  1073,  Annaal  Report  for  1881.  For 
modified  project  see  page  1196,  Annaal  Report  for  1889.  For  map  of 
Wappoo  Oat  see  page  1476,  Annaal  Report  for  1891. 
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WORK  OF  PASIf  YEAR. 

"So  work  hai^  been  done,  the  amount  available  being  too  small  to  do 
such  dredging  as  is  needed  to  secure  the  projected  depth  of  6  feet  at 
low  water. 

Money  statement 

July  1, 1898,  balance  unexpended $1, 284. 53 

June  30, 1899,  amount  expended  daring  fiscal  year .38 


July  1, 1899,  balance  unexpended 1, 284. 15 

Amount  (estimated)  required  for  completion  of  existing  project 25, 500. 00 

Amounttbatcanbeprofitably  expended  in  fiscal  year  ending  June 30, 1901.      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress- 
Approved  March  3,  1881  ....  $10,000 

Pas8e<l  August  2, 1882 10, 000 

Approved  July  5,  1884   3, 000 

Approved  August  5,  1886  ...  5, 000 

Of  August  11,  1888 5,000 

Approved  September  19, 1890  10, 000 

Total  expenditures,  induing  June  30, 1899,  $61,215.85. 


By  act  of  Congress — 

Approved  July  13,  1892 $10, 000 

Of  August  18,  1894 7,000 

Passed  June  3,  1896 2,500 


Total 62,500 


COMMERCIAL  STATISTICS. 


Articles. 


1888 


Qaantity.       Yalae. 


1889. 


Quantity.       Value. 


Phosphate  rock 

Sea-island  cotton 

Rice 

Vegetables 

Fertilisers 

Lumber 

Shingles,  cross-ties,  and  other  articles. 


tons.. 

bags.. 

.bushels.. 
...crates.. 

tons.. 

feet.. 


eo.ooo 

6,000 
150,000 
120.000 

2,000 
20,000,000 


$800,000 
360,000 
150,000 
240,000 
30,000 
160,000 


70,000 

10,000 

260,000 

80,000 

2.500 

22,600,000 


Total. 


1,240,000 


$475,000 
750.000 
262,500 
125.000 

40,000 
100,  UOO 

25,000 


1,867,500 


Ai  vicles. 


Phosphate  rock * 

Sen  island  cotton 

Bloe 

Vejjetables 

Fertilizers 

Lmnb<'r 

Shingles,  cross-tiea,  and  other  articles. 


tons.. 

....bags., 
.bushels. 
...crates.. 

tons.. 

feet.. 


1891. 


Quantity.        Value 


75,000 

12.000 

240,000 

90,000 

1,400 

25,000.000 


Total. 


$525,000 
800,000 
250,000 
160,000 

21,000 
200,000 

20,000 


1,976,000 


Quantity.       Value. 


66,000 

10,000 

400,000 

95.000 

3.000 

30, 000, 000 

50,000 


$300,000 
850,  ((00 
300,000 
200,000 

37,500 
275,000 

35,000 


1,997,500 


Commeroial  statUtics  from  January  1  to  December  SI,  1893. 


Articles. 

Number. 

Tons. 

Value. 

Phosphate  rock 

78,600 

$395,500 

Sea-island  cotton 

bags.. 

.bushels . . 

5,000 
860,000 
120,000 

450.000 

Rloe 

350,000 

Vegetable* 1 

Fertilizers 

trates.. 

260,000 

4,300 
*"66,*66o" 

70,000 

LfUmber 

f«et.. 

35,000,000 

•    290,000 

Shin irles  and  other  articlea -- 

50,000 

ToUl 

142.800 

1,865,500 
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Commercial  BtatUUes,  Wappoo  Cut,  South  Carolina,  1895. 


ArtielM. 


PhMpbaterook 

8ea-iilMid  cotton bag*. 

Bice busheU. 

Yogetables cr»le«. 

Fertilizers 

Timber,  lumber,  wood feet. 

Shingles,  oroM-tles,  and  other  articles 


Total. 


Number. 


8,600 
425.000 
125,000 


40,000,000 


Tons. 


76,000 
600 

18,760 
6,000 
3.000 

80,000 

66,000 


288,860 


Valoe. 


$825,000 
226,000 
426,000 
260,000 
58,000 
840,000 

io.ooo 


1,688.000 


Summary  of  hutinw  from  January  1  to  December  SI,  1895, 


Articles. 

Number. 

Tons. 

Value. 

P)iniii)1iAt# roclc  ....>..........•••..•... ...••.■•^--'- 

80,000 
050 

10,000 

780 

8.600 

06,000 

60,000 

$300,000 
420,000 

Sea-island   cotton    ......  ^^.-r.^...rr«..T.«r-TTrr,r, 

:...... bags.. 

6,200 
70,000 
186,000 

Bice 

bsriSs.. 

800,000 

Vegetables 

PeftlHf^m    - 

crates.. 

266,000 
60,100 

LfOmber 

feet.. 

50,000,000 

860,000 
66,000 

Total 

250,230 

2,260,100 

Ccmmercial  siatiBtioe,  January  1  to  December  SI,  1896. 


Articles. 


Phosphate  rock 

Sea-island  cotton bags.. 

Bice barrels.. 

Vegetables orates.. 

Fertilisers 

Lumber feet.. 

Shingles  and  other  miscellaneous  articles 


Total.. 


Number.       Tons. 


7,000 
68,000 
185,000 


56,000,000 


85,000 
1,000 

0,800 

1,200 

7,000 

98,000 

70,000 


272,000 


Value. 


$325,000 
460,000 
780,000 
825.000 

75,000 
876,000 

70,000 


2,410,000 


N  la. 

IMPROVEMENT  OF  BEAUFORT  RIVER,  SOUTH  CAROLINA. 
REFERENOB  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1235,  Annnal  Beport  for  1890. 
For  reason  for  increasing  estimate  see  page  1529,  Annual  Beport  for  1893. 
Daring  the  year  no  work  was  done. 

This  river  is  tributary  to  the  collection  district  of  Beaafort,  S.  C.    Beaufort  is  the 
port  of  entry.    Amount  of  duties  collected  in  calendar  year  1897|  $2,637.87. 

Money  statement 

July  1, 199S,  balance  unexpended $568.29 

July  ly  1899,  balance  unexpended 568.29 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 
Snbmitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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For  this  improvemeDt  the  following  appropriations  have  been  made: 

By  act  of  Cong^ss — 

ApproYod  September  19,  1890 ^ $12,500 

Approved  Jiiy  13, 1892 12,500 

of  Augurt  18,  1894 5,000 

Passed  Jnne  3, 1896 1,000 

Total 31,000 

Total  ezpendUnres  to  and  including  June  30,  1899,  $30,481.71. 


COMMERCIAL  STATISTICS. 

^rrivaU  and  elearanee^  of  vc9§6U  and  eommeree  at  Beaufort,  8,  C,  from  January  1, 1888, 

to  December  31, 1897. 

ARRIVKD. 


Coastwise. 

Foreign  ports. 

TotaL 

Tew. 

American  vessels. 

Foreign  vessels. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

^0, 

Tons. 

Crow. 

1S88 

103 
08 
43 
87 
29 
40 
20 
86 
18 
11 

121,207 
128,884 
40,173 
4«J,145 
84,070 
51,067 
80,171 
47,897 
26,078 
17,761 

2,630 
2,728 
027 
786 
607 
854 
'     681 
823 
467 
262 

2 
8 

1,003 
1,461 
2,087 
1,567 
806 
8,101 
2,025 
1,006 
1,716 
1,981 

26 
10 
76 
26 
0 
38 
82 
12 
22 
26 

80 
58 
62 
22 
87 
36 
41 
80 
83 
26 

21,786 
54.464 
48,656 
21.503 
43,526 
46,774 
72,460 
61.012 
54,780 
42,564 

422 

1,006 

072 

416 

771 

771 

1,220 

1.006 

068 

792 

136 
158 
102 
62 
67 
80 
78 
66 
63 
30 

144,086 

230,183 

100,816 

63,215 

70, 401 

100,842 

114, 565 

100, 314 

83,474 

61,246 

8,078 
8,853 

1880 

1890 

1,074 
1,222 
1,387 
1,663 
1.003 

1801 

1802 

1893 

1894 

1805..... 

2,030 
1,467 
1,060 

1806 

1897 

CLEABBD. 


1S88. 
1889. 
1890, 
1891. 
1892 
189H 
1894 
1895 
1896 
1897 


68,287 
73,744 
6,436 
8,021 
4,268 
6.313 
6,237 
5,002 
8,018 
6,644 


1,666 

1,872 

127 

75 

02 
110 
118 

80 
127 

77 


1,465 


101 


206 
286 


14 


78 


86,628 
00,898 
94,286 
56,800 
72,702 
92.248 
101, 629 
100,843 
73,656 
64,057 


1,661 
1,044 
1,828 

932 
1,264 
1,404 
1,714 
1,020 
1,282 

972 


188 
165 
101 
68 

66 
74 
66 
71 
61 
89 


150,276 
173, 642 
100,822 
60,221 
76,070 
98,867 
108, 162 
106,745 
82,510 
60,701 


8,160 
8,816 
1,060 
1,007 
1,856 
1,612 
1,840 
2,018 
1,400 
1,040 


COMMERCE. 


Tear. 


y  alne  of  ex- 
ports. 


Yalne  of  im- 
ports. 


Duties  col- 
lected. 


1888 
1889 
1890 
1891 
1892 
1888 
1894 
1895 
1896 
1807 


$860, 
1,088, 
1,040, 
627, 
701, 
2,251, 
4,030, 
4,166, 
4,316, 
2,605, 


803.00 
085.00 
107.00 
851.00 
554.00 
685.50 
417.00 
610.00 
250.00 
806.00 


$65,645.36 
24,206.00 
41, 006. 00 

187,042.54 
77,761.40 
10,278.81 
60,054.00 
70, 882. 32 

186,482.62 
84,651.07 


$17.00 
160.00 


8L50 


0.00 

182.00 

1,529.00 

1,490.40 

2, 537. 37 
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N  13. 

BEMOYING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

The  steam  tag  DougUisa  sank  in  the  draw  of  the  Charleston  and 
Savannah  EaUroad  Bridge  over  Ashley  Biver  and  was  reported  as  an 
obstrnction  to  navigation.  The  removal  of  this  wreck  was  authorized 
and  the  sum  of  $1,500  allotted  for  this  purpose.  The  contract  was 
awarded  to  B.  F.  Kramer,  of  Charleston,  after  advertising  twice.  The 
hull  of  the  boat  was  of  iron,  and  in  removal  she  broke  in  half.  All  of 
the  parts  of  the  hull  and  boiler  were  removed  and  placed  at  or  near 
low  water  on  the  west  side  of  Ashley  Biver,  near  the  bridge,  where 
they  are  out  of  the  way. 

The  pilot  boat  Sprite^  which  sank  in  Beaufort  Biver,  near  the  naval 
station,  was  reported  as  an  obstruction  to  navigation,  and  $1,000  was 
allotted  for  its  removal.  An  informal  agreement  was  entered  into  with 
Mr.  Jerrie  Potter,  of  Beaufort,  S.  C,  who  failed  to  complete  the  work. 
It  was  then  readvertised,  and  under  informal  agreement  with  Messrs. 
Townsend  Brothers,  of  Charleston,  was  finally  removed  in  March,  1899. 

Complaint  was  made  by  persons  interested  in  rice  planting  on  A  she- 
poo  Biver  that  the  wrecks  of  three  lighters  in  the  Horseshoe  branch  of 
this  river  almost  completely  obstructed  its  navigation.  This  was  found 
to  be  practically  true  from  an  examination  made  in  September,  1898. 
The  amount  of  $1,000  was  allotted  for  the  removal  of  the  wrecks,  and 
the  work  was  done  under  informal  agreement  with  Mr.  B.  F.  Kramer, 
of  Charleston,  S.  C.  These  lighters  were  raised  and  sold  on  the  river 
for  the  sum  of  $100.  They  were  subsequently  removed  from  the  river 
entirely  by  the  purchasers. 

Abstract  ofpropa$aUfar  removing  wreck  of  tug  "  Douglas f"  received  in  reeponee  to  poster 
and  ohrcuuur  Utter  dated  July  gt,  1898,  and  opened  August  ££,  1898,  by  Maj,  E,  H,  Bujf- 
ner,  Corps  of  Engineers, 


No. 

Nmme  of  bidder. 

Amoimt 
bid. 

1 

JobnC.  Bom 

♦M! 

?! 

P.  R.  Riven 

H 

John  0.  SmiUi 

utn 

The  ooDtraot  was  awarded  to  Mr.  P.  B.  Rivers,  the  lowest  bidder,  who  failed  to 
enter  into  contract.  The  other  bids  being  considered  as  nnreasonable,  tlie  work  was 
readvertised. 

Abstract  of  proposals  for  removing  tug  '*  Douglas,"  received  in  response  to  poster  and  oiT' 
oular  letter  dated  September  19, 1898,  and  opened  October  19, 1898,  bg  Maj,  E.  JET.  Ruffner, 
Corps  of  Engineers, 


Yo. 


Name  of  bidder. 


Amount 
bid. 


B.F.Kramer... 
CO.  Campbell.. 
Verden  &  Rom-. 


875 
1,880 
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N  14. 

REPORT  UPON  THE  POSSIBILITY  OF  PROVIDING  DEEPER  DRAFT  AT 
ENTRANCE  TO  CHARLESTON  HARBOR,  SOUTH  CAROLINA.  WITH  PLAN 
AND  ESTIMATE  OF  COST  OF  SECURING  A  DEPTH  OF  26  FEET  AT  LOW 
WATER  FROM  THE  OCEAN  TO  DEEP  WATER  INSIDE  SAID  HARBOR. 

[Printed  in  Honae  Doo.  No.  83,  Fifty-fifth  Congress,  thinl  seaaion.] 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
Washington,  D.  0.,  December  U,  1898. 
Sir:  I  have  the  honor  to  return  herewith  concurrent  resolution  No. 
10,  Fifty-fifth  Congress,  second  session,  adopted  by  the  House  of  Rep- 
resentatives April  5^  1898,  the  Senate  concurring  April  6, 1898,  which 
said  resolution  provides  as  follows : 

That  the  Secretary  of  War  be,  and  is  hereby,  requested  to  famish  the  House  of 
Represeutativesi  at  the  earliest  time  praoticable,  such  information  as  he  may  have 
regarding  the  possibility  of  providing  deeper  draft  at  the  entrance  into  Charleston 
Harbor  tnan  is  contemplated  by  the  approved  project  for  the  improvement  by  jet- 
ties of  the  entrance  to  that  harbor;  and  that  he  be  requested,  further,  to  submit  a 
{>lan  and  estimate  of  the  cost  of  securing  a  depth  of  not  less  than  twenty-six  feet  at 
ow  water  from  the  ocean  to  deep  water  inside  the  harbor,  and  to  report  his  opinion 
as  to  the  advisability  thereof. 

In  answer  to  the  reference  of  this  resolution  to  this  office,  I  beg  to 
submit  the  accompanying  copy  of  report,  with  maps,  by  Maj.  E.  H.  Euff- 
ner,  Corps  of  Engineers,  dated  November  18, 1898,  in  which  he  submits 
plan  and  estimate  of  cost  of  securing  a  channel  depth  of  26  feet  at  low 
water  from  Charleston  Harbor  to  the  ocean.  This  plan,  briefly  stated, 
provides  for  the  construction  of  two  dredges,  each  capable  of  removing 
4,000  cubic  yards  of  material  per  day,  the  first  cost  of  which,  together 
with  operating  expenses,  including  contingencies  for  three  years,  is 
estimated  at  $420,000;  raising  inner  ends  of  both  existing  jetties  to 
high-water  level  at  an  estimated  cost  of  $668,458,  and,  if  deemed 
necessary,  the  extension  of  both  jetties  seaward  at  an  estimated  cost 
of  $1,320,094:  total  estimate  of  cost  submitted  by  Major  Bufiher, 
$2,408,552. 

From  this  report  it  appears  that  it  is  quite  possible  to  secure  a  deeper 
channel  at  the  entrance  to  Charleston  Harbor  than  exists  at  present. 
Miyor  Euffher  is  of  the  opinion  that  while  a  draft  of  24  feet>  would 
undoubtedly  accommodate  all  coastwise  business,  it  is  certain  from  a 
military  and  naval  point  of  view  that  this  harbor  should  be  made 
accessible  to  our  largest  vessels.  He  states  that  in  his  opinion  an 
expenditure  of  $1,500,000,  which  would  make  this  harbor  accessible  to 
our  men-of-war  within  three  years,  is  highly  desirable. 

The  division  engineer,  Ool.  Peter  C.  Haius,  Corps  of  Engineers,  differs 
from  the  local  engineer  in  regard  to  certain  portions  of  the  plans  pro- 
posed, and  states  that  in  his  opinion  a  channel  26  feet  deep  can  be 
formed  by  an  extension  of  the  existing  jetties,  supplemented  by  dredg- 
ing, and  that  it  might  not  be  impossible  to  secure  such  a  channel  and 
maintain  it  by  dredging  alone.  His  recommendation  is  that  the  desired 
depth  be  first  obtain^  by  dredging,  and  if  it  should  be  found  later 
that  dredging  alone  would  not  maintain  the  channel,  the  jetties  could 
be  extended. 

In  my  opinion,  a  greater  channel  depth  at  the  entrance  to  Charleston 
Harbor  is  both  possible  and  desirable,  and  if  it  be  the  will  of  Congress 
that  the  work  be  carried  out,  I  recommend  the  work  be  inaugurated  by 
an  appropriation  of  not  less  than  $250,000,  which,  it  is  estimated,  will 
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be  reqaired  in  addition  to  the  balance  remaining  available  for  Charleston 
Harbor,  for  the  construction  of  one  additional  dredge  and  for  the  operat- 
ing expenses  dtiring  the  next  three  years  of  the  new  dredge  and  of  the 
dredge  now  available. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^ 

U.  8.  Army. 
Hon.  B.  A.  Alger, 

Secretary  of  War. 


report  of  major  e.  h.  ruffner,  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston^  IS.  0.,  November  18^  1898. 

General  :  In  obedience  to  your  instructions  of  April  7,  the  following 
report  is  submitted  in  compliance  with  House  concurrent  resolution  No. 
10,  Fifty-fifth  Congress,  second  session.  The  resolution  calls  for  informa- 
tion regarding  the  i>ossibility  of  providing  deeper  draft  at  the  entrance 
into  Charleston  Harbor  than  is  contemplated  by  the  approved  project 
for  the  improvement  by  jetties  of  the  entrance  to  that  harbor,  and  the 
Secretary  of  War  is  requested,  further,  to  submit  a  plan  and  estimate  of 
the  cost  of  securing  a  depth  of  not  less  than  26  feet  at  low  water  from 
the  ocean  to  deep  water  inside  the  harbor,  and  to  report  his  opinion  as 
to  the  advisability  thereof. 

Charleston  Harbor  has  been  under  improvement  for  a  number  of 
years,  and  a  well-defined  and  precise  project  for  securing  a  certain 
depth  of  water  in  the  main  channel  has  been  executed  successfully, 
and  the  desired  depth  is  now  to  be  found  throughout  the  entire  chan- 
nel. In  point  of  fact,  a  greater  depth  exists  throughout  this  channel 
than  the  project  contemplates,  except  in  limited  areas,  notably  over  a 
bar  to  seawskrd  of  the  jetty  ends.  The  plan  of  improvement  consisted 
of  the  building  of  two  long  jetties  from  the  island  shores  north  and 
soutti  of  the  harbor  entrance,  carrying  these  jetties  by  long,  easy 
curves  to  a  final  parallelism  out  to  water  deep  enough  to  insure  the 
action  of  the  tidal  currents  in  one  and  the  same  direction,  and  to  pro- 
tect the  channel,  when  formed,  from  being  filled  with  sand  by  wave 
action  during  storms. 

To  form  the  channel,  two  processes  are  required.  The  tidal  currents 
sweep  a  certain  amount  of  the  sand  and  grav^  lying  between  the  jet- 
ties in  either  direction,  mainly  to  seawa^.  This  scour  has  a  complex 
movement.  A  i>ortion  of  the  material  moved  is  taken  up  from  one  area 
and  is  deposited  farther  seaward,  between  the  jetties.  In  this  way 
shoals  are  moved  seaward  slowly,  showing  in  the  surveys  in  successive 
years  as  well-marked  crests,  and  on  each  chart  farther  outward. 
Not  all  of  this  sand,  once  set  in  motion,  is  dropped,  however;  part  of 
it  is  carried  to  sea,  disappearing  entirely  from  the  surveyed  areas,  and 
represented  in  our  profiles  and  plats  as  **  scour."  Powerful  as  is  the 
action  of  the  tidal  currents,  it  requires  many  years  to  secure  a  general 
deepening  of  the  tidal  channel,  and  dredging  is  always  necessary  to 
hasten  this  action  and  to  localize  it.  The  path  of  the  selected  channel 
between  the  jetties  lay  originally  over  a  wide,  flat  ocean  bar,  composed 
of  heavy  material,  and  with  a  scant  depth  of  water  over  it.    Dredging 
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was  at  first  difficalt,  because  of  this  scant  depth,  and  the  dredge  planned 
to  operate  on  this  shoal  was  especially  designed  to  work  nnder  these 
conditions.  During  the  first  few  years  the  dredge  removed  large  quan- 
tities of  material ;  but  as  the  channel  deepened,  and  material  became 
tougher,  or  harder  to  start,  the  total  dredging  is  less.  The  machine  is 
wearing  out,  too,  and  from  all  these  causes  the  total  output  falls  off  from 
500,000  cubic  yards  per  annum  to  390,000.  Moreover,  the  tendency  to 
deposit  just  beyond  the  ends  of  the  jetties  at  least  a  portion  of  the 
heavy  material  of  the  scour  from  between  the  jetties,  combined  with 
the  outward  rolling  or  pushing  movement  of  the  shoals  moving  seaward, 
makes  an  outer  bar  that  must  be  removed  as  fast  as  possible  in  order 
ttform  and  to  maintain  a  good  channel. 

^This  obiter  bar  is  not  always  accessible  to  a  dredge  of  the  small 
capacity  of  the  present  one,  designed  for  another  purpose.  The  dredge 
can  not  work  there  in  heavy  weather,  or  with  a  swell  on,  and  hence  the 
deepening  of  this  particular  spot  is  a  slow  and  uncertain  process.  In 
point  of  fact,  there  is  good  reason  ta  believe  that  if  we  had  a  dredge 
powerful  enough  to  remove  4,000  cubic  yards  a  day,  and  capable  of 
working  in  all  except  stormy  weather  at  the  outer  end  and  seaward  of 
the  jetties,  a  channel  would  soon  be  secured  of  at  least  24  feet  at  low 
tide  that  could  be  carried  entirely  through  the  jetties. 

With  this  preliminary  sketch  of  existing  conditions  we  are  prepared 
to4ook  at  what  is  necessary  to  secure  a  depth  fh)m  ocean  to  harbor  of 
26  feet  at  low  water. 

First.  The  question  of  the  capacity  of  the  existing  tidal  currents 
must  be  considered.  The  time  since  the  jetties  were  finished  is  entirely 
too  short  to  enable  us  to  state  precisely  what  they  are  capable  of  doing. 
We  have  calculations  deduced  from  our  surveys  showing  how  the  mean 
depths  over  certain  areas  between  the  jetties  vary,  and  from  these  the 
total  scour  is  ascertained.  A  table  is  given  showing  some  of  these  fea- 
tures. From  this  it  will  be  seen  that  this  scour  lias  been  very  great. 
But  it  must  be  borne  in  mine  that  the  conditions  will  be  greatly  changed 
should  it  be  expected  that  a  longer  and  deeper  channel  is  required.  It 
might  not  follow  that  the  evidence  of  this  powerful  scouring  action 
would  be  as  clear  under  the  altered  conditions  as  in  the  past. 

From  the  Report  of  1896  (p.  1198)  it  is  seen  that  the  total  deepening 
between  the  jetties  from  1884  to  that  date  corresponded  to  a  disappear- 
ance of  4,094,247  cubic  yards.  The  amount  removed  by  dredging  dur 
ing  the  same  interval  was  2,205,544,  and  the  jetty  scour  aggregated 
2,779,244  cubic  yards.  The  following  year  the  Report  (p.  1472)  gave 
100,000  cubic  yards  as  the  amount  removed  by  scour,  unaided  by 
dredging.  The  surveys  of  1898  are  not  full  enough  to  enable  this  com- 
parison to  be  continued,  but  we  learn  that  the  scour  is  of  importance, 
because  the  areas  of  shoal  water  between  the  extended  lines  of  the 
jetties  and  beyond  the  ends  are  diminished. 


June,  1807. 


Jane,  1808. 


KoY.,  1898. 


The  are*  of  leM  than— 
21  feet  at  low  water  in, 
18  feet  at  low  water  in. 
15  feet  at  low  water  in, 
12  feet  at  low  water  in. 


EN0  99- 


Aerti. 

1S3 

82 

48 

8 


Acru, 

144 

77 

46 

6 


Acre*. 
135.5 
78 
88.6 
8.5 
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It  is  quite  appareut,  however,  that  although  the  jetties  may  be 
depended  upon  to  maintain  any  channel  that  is  dredged,  the  scouring 
action  due  to  tidal  currents  alone  will  not  hereafter  make  any  appreci- 
able difference  in  the  deepening  of  the  channel.  From  all  the  experi- 
ence of  the  past,  including  so  much  of  that  experience  as  is  summarized 
here,  the  broad  statement  can  be  made  that  the  creation  of  the  desired 
channel  will  be  due  entirely  to  dredging.  The  scour  of  the  jetties  is 
necessarily  more  or  less  distributed  over  the  entire  widtli  of  the  jetty 
channel,  say  3,000  feet,  and  the  ship  channel  will  be  only  about  300  feet 
wide,  certainly  for  some  years  to  come.  To  obtain  the  additional  depth 
called  for  to  secure  26  feet,  there  will  be  required  less  and  less  depth  of 
dredging  as  the  channel  is  extended  beyond  its  present  end  to  the  new 
end.  But  the  presence  of  the  outer  bar  has  already  forced  dredging 
operations  to  be  carried  some  4,800  feet  beyond  the  end  of  the  south 
jetty,  and  there  would  be  needed  an  extension  of  only  some  1,200  feet 
additional  to  reach  the  present  26-foot  contour  line,  and  through  this 
1,200  feet  the  depth  of  dredging  would  decrease  from  about  6  feet  to  0. 
The  outer  shoal  has  on  the  north  side  of  the  channel  a  depth  of  about 
11  feet,  while  to  the  south  is  a  large  area  with  23  feet  over  it.  The 
outermost  shoal,  where  is  the  bell  buoy,  has  about  20  feet  over  it.  But 
through  both  of  these  shoals  the  channel  is  already  dredged  to  21  feet, 
and  more.  Within  the  jetties  there  are  few  stretches  where  a  central 
depth  less  than  26  feet  is  not  already  to  be  found;  but  of  course  there 
would  be  required  a  large  additional  amount  of  dredging  to  secure  the 
full  depth  over  a  width  of  300  feet. 

A  vessel  properly  engined  and  equipped  to  dredge  4,000  cubic  yards 
a  day  in  ordinary  weather  could  be  built  for  $150,000  probably,  and 
true  economy  would  call  for  two  such  craft.  An  output  of  double  that 
of  the  present  dredge  would  be  800,000  cubic  yards  per  annum,  and 
with  two  such  operating  1,600,000  cubic  yards  removed  would  certainly 
complete  the  entire  channel  in  three  years'  time  at  a  total  cost  of 
$420,000.  The  annual  cost  of  the  dredge  proposed  would  be  about 
$45,000.  The  estimated  amount  of  material  to  be  dredged,  measured 
in  place,  to  secure  a  channel  300  feet  wide  from  the  26-foot  curve  of  the 
ocean  to  the  same  line  in  the  harbor  is  1,038,490  cubic  yards,  and  for  a 
channel  600  feet  wide  2,669,837  cubic  yards. 

Undoubtedly  the  action  of  the  tidal  currents  would  cause  such  a 
continuous  movement  of  material  during  the  process  of  dredging  that 
a  large  amount  additional  to  the  above  would  be  carried  into  the  chan- 
nel while  the  dredges  were  working  and  increase  the  total  dredging. 
This  amount  can  not  be  estimated,  but  by  examining  the  profiles  show- 
ing scour  it  will  be  seen  that  there  is  a  constant  rolling,  moving  forward 
of  sand  that  must  be  provided  for.  Assuming  that  this  wUl  add  as 
much  more  to  the  amount  to  be  dredged,  we  shall  see  that  the  estimate 
of  three  years  with  two  powerful  machines  will  probably  cover  it  all. 

The  channel  once  formed  must  be  preserved.  Personally,  I  am  of  the 
opinion  that  the  easiest  way  to  do  this  is  to  continue  the  use  of  one 
dredge,  and  that  this  will  suffice.  We  are  now  maintaining  and  extend- 
ing a  channel  that  is  well  beyond  the  ends  of  the  jetties  by  the  use  of 
one  small  dredge.  Although  not  able  to  work  in  heavy  weather,  it  was 
found  practicable  to  remove  183,429  cubic  yards  of  material  from  the 
outer  bar  during  1897-98.  The  channel  under  discussion  would  require 
not  more  than  a  quarter  of  a  mile  farther  seaward  of  this  exposed  work, 
and  there  is  reason  to  believe  the  greater  depth  to  be  secured  would 
cause  it  to  be  safer  from  filling  up  from  storms  than  the  channel  now 
forming. 
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Gales  have  apparently  no^  effect  uxK>n  the  jetty  channel,  or  upon  its 
extension,  and  thus  far  no  "filling  up  is  known  to  have  occurred  from 
storms.  Once  a  deepening  is  secured  in  the  line  of  the  jetty  channel 
the  currents  keep  it  open,  except  in  the  case  of  two  or  more  spots  where 
material  coming  from  within  causes  a  shoal  that  tends  to  move  out- 
ward. Ko  marked  damage  is  known  to  the  outer  channel  to  have 
occurred  after  any  deepening. 

In  order  to  give  additional  ebb  scour,  especially  after  storms  and 
spring  tides,  I  deem  it  desirable  to  raise  the  inner  ends  of  both  jetties 
to  high-water  level.  Whatever  reasons  existed  for  holding  these  ends 
down,  they  would  not  obtain  in  case  the  proposed  channel  is  to  be 
secured. 

To  raise  the  inner  end  of  the  north  Jetty  to  high- water  level  wonld  require 

100,466  tons,  of  2,000  poonds  each,  which  couid  he  placed  at  $2  per  ton . .  $200, 932 
Por  the  south  Jetty,  233,763  tons,  at  $2  per  ton 467«  526 


668,458 
For  dredges  and  operating  three  years 420,000 


1,088,458 


To  accomplish  results  for  these  figures  it  is  expected  that  the  sum 
estimated  would  be  appropriated  in  such  manner  as  to  be  available  as 
soon  as  needed. 

There  are  those  who  think  that  a  dredged  channel  such  as  indicated 
will  not  be  preserved  unless  the  jetties  he  extended.  The  following  is 
submitted  as  an  estimate  for  such  extension.  It  is  based  on  the  idea 
that  a  foundation  course  of  rock,  weighing  between  1  and  3  tons  each, 
shall  be  laid  about  100  feet  wide  from  the  present  end  of  each  jetty  to 
the  26-foot  contour  line.  For  the  north  jetty  this  will  be  an  extension 
of  4,830  feet,  and  for  the  south  jetty  of  5,840  feet.  On  the  foundation 
will  be  built  up  a  central  ridge,  20  feet  wide  on  top,  with  natural  slopes, 
of  rock  of  the  same  description.  The  crest  will  be  carried  to  high- 
water  level,  except  for  the  outer  half  mil6,  which  will  be  allowed  gradu- 
ally to  slope  to  the  outer  end.  This  gentle  slope  will  prevent  any 
development  of  extraordinary  wave  action  at  the  outer  ends  of  the 
jetties.    The  estimate  for  this  jetty  extension  is : 

Korth  jetty,  4,830  feet;  289,951  tons,  at  $2  per  ton $479,902 

South  Jetty,  5,840  feet;  860,092  tons,  at  $2  per  ton 720, 184 

1,200,088 
Add,  for  offioe  expenses  and  contingencies,  10  per  cent 120, 008 

1,320,094 
Adding  this  to  prior  estimate  of. 1,088,458 

Total 2,408,552 

There  are  inclosed  illustrative  charts  showing  jetty  action  and  profile 
changes,  and  a  chart  giving  the  results  of  a  survey  just  finished  of  the 
seaward  areas  beyond  the  jetties.  These  will  complete  the  plans  and 
estimates  required. 

,  As  to  the  advisability  of  this  extension,  there  are  two  ways  of  look- 
Uig  at  it.    The  commercial  records  of  Charleston  Harbor  indicate  a  large 
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falling  off  in  foreign  bnsineAs  in  recent  years.    Considering  only  foreign 
arrivals  and  clearances,  for  seven  years  past  we  have — 


Year. 

ArriyaU. 

Clearsnoea. 

Namber. 

Tona. 

Number. 

Tona. 

Ig91          .     .                                      

177 
116 
136 
122 
78 
06 
117 

123,864 
74,220 
00,154 

104,078 
67,285 
82,622 

186,081 

106 

180 

120 

112 

85 

78 

84 

150,286 
06.150 

1802 ! 

1803 

04,182 
103. 101 

1804 

1895 : 

83,703 
75.708 

1896 

1887 

80.760 

Possibly  there  is  a  tendency  to  improve  since  the  deeper  channel  was 
secured.  A  large  vessel  has  entered  and  left  this  harbor  this  summer 
drawing  24  feet,  and  this  draft  would  undoubtedly  accommodate  all 
coastwise  business.  The  largest  cargo  of  cotton  taken  out  was  some- 
where near  13,000  bales.  Yet  I  read  to-day  that  the  British  steamer 
Monarch  left  MTew  Orleans  in  the  week  of  November  7-12  with  a  cargo 
equal  to  about  27,500  bales  of  cotton.  Of  course  this  was  only  possible 
because  of  the  great  draft  permissible,  all  due  to  the  jetty  channel. 
Would  such  a  vessel  come  here  if  it  could  t  It  certainly  would  not 
come  until  such  draft  were  secured,  when  by  going  to  New  Orleans  a 
cargo  more  than  double  that  possible  here  could  be  got  there.  Cheap 
ocean  freights  are  got  only  in  large  vessels  where  are  deep-draft  harbors. 

From  a  mih'tary  and  naval  point  of  view  it  is  certain  that  this  harbor 
should  be  made  accessible  to  our  largest  vessels.  Lying  within  an  hoar's 
run  of  the  sea  the  wharves  of  Charleston  are  of  great  value  when  a 
prompt  exit  or  entrance  is  desirable  from  any  reason  for  army  or  navy 
purposes.  When  the  Navy  builds  and  Congress  approves  of  the  build- 
ing of  a  ship  of  war  costing  $4,000,000  and  drawing  27  feet,  it  would 
seem  to  be  undoubted  wisdom  to  spend  half  of  her  value  if  that  expense 
would  make  a  harbor  that  could  be  entered  in  case  of  storm  or  when 
supplies  or  slight  repairs  were  needed.  Once  during  this  summer  a 
transport  lay  off  this  harbor  for  days,  and  troops  were  taken  to  it  by 
small  steamers.  I  do  not  hesitate  to  state  that  I  think  an  expenditure 
of  $1,500^000,  which  would  make  this  harbor  accessible  to  our  men-of- 
war  within  three  years'  time,  is  highly  advisable. 
Very  respectfully, 

B.  H.  Rtjppneb, 

Major  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  TJ.  S.  A. 

(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineeb  Office, 
Baltimore^  Md.,  December  2y  1898. 
Bespectfully  submitted  to  the  Chief  ot  Engineers,  United  States 
Army. 

•  •••••  • 

My  opinion  is,  that  by  an  extension  of  the  jetties,  supplemented  by 
dredging,  a  channel  26  feet  deep  *can  be  formed,  but  its  maintenance 
will  require  constant  dredging  for  a  term  of  years,  at  least. 
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It  is  not  impossible,  however,  that  a  channel  26  feet  deep  can  be  made 
and  maintained  by  dredging  alone,  provided  the  capacity  of  the  dredges 
is  sufficient  to  remove  not  less  than  1,000,000  cubic  yards  annuaUy. 
One  large  dredge,  in  addition  to  the  one  now  on  hand,  could  remove 
this  amount  of  material.  If  it  be  found,  however,  that  such  dredg:ed 
channel  could  not  be  maintained  by  dredging  alone,  then  the  jetties 
should  be  extended. 

The  raising  of  the  inner  ends  of  the  jetties  to  the  level  of  high  water 
is,  in  my  opinion,  decidedly  objectionable,  and  should  not  be  under- 
taken.   •    •    • 

In  order  to  secure  a  channel  26  feet  deep  at  mean  low  tide,  which  I 
consider  advisable,  my  recommendation  would  be  to  build  a  large  sea- 
going dredge  of  a  capacity' of  not  less  than  4,000  cubic  yards  per  day 
and  work  it  in  conjunction  with  the  dredge  now  on  hand.  Such  a  dredge 
would  cost,  say,  $150,000,  and  $45,000  per  annum  to  run  it,  or  a  total 
appropriation  of  $285,000  to  build  such  a  dredge  and  operate  it  for 
three  years.  If  at  the  end  of  that  time  it  was  found  that  the  depth  of 
26  feet  cx>uld  not  be  maintained,  the  jetties  could  be  extended. 

I  understand  there  is  still  on  hand  enough  of  the  old  appropriation 
to  run  the  dredge  now  there  about  three  years  more. 

Peter  0.  Hains, 
Colonel^  Corps  of  UngineerSy 
Division  Engineer^  Southeast  Division. 
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APPENDIX  O. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA. 


BEPOBT  OF  CAPT,  CA8SIU8  E.  OILLETTE,  COBPS  OF  ENOI2fEER8,  OFFI- 
CER jy  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1899,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVBMENTS. 


1.  Sayannah  Harbor,  Georgia. 

2.  Savannah  River,  Georgia. 

3.  Savannah     River,    above 

Georgia. 

4.  Doboy  Bar,  Georgia. 

5.  Darien  Harbor,  Georgia. 

6.  Altamaha  River,  Georgia. 

7.  Oconee  River,  Gheorgia. 


Angosta, 


8.  Oomnlgee  River,  Georgia. 

9.  Brunswick  Harbpr,  Georgia. 
Inside  water  route  between  Savan- 

ntChf    Georgia,    and     Femandina, 
Florida. 
Removing  sunken  vessels  or  craft  ob- 
structing or  endangering  naviga- 
tion. 


10. 


U 


United  States  Engineer  Ofmob, 

Savannahy  Ga.y  July  24j  1899. 
General:  I  have  the  honor  to  traDsmit  herewith  my  annual  report 
for  the  fiscal  year  ending  June  30, 1899,  upon  the  works  of  the  river 
and  harbor  improvements  in  my  charge. 

Oassitjs  E.  Gillette, 

Captain  of  JEngineers. 
Bfig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U,  8.  A. 


O  I. 

improvement  of  savannah  harbor,  GEORGIA. 

Savannah  Harbor  proper  is  formed  by  the  navigable  part  of  the  tidal 
portion  of  Savannah  River  lying  within  and  below  the  limits  of  the  city 
of  Savannah — that  is,  Front  River  and  North  Channel  from  Central 
Railroad  pier  down  to  the  sea.  In  a  wider  sense  of  the  word  the  term 
Savannah  Harbor  comprises  both  branches  of  the  river — that  is.  Front 
River,  North  Channel,  and  Back  River,  South  Channel,  from  Cross  Tides 
down  to  the  sea. 

ORIGINAL  condition. 

In  1873,  before  the  work  of  improvement  was  inaugurated,  the  Uvsnal 
draft  of  vessels  navigating  the  river  at  high  water  was  14.5  feet.  The 
mean  rise  and  fall  of  the  tide  was  about  6.5  feet  at  the  city  of  Savannah 
and  7  feet  at  the  mouth  of  the  river. 
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PLAN  OF  IMPROVEMENT. 

The  original  plan  for  the  improvement  of  Savannah  Harbor  is  dated 
August  28, 1873;  that  was  supplemented  by  the  project  of  March  19, 
1879,  and  both  of  those  projects  were  replaced  by  the  third  or  enlarged 
project  of  January  16, 1882,  which  is  given  in  Appendix  J  4,  Annual 
Eeport  of  the  Chief  of  Engineers  for  that  year,  where  also  the  earlier 
projects  are  outlined. 

On  July  22, 1890,  a  project  was  adopted  providing  for  a  mean  high- 
water  depth  of  26  feet  from  the  city  to  the  sea.  This  project  is  printed 
as  part  of  Appendix  O,  Annual  Report  of  the  Chief  of  Engineers  for 
1890.  The  work  contemplated  by  it  was  reported  complete  at  the  end 
of  the  fiscal  year  1896,  and  during  the  next  fiscal  year  only  repair  work 
and  a  small  amount  of  dredging  was  carried  on  in  accordance  with  it. 

There  was  subntitted  on  December  7, 1894,  a  modified  plan  of  improve- 
ment, providing  for  a  detached  extension  of  the  Oyster  Bed  training- 
wall  for  the  purpose  of  sheltering  the  anchorage  in  Tybee  Eoads,  as  weU 
as  for  protecting  the  ship  channel  over  the  outer  part  of  Tybee  Knoll, 
against  the  destructive  action  of  heavy  storms.  This  project,  which  was 
printed  as  part  of  Appendix  M  1,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1895,  was  authorized  by  law  of  June  3, 1896,  and  is  now  in 
force. 

SUMMAEY  OP  OPERATIONS  PBIOB  TO  JULY  1,  1898. 

A  detailed  summary  of  the  jetty  work  done  prior  to  June  30, 1890,  is 
given  in  my  predecessor's  report  for  1891  (Report  of  the  Chief  of  Engi- 
neers for  1891,  p.  1492  and  following).  A  summary  of  obstructions 
removed  and  of  dredging  done  during  the  same  period  will  be  found  iu 
his  report  for  1896  (Report  of  the  Chief  of  Engineers  for  1896,  p.  1213). 

A  summary  of  the  jetty  work  and  the  dredging  done  under  the  new 
project  from  July  1, 1890,  to  June  30, 1896,- will  be  found  in  my  prede- 
cessor's report  for  1896  (Report  of  the  Chief  of  Engineers  for  1896,  pp. 
1218-1220),  and  in  the  same  officer's  report  for  1897  (Report  of  the 
Chief  of  Engineers  for  1897,  pp.  1495  and  1496). 

Up  to  July  1, 1896,  the  total  expenditure  for  the  work  under  the 
project  of  1890  amounted  to  $3,460,049.99. 

Under  the  continuation  of  this  project,  approved  by  act  of  Congress 
June  3, 1896,  there  had  been  expended  up  to  June  30, 1898,  $367,664.58, 
making  a  total  expenditure  under  the  project  of  1890  and  its  continua- 
tion of  $3,827,714.57.  There  had  been  previously  expended  $1,401,097.91, 
making  a  total  expenditure  on  this  work  from  1873  to  June  30, 1898,  of 
$5,328,812.48. 

CONDITION  OF  WOEK  JUNE  30,  1898. 

"So  dredging  was  done  in  Savannah  Harbor  between  July,  1896,  and 
January  11, 1897. 

On  the  above  date  the  least  practicable  channel  depths,  at  mean  low 
water^  was  as  follows:  In  the  upper  half  of  Marsh  Island  Channel,  12 
feet;  in  the  lower  half  of  that  channel,  18  feet;  Garden  Bank,  18 J  feet; 
Wrecks  Channel,  19  feet;  Obstructions  Channel,  19  feet;  Upper  Flats, 
18^  feet;  Long  Island  Crossing,  17^  feet. 

The  training  walls  had  not  apparently  deteriorated  since  the  time  of 
their  reported  completion. 
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OPEBATIONS  bUEINO  THE  FISCAL  YEAB  ENDING  JUNE  30,  1899. 

The  Atlantic  Contracting  Company  has  done  no  work  dnring  the 
fiscal  year  under  their  contract  of  October  8, 1896,  for  jetty  work. 

Dredging,  under  contract  of  October  6,  1896,  with  Bittenhonse  E. 
Moore,  was  continued  through  the  fiscal  year.  The  following  quan- 
tities of  material  were  remov^: 

Cablo  yards. 

Marsh  Island  Channel 174,581.8 

City  Front 28,812.1 

Lower  Flats 20,775.2 

Long  Island  Crossing 66,767.7 

Upper  Flats 13,377.0 

Wrecks  Channel 54,507.4 

Obstmctions  Channel 68,928.2 

Total 427,749.4 

The  material  at  Marsh  Island  Channel  was  pumped  ashore  behind 
the  Marsh  Island  traluiiig  wall. 
Day  marks  and  observation  stations  were  repaired  and  rebuilt. 

CONDITION  OP  WOEK  JUNE  30,  1899. 

The  improvement  of  this  harbor  consists  of  training  walls,  built 
mostly  of  bundles  of  brush,  with  a  light  load  of  porous  limestone. 
Their  position  is  shown  on  map  published  oppositei  page  1,244  of  the 
Keport  of  the  Chief  of  Engineers  for  1896.  In  the  upper  portion  of 
the  harbor  the  training  walls  are  of  small  width  and  are  held  in  sha])e 
by  parallel  rows  of  piling.  At  the  lower  end  of  the  harbor  the  walls 
are  much,  wider  and  the  brush  is  made  into  mattresses,  the  foundation 
being  about  100  feet  wide.  During  and  after  construction  these  mat- 
tresses settled  materially  and  the  walls  were  built  up  to  mean  low  water 
by  a  narrow  ridge  of  limestone.  A  recent  examination  shows  that  the 
removal  during  the  year  of  427,000  cubic  yards  of  material  did  not 
restore  the  channel  to  its  reported  depth  in  July,  1896.  At  the  close  of 
the  present  fiscal  year  the  shoalest  place  in  the  lower  harbor  was  at  Long 
Island  Crossing,  where  there  was  only  17J  feet  at  mean  low  water. 
Opposite  the  ocean  steamship  wharves  there  is  a  shoal  with  15  feet  only, 
and  just  below  the  city  exchange  a  shoal  with  16  feet  at  mean  low  water. 
During  the  year  many  vessels  have  been  aground  in  the  harbor.  The 
United  States  transport  Cheater ^  drawing  24  to  25  feet,  was  aground 
several  times.  On  two  occasions  she  had  to  be  dredged  out.  The 
steamer  TeviotdaU^  drawing  24  feet  6  inches,  went  aground  in  the 
channel  and  was  strained  and  badly  damaged. 

The  training  walls  are  about  600  feet  apart  at  the  upper  end,  above 
the  city,  gradually  widening  to  2,400  feet  opposite  Tybee  Island.  They 
are  built,  theoretically,  to  mean  low  water  aod  were  expected  to  assist 
in  the  formation  of  the  channel  by  increased  scour  and  to  maintain 
such  channel  when  once  formed.  They  apparently  were  not  successful 
in  the  first,  since,  in  the  formation  of  the  navigable  channel,  under  the 
project  of  1890,  6,036,699.16  cubic  yards  of  material  were  excavated  by 
dredging,  enough  apparently  to  cause  the  resulting  channel  entirely 
without  any  assistance  irom  the  training  walls.  The  amount  of  mate- 
rii^  excavated  since  the  completion  of  the  channel  to  maintain  it,  to- 
gether with  the  amount  now  in  the  channel,  as  shown  by  a  recent 
examination,  indicates  that  the  channel  is  filling  in  at  the  rate  of  about 
365,000  cubic  yards  per  year,  which  at  present  prices  will  require  about 
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$47,000  per  year  for  its  removal.  From  the  quantity  of  this  deposit 
and  the  localities  in  which  it  occurs  it  would  appear  that  the  bulk  of 
the  material  brought  down  by  the  Savannah  Biver  is  deposited  between 
the  training  walls,  where  it  will  have  to  be  ultimately  dredged  out,  and 
that  the  training  walls  are  theretoi  o  of  comparatively  little  assistance 
in  maintaining  the  channel.  They  possibly  cause  a  more  uniform  dis- 
tribution of  the  material,  so  that  dredging  is  saved  by  the  amount  of 
permissible  fill  in  places  that  were  previously  of  unnecessary  depth. 
The  above  examination,  however,  indicates  that  while  the  deep  holes 
have  moved  downstream  they  have  not  filled  up  to  any  great  extent 
and  that  shoaling  is  taking  place  at  every  point  where  shoals  obstructed 
navigation  at  the  beginning  of  the  improvement.  The  greatest  shoal- 
ing is  at  the  lower  end  of  Long  Island  Crossing,  about  where  the  mad 
brought  down  in  suspension  meets  sufficient  salt  water  to  precipitate  it. 
Theoretically  the  training  walls  appear  to  be  correctly  located  and 
should  maintain  the  channel.  Their  failure  to  do  so  is  probably  due  to 
their  lack  of  height.  In  many  places  they  are  not  effective  up  as  high 
as  low-wat^  mark,  their  crests  being  mostly  about  6  inches  below  low 
water,  quite  extensive  stretches  being  from  1^  to  2^  feet  below  low 
water.  To  raise  them  would  cost  a  large  amount;  out,  on  the  other 
hand,  if  present  indications  continue,  the  necessary  annual  dredging 
to  maintain  the  channel  will  also  constitute  a  heavy  expense.  Possibly 
the  rate  of  fill  may  decrease.  A  careful  survey  about  a  year  from  now, 
to  compare  witti  the  survey  of  1896,  should  give  reliable  information  on 
this  point. 

OOIOPSROB  AND  NAVIGATION. 

Full  discussions  of  the  commerce  of  Savannah  were  given  in  the 
Eeports  of  the  Chief  of  Engineers  for  1890,  pages  1252  and  1253,  and 
for  1897,  page  1497. 

The  regular  lines  of  steamships  established  between  this  port  and 
New  York,  Boston,  and  Baltimore  comprise  a  total  of  14  steamers,  of 
which  8  run  to  the  first-named  two  ports  and  6  to  the  last-named  one. 
During  the  last  calendar  year  they  made  376  voyages  and  carried 
520,873  tons  of  freight. 

On  the  inland  waters  there  are  a  number  of  small  steamers  pljring 
between  Savannah  and  adjacent  ports,  making  annually  from  500  to 
600  trips  and  carrying  about  67,000  tons  of  freight,  valued  at  about 
$4,000,000. 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  of 
which  the  present  annual  shipments  may  be  given  in  round  numbers 
as  follows:  Of  cotton,  1,190,065  bales;  of  lumber,  140,761,882  feet,  and 
of  naval  stores,  342,643  barrels  of  turpentine  and  1,151,229  barrels  of 
rosin. 

Besides  this,  about  35,000  troops  were  handled  through  the  port  dur- 
ing the  war  with  Spain,  and  transports,  making  something  over  65 
round  trips,  entered  and  left  the  harbor,  carrying /a  great  amount  of 
quartermaster  supplies  and  munitions  of  war. 

The  total  tonnage  of  the  port,  inward  and  outward  bound,  during 
1898,  was  1,500,000  tons. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Savannah,  6a.  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  1898,  $36,907.33.  The  nearest 
light-houses  are  those  upon  the  river,  and  Forts  Oglethorpe,  Pulaski,  and  Screven 
are  the  nea^st  forts. 

The  total  expenditures  under  the  present  project  up  to  June,  1899, 
amounted  to  $440,435.67. 
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Money  statement. 

July  1, 1898,  balance  nnexpended $481,820.48 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1899 200,000.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899  ..    50, 000. 00 
Amount  deposited 299.66 

732, 120. 14 
June  80, 1899,  amount  expended  during  fiscal  year 72,771.09 

July  ly  1899,  balance  unexpended 659,349.05 

July  1,  1899,  outstanding  liabilities $86,721.78 

July  1, 1899,  amount  covered  by  uncompleted  contracts 469, 169.52 

555, 891. 30 

July  1, 1899,  balance  available 1 103,457.75 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 50,000.00 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

AMOUNT  AND  DATE  OP  ALL  APPROPRIATIONS. 

From  1826  up  to  the  date  of  the  22-foot  plan  of  improvement  appro- 
priations amounting  to  $667,096.64  were  made  for  the  ImprovemeDt  of 
the  harbor  and  for  the  removal  of  wrecks,  as  follows: 


By  act  of  Congress  of— 

March  18,  1826 $50,000.00 

March  3,  1829 24,490.00 

Julys,  1832 25,000.00 

March2, 1833 43.06 

March  2, 1833 8,430.62 

June28,  1834 30,000.00 

March  3, 1835 20,000.00 

July  7, 1838 15,000.00 


By  act  of  Congress  of— 

August  30,  1852 $40,000.00 

March  3,  1855 161,000.00 

June  10,1872 50,000.00 

March  3, 1873 50,000.00 

February  27, 1874 193,132,96 

Total 667,096.64 


Under  the  22-foot  plan  of  improvement  the  following  appropriations 
were  made: 


By  act  of  Congress  of— 

August  5, 1886 $150,000.00 

August  11, 1888 180,000.00 


nnexx>ended  balance  of  last 
appropriation  carried  to 
new  project 


1,212,000.00 


4,035.05 


By  act  of  Congress  of— 

June  23, 1874 $50,000.00 

March  3, 1875 70,000.00 

August  14, 1876 62, 000. 00 

June  18, 1878 70,000.00 

March  1,1879 100,000.00 

June  14, 1880 65,000.00 

March  3, 1881 65,000.00 

August  2, 1882 200,000.00 

Julys,  1884 200,000.00               Total 1,207,964.95 

TJnder  the  26-foot  plan  of  improvement  the  following  appropriations 
have  been  made: 

By  act  of  Congress  of— 

August  11, 1888  (unexpended  balance) $4,035.05 

September  19, 1890 350,000.00 

July  13,1892 318,750.00 

March  3, 1893 1,000,000.00 

August  18, 1894 975,000.00 

March  2, 1895 856,250.00 

3,504,035.05 


500.00 


Amount  deposited  by  clerk  of  United  States  circuit  court  for  the  south- 
etn  district  of  Georgia,  March  20, 1895 

3,504,5a5.05 
Unexpended  balance  of  last  appropriation  carried  to  modified  project .        44, 485. 06 

Total 3,460,ai9.99 
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Since  the  existing  project  for  improving  Savannah  Harbor  was 
adopted  the  following  appropriations  have  been  made: 

By  act  of  Congress  of— 

March  2, 1895  (unexpended  balance) $44,485.06 

June  3, 1896 5,000.00 

June  4, 1897 350,000.00 

July  1,1898 450,000.00 

March  3, 1899 $200,000.00 

50,000.00 
250,000.00 


Amounts  deposited  to  the  credit  of  the  appropriation. 


1,099,485.06 
299.66 


Total 1,099,784.72 


Grand  total  of  appropriations 6,434,896.30 

Ahatraot  of  hid9  opened  at  Savannah,  Oa,,  September  8,  1896,  by  Capt,  O.  M,  Carter, 
Corpe  of  Engineers,  for  improving  harbor  at  Savannah,  Go. 


No. 

Name  and  address  of  bidder 

Mattresses 
(200,000  sq.  yds.). 

First-class  stone 
(25,000  tons). 

Seoond-daaa 

stone 
(35,000  tons). 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

2 

6 

7 

P.  Sanford  Ross.  Jersev  City,  N.  J 

The  Atlantic  Contracting  Co.,  John  P. 

John  L  Grim  Philadelnhia.  Pa 

$0.80 

.05 
.98 

$180,000 

100,000 
196,000 

$4.80 

8.90 
4.00 

$120,000 

97,600 
100,000 

$4.80 

8.90 
4.00 

$120,001 

97. 5W 
100.  OOd 

No. 

Name  and  address  of  bidder. 

Third-class 
stone  (50,000 
onbio  yards). 

Fourth-class 
stone  (100,000 
cubic  yards). 

Totol  for 
jettv 
work. 

Dredging 

1,260.000  c^io 

yarda. 

Price. 

Amount 

Price. 

Amount. 

Price. 

Amount. 

Virginia  Dredging  Co.,  J.  Clem- 
ents   Shafer,    secreury    and 
treaAurer.  Richmond.  Va.  b 

.20i 
.22 

$311,500 
223, 73« 

250.^ 

275,000 

P.  Sanford  Ross.  Jersey  City,  N.J . 
Savannah  Dredging  Co.,  Jacob 

Paulsen,  president.  Savannah. 

Ga 

13.55 

$177,500 

$2.60 

$260,000 

$857,600 

American  Dredging  Co.,  8.  Y. 
Schermerhom,    president. 

PhllnHAlnhiA.  Pa.  e 

The  Atlantic  Contracting  Co., 
John   F.   Gaynor,   president. 
New  York.  KY.c 

Ritteuhouse  R.  Moore.  Mobile, 
Al«.  a         

8.50 

175.000 

2.75 

275,000 

835.000 

.la 

162,500 

John  L.  Grim.  Philadelphia.  Pa  . . 

3.3U 

105,000 

2.90 

290.000 

851.000 

_ 

a  It  is  recommended  that  the  bid  of  the  Atlantic  Contracting  Company,  of  New  York.  John  F.  Gay- 
nor, president,  for  Jetty  work  (the  first  five  items),  and  of  Rittenhouse  R.  Moore,  of  Mobile,  Ala.,  for 
dredging  (item  6),  be  accepted,  they  being  the  lowest  responsible  bidders  for  the  best  and  most  suit- 
able materials  and  service. 

b  Bond  of  $50,000  submitted  instead  of  $250,000,  as  required. 

0  Evidence  of  authority  to  bid  not  filed. 

Bbmabkb.— Amount  for  which  the  Secretary  of  War  is  authorised  to  enter  into  contracts,  $l,005,00a 
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List  ofoantraots  in  farce. 


JSamiB  and  address  of  oon- 
tractor. 

Character  of 
work. 

Date  of 
approvaL 

Work  began. 

Expires. 

bUe,Ala. 
The    Atlantic    ContiactlDg 
Co..  J  ohn  r.  Gaynor j)Pe8i- 
dent,  New  York,  N.Y. 

Dredging... 
Jetty 

Oct  28, 1806 
Oct  27. 1896 

Jan.  12, 1897 
Dec.  8,1896 

On  or  before  the  expira- 
tion of  one  year  after  the 
total    sum    of    money    for 
which  the  Secretary  of  War 
is  aathorized  to  enter  into 
contract  under  these  speci- 
fications shall  have  been  ap- 
propriated. 

COMMBRCIAL  STATISTICS. 


Cotton  statistics  of  the  port  of  Sayansahy  Ga.,  for  the  commercial  year  ending 
Angnst  31;  1S9S,  are  as  follows : 

EeceipUfrom  all  touroee. 


Grade. 

Qnantity. 

Weight. 

Value, 

Tplavd T 

Bales, 
1,182,818 
60,280 

Pounds. 
564.041,410 
23, 080, 106 

$33,157,682 
8, 505, 171 

Total      ..T       ............. r r...r... r                -, 

1,102,057 

587.121.616 

36,662,753 

Exports  from  Savannah. 


Destination. 


Upland. 


Sea- 
island. 


Coastwise 

Great  Britain 

France 

Other  continental  ports 

Mill  consumption  and  burned. . 
Seshipped  to  interior 


Total. 


Bales. 

411, 001 
61, 535 
81,118 

625,854 


616 


1, 181. 014 


Balee. 

44,128 

12,205 

1.420 

1.805 

55 


60,622 


Total  exports. 


Grade. 


XJplan«l.... 

8ea-island. 

Totel 


Foreign  ex- 
ports. 


Bales. 

718,507 
15, 439 


733,946 


Coastwise 
exports. 


Bales. 
411, 001 
44.128 


456,110 


Total. 


Bales. 
1,180,408 
60,567 


1, 100, 065 


Steamship  lines. 


Line. 

Steamers. 

Voyages. 

Freight. 

Ocean  Steamship  Co. : 

Savannah  to  New  York  ...-*«...*,.,•*«* t--t.. --*.... **..,..... 

6 
2 

6 

210 
56 

110 

Tone. 
267.006 
67, 676 

106,201 

Savannah  to  Bostx^w  -  -Tx--,.,-,-,..r. .....».., 

Merchants  and  Miners  Transportation  Co. : 

fiavAniiAh  tn Baltimore..... 

Total 

14 

876 

620.878 
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Cotton  receipts  at  Savannah  from  1872  to  1S98, 


SeasoD  August  81  to  September  L 

Qnuitity. 

Season  August  31  to  September  1. 

Quantity. 

1872-73 

Salsg. 
612,794 
630,372 
614,478 
523,244 
477,436 
697,449 
698,764 
741,018 
889,383 
737.056 
817,760 
655, 749 
728.087 

1885-86 

BoUm. 

803,359 
804,412 

1873-74 

1886-87 

1874-76 

1887-88 

892,318 

1875-76 

1888-80 

828,16^ 

1876-77 

1889-90 

966.517 

1877-78 

1800-01 

1. 139. 560 

1878-70 

1891-02 

1,027,816 
793,808 
971,40s 

1879-80 

1802-03 

1880-81 

1803-94 

1881-82 

1894-95 

946,273 

1882-83 

1895-96 

7S4,fi83 

1883-84 

1896-07          X  ...4^xx...» XX-.,  XX 

846.591 
1,192,057 

1884-85 

1897-86 *. 

Heceipts  of  naval  %iore»  at  the  port  of  Savannah  from  April  1, 188S, 


Season. 

Spirito 
turpentine. 

Roein. 

1883-84 

Coikt, 
133.189 
117,291 
107,869 
147,852 
169,961 
158,208 
183,658 
106,166 
234,086 
277.617 
261.080 
268,250 
803,867 
820,445 
813, 797 
320.466 

Barrdi. 

564,026 

1884-85 

478,834 

1885-86 

450,106 

1886-87 

582,539 

1887-88 

643,532 

1888-89 

684,428 

1889-90 

683,077 

1890-91 •.... 

758.443 
873.678 

1891-92 

1802-93 

1.032,198 

057  oao 

1803-94 

1894-95 ; 

903,164 

1895-96 

1.148.026 
1.S11.0M 
1,127,120 
1.123,042 

1896-97 

1897-98 

i8oa-eo 

Arrival  and  clearance  of  vessels  and  commerce  at  Savannah,  Ga,,from  January  1, 187Sf 

to  December  31, 1898. 

AKRIVED. 


Foreign  ports. 

Coastwise. 

Total. 

Great- 

Year. 

American  vessels. 

Foreign  vessels. 

est 
draft. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1878.. 

463 

881.696 

11,984 

34 

16.140 

883 

218 

110,816 

2,009 

710 

617,001 

16.816 

Feet. 

17.50 

1874.. 

418 

864,700 

10,048 

66 

41.030 

487 

284 

182,517 

4.232 

768 

578,247 

15.127 

17.50 

1876.. 

870 

310.887 

10.102 

67 

39.832 

781 

222 

146,748 

8.200 

659 

495,923 

14.173 

17,60 

1876.. 

356 

820,015 

10,348 

68 

40.298 

987 

260 

160,640 

8.865 

673 

530,406 

16.200 

17.75 

1877.. 

833 

879,826 

10,867 

64 

40.948 

961 

287 

168,247 

8.050 

674 

580.021 

16.768 

18.25 

1878.. 

322 

886,532 

10,688 

61 

45.208 

576 

826 

235,787 

6.814 

709 

666,627 

18.078 

laso 

1870.. 

819 

414.794 

8,236 

80 

21,094 

1.576 

279 

108,040 

8.060 

628 

634.828 

12.634 

17.75 

1880.. 

388 

446,881 

9,996 

14 

7.724 

489 

244 

172,224 

8.588 

596 

626,820 

18,609 

18,83 

1881.. 

882 

608,422 

11.069 

21 

10,729 

170 

254 

161,463 

8.474 

658 

670, 614 

14,780 

10.00 

1882.. 

391 

5M.488 

12,606 

11 

4,866 

287 

204 

115,061 

2,718 

606 

666,374 

16,429 

10. 00 

1888.. 

880 

468,226 

10,659 

10 

4,115 

106 

160 

87,020 

1.065 

650 

650.366 

12,714 

18.25 

1884.. 

888 

482,917 

13, 735 

14 

6.632 

90 

287 

174,676 

8,084 

689 

663.225 

17.835 

10. 00 

1885.. 

896 

498,610 

14.622 

12 

6.058 

116 

251 

163,821 

3.416 

658 

668.989 

18.168 

20.75 

1886.. 

898 

608.073 

14.634 

10 

6.952 

125 

268 

177,220 

8.710 

671 

686,264 

18.488 

20.00 

1887.. 

430 

543,235 

16.127 

8 

2.725 

185 

281 

130.136 

2,800 

669 

676,096 

17.987 

20.40 

1888.. 

411 

639,576 

14,907 

8 

8,560 

60 

229 

146,075 

3,288 

648 

689.211 

18.306 

20.67 

1880.. 

409 

661.468 

15,547 

12 

6,663 

111 

309 

215.866 

4.530 

730 

783.891 

20,281 

20.70 

1800.. 

483 

717.561 

19,178 

9 

2.803 

69 

800 

103,268 

4.058 

792 

913.217 

23,806 

20.00 

1801.. 

484 

719. 828 

19.014 

18 

4.778 

123 

325 

238,123 

4.700 

822 

962.229 

20.927 

20.00 

1802.. 

449 

602.726 

18,345 

6 

8,000 

61 

858 

250,482 

6,228 

818 

955,208 

23.624 

SO.  00 

1803.. 

446 

667,848 

16,970 

7 

2,761 

59 

880 

255,632 

4.706 

776 

923.480 

21,946 

82.12 

1804.. 

446 

691.608 

17,354 

6 

8,877 

58 

258 

222,888 

4.152 

709 

917.868 

21.564 

1805.. 

467 

782.707 

18,046 

6 

8.680 

46 

235 

204,177 

8.508 

707 

940,504 

21.689 

20.07 

1806.. 

421 

697.677 

17,502 

7 

4.884 

58 

260 

253.754 

4.850 

697 

966,216 

21, 919 

22.60 

1807.. 

442 

734.716 

18,655 

8 

4.236 

153 

207 

816,120 

6.242 

747 

1,054,072 

24,050 

23.50 

1808.. 

428 

700,681 

17.666 

8 

4,820 

143 

807 

816.411 

6,229 

788 

1.021.912 

28,037 

24.00 
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Arrival  and  clearance  ofve$9els  and  commerce  at  Savannah,  Ga.,  etc. — Continued. 

CLBABED. 


Foreign  ports. 

Coastwise. 

TotaL 

Great- 

_   _ . 

Year. 

American  vessels. 

Foreign  vessels. 

est 
draft. 

No. 

Tons. 

Crew. 

No. 

Tout. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1873.. 

466 

398,050 

13,749 

65 

30.102 

669 

224 

129,164 

8,194 

755 

557, 316 

17,632 

Feet. 
17.60 

1874.. 

480 

407.295 

12,748 

71 

40,897 

822 

220 

145.038 

3,437 

780 

692, 730 

17,007 

17.50 

1876.. 

819 

234,831 

9,876 

72 

39,311 

804 

195 

128,086 

2,924 

586 

452,  228 

13,404 

17.50 

1876.. 

410 

861.999 

11,222 

80 

49,483 

1.168 

185 

119,609 

2,827 

675 

531,781 

15,212 

17.75 

1877.. 

400 

439,370 

12,081 

65 

44,8^ 

1.066 

161 

103,342 

2,489 

626 

587,541 

15, 736 

18.25 

1878.. 

878 

418,958 

10,475 

64 

40,128 

1.255 

260 

183,757 

5.375 

702 

642, 843 

17,105 

18.50 

18T&.. 

365 

442,734 

8,834 

36 

24,891 

497 

223 

156, 470 

3,129 

624 

624,095 

12,460 

17.75 

1880.. 

810 

434,864 

10,108 

26 

12,536 

271 

242 

168,255 

3,446 

578 

615,655 

13,825 

18.33 

184J1.. 

869 

608,422 

11.458 

22 

13,052 

263 

261 

180,579 

8,745 

662 

702,053 

15,456 

19.00 

1882.. 

850 

506,213 

11.917 

23 

9,155 

205 

209 

135, 375 

8,023 

582 

650,743 

16, 145 

19.00 

1883.. 

865 

415, 720 

9,780 

10 

4.115 

90 

165 

87,400 

2,015 

530 

507.236 

11,886 

18.35 

1884.. 

860 

452,802 

18,363 

15 

6,634 

181 

285 

194,075 

4,315 

663 

652,411 

17,809 

19.00 

1886.. 

414 

502,773 

14,672 

20 

8,722 

148 

228 

154,858 

3,344 

662 

666,353 

18.164 

20.17 

1880.. 

378 

473, 134 

13,012 

939 

24 

262 

194, 793 

8,970 

643 

668,867 

17,906 

20.00 

1887.. 

380 

480,030 

14,167 

678 

29 

269 

202,656 

4,186 

663 

083,364 

18.382 

20.00 

1888.. 

382 

507,075 

14,231 

2,583 

63 

233 

167,836 

3,557 

623 

677,494 

17,851 

....... 

1889.. 

305 

540,293 

15,505 

1,323 

61 

307 

226.181 

4,601 

711 

767,747 

20,157 

1800.. 

452 

663,227 

18,815 

14 

4,087 

161 

323 

248,013 

5,078 

789 

913,327 

24,054 

20.75 

1891.. 

445 

676,900 

18,200 

9.909 

208 

339 

271,067 

5,429 

788 

957, 876 

28,837 

20.75 

1892.. 

453 

685,620 

18,235 

1,766 

48 

353 

263,166 

5,151 

813 

960,252 

23,484 

21.60 

1893.. 

411 

622,381 

16,190 

4,059 

75 

338 

282,680 

5.524 

749 

905,061 

21,714 

21.75 

18M.. 

403 

636,202 

16, 425 

1,565 

32 

311 

289,882 

6,1,55 

718 

927,6:19 

21,612 

22.50 

1895.. 

412 

643,303 

16.642 

718 

21 

297 

303,534 

5,220 

711 

947,555 

21,883 

23.02 

1886.. 

366 

623,966 

16,293 

2,763 

57 

311 

315, 615 

5,310 

683 

942,344 

21.660 

23.60 

1897.. 

386 

668.946 

17,680 

2,534 

55 

338 

373,714 

6,137 

730 

1,046,194 

23,872 

24.00 

1898.. 

387 

648,865 

16.902 

8.552 

60 

326 

853.326 

5.731 

720 

1,005,243 

22.693 

25.00 

COMMBBCE. 


Yew. 

Value 

Value 

Duties 

Year. 

Value 

Value 

Duties 

of  exports. 

of  imports. 

collected. 

of  exports. 

of  imports. 

collected. 

1877 

$32,103,853 

$36,807,008 

$34,959.93 

1888 

$66,435,601 

$53,412,920 

$98,213.75 

1878 

40.028.988 

42.948,465 

23,364.35 

1889. 

62,892.429 

56,062,710 

68,815.64 

1879 

40.901,421 

43,064,472 

27,778.73 

1890 

84, 584, 326 

68,229.825 

67, 542. 57 

1880 

47,836,411 

45,522,480 

78,458.41 

1891 

83, 367, 157 

67, 248, 000 

66,714.50 

1881 

68,985,901 

48,716,900 

866,550.22 

1892 

67,211,176 

64,119,194 

47,687.00 

1882 

52,004,248 

45, 952, 106 

61,148.70 

1893a 

23,535,503 

460,378 

66,664.90 

1883 

63,915,934 

47,699,796 

65,245.84 

1894a 

21,374,616 

872,525 

47, 616. 67 

1884 

46.425,513 

49, 112, 316 

49,147.28 

1895a 

21,690,283 

273, 3116 

68,682.49 

1885 

48,813.216 

49,813,216 

45, 161. 40 

1896a 

22, 689, 611 

848,237 

86, 149. 81 

1886 

61.033,190 

51, 118. 524 

85,455.63 

1897a 

28,987,655 

879,089 

46,697.24 

1887 

64.774,082 

62.069.288 

48,837.12 

1898a 

26,842,881 

362,825 

80.907.33 

a  Foreign  only. 


John  H.  Dbveauz, 
Collector  of  Cuatome, 


MAPS  ACCOMPANYING  THIS  REPORT. 

1.  Map  showing  Savannah.  Ga.^  district. 

2.  Map  showing  inside  ronte  from  Savannah,  Ga.,  to  Beaufort,  8.  0. 


O  2. 

IMPROVEMENT  OF  SAVANNAH  RIVER,  GEORGIA. 

Appropriations  nnder  this  title  have  been  for  that  portion  of  the 
river  between  Augasta,  6a.,  and  Savannah,  6a. 

A  detailed  description  of  the  river  is  found  in  Honse  Bx.  Doc.  l?o. 
213,  Fifty-first  Congress,  first  session,  and  in  Appendix  O  2,  Annual  Ee- 
port  of  the  Chief  of  Engineers  lor  1890,  pages  1328  and  1363. 
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For  the  greater  part  of  the  year  the  river  is  navigable  for  Bteam- 
boats  drawing  from  4  to  5  feet  of  water;  but  daring  the  low- water  sea- 
son there  are  various  shoals  in  the  upper  part  of  the  river  with 
low- water  depths  of  less  than  3  feet.  The  chief  obstruction  to  navi- 
gation consists  of  sand  and  gravel  bars,  overhanging  trees,  snags,  and 
sunken  logs. 

PLAN  OP  IMPROVEMENT. 

The  original  plan  for  improving  the  Savannah  Eiver  was  submitted 
in  1880,  and  is  given  in  Appendix  J  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1881. 

The  revised  plan  of  improvement,  as  outlined  in  the  Eex>ort  of  the 
Chief  of  Engineers  for  1890,  page  1328,  provides  for  the  establishment 
of  a  navigable  channel  5  feet  deep  at  ordinary  summer  low  water  be* 
tween  the  cities  of  Augusta  and  Savannah. 

This  is  to  be  accomplished  by  (1)  removing  sand  and  gravel  bars; 
(2)  regulating  portions  of  the  river,  revetting  caving  banks,  and  closing 
incipient  cut-offs;  (3)  removing  snags  and  logs  from  the  channel  and 
overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  as  given  in  the  project  of  1890  is  esti- 
mated, in  round  numbers,  at  $332,000,  provided  funds  are  regularly  and 
adequately  supplied. 

From  $3,000  to  $5,000  will  be  required  for  the  annual  maintenance 
of  the  completed  work. 

SUMMARY  OP  OPEEATIONS  PBIOB  TO  JULY  1,  1898. 

For  a  summary  of  the  work  done  under  the  original  protiect  of 
improvement,  see  page  1620  of  the  Anni^al  Report  of  the  Chief  of 
Engineers  for  1891;  for  a  summary  of  the  work  done  under  the  revised 
plan  of  improvement  from  1891  to  1897,  see  pages  1503  and  1504  of  the 
same  report  for  1897. 

The  total  expenditure  under  the  present  project  up  to  June  30,  1898, 
was  J82,976.23;  expended  under  previous  projects,  $93,480.09;  makinir 
a  total  of  $176,456.32. 

CONDITION  OP  WORK  JUNE  30,  1898. 

The  project  for  this  river  calls  for  a  depth  of  5  feet  at  mean  low 
water.  Considerable  work  has  been  done,  but  almost  no  progress 
made  toward  attaining  the  desired  result.  For  the  first  18  milea  below 
Augusta  there  are  numerous  shoals  having  only  about  3  feet  of  ^w^ater, 
and  the  shoals  near  Brighams  Landing  and  Flowery  Gap,  about  50 
miles  farther  down  the  river,  have  about  the  same  depth.  A  number 
of  spur  dams  have  been  built  near  Augusta,  but  they  have  not  accom- 
plisbed  much,  and  two  of  them  are  in  the  way  of  steamboats  and  will 
have  to  be  removed.  Various  types  of  spur  dams  for  shore  protection 
in  this  vicinity  where  banks  are  caving  have  been  built  without 
results.  Spur  dams  immediately  below  Augusta,  bnilt  under  contract 
with  W.  T.  Gaynor  and  John  F.  Gaynor  in  1889  and  1893,  have  prac- 
tically disappeared.  Those  built  and  rebuilt  in  1893  under  contract 
with  A.  J.  Twiggs  are  still  standing  in  about  the  same  condition  as 
when  built  and  have  caused  some  deepening  of  the  channeL     Shore- 
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protection  spurs  consisting  of  piling  with  brash  wattling,  built  by 
hired  labor  in  1894  to  stop  the  caving  bank  near  Oanoe  Gut  Bar,  have 
proved  totally  ineffective,  and  the  spnrs  themselves  are  wrecks. 

The  channel  at  the  above  date  was  fairly  free  from  snags,  but  such 
condition  is  only  temporary,  as  snags  form  constantly. 

OPSBATION8  DUBING  THE  FI60AL  TEAS  ENDING  JUNE  30,  18d9. 

Snagging  operations  were  commenced  by  the  snag  boat  Toccoa  on 
May  29, 1899,  and  continued  until  June  7, 1899,  when  she  was  burned 
to  the  water's  edge.  The  boat  was  very  old  and  of  little  viJue.  The 
'  snag  boat  8atilla  began  snagging  operations  on  June  10,  1899,  and 
continued  until  the  close  of  the  fiscal  year.  There  were  removed  by 
both  boats  133  snags,  stumps,  and  logs  and  627  overhanging  trees;  also 
108f  cubic  yards  of  rock.  Work  on  a  training  dike  for  the  improve- 
ment of  Brighams  Bar  was  begun  June  21, 1899,  and  continued  until 
the  close  of  the  fiscal  year.  There  were  placed  in  the  dike  260  piling, 
the  work  being  done  by  hired  labor  with  the  use  of  the  steam  pile 
driver  Sapelo. 

CONDITION  OF  WORK  JUNE  30,  1899. 

Kg  increase  was  made  during  the  fiscal  year  in  the  navigable  depth 
at  low  water.    The  numerous  snags  need  removal. 

.    GOMMEBOE  AND  NAVIGATION. 

A  detailed  statement  of  the  sources  of  the  commerce  of  this  river  Is 
given  on  page  1331  of  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1890,  and  on  page  1504  of  the  same  report  for  1897. 

During  the  cidendar  year  1898  there  were  four  steamers  engaged  in 
the  river  trafBc,  which  carried  about  36,875  tons  of  freight,  valued  at 
$2,862,015.  During  the  same  year  it  is  estimated  that  3,000,000  feet, 
E.  M.,  of  timber  was  rafted  down  the  river,  valued  at  about  $210^000. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Savannah,  6a.  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  1898,  $36^907.33.  Forts  Ogle- 
thorpe, Pulaski,  and  Screven  are  the  nearest  forts,  and  the  nearest  light-houses  are 
those  upon  the  river  helow  Savannah. 

The  river  and  harbor  act  of  March  3, 1899,  appropriates-  as  follows: 

Improving  Savannah  River,  between  Savannah  and  Augusta:  Continuing  improve- 
ment^ twenty  thousand  dollars:  Provided,  That  a  contract  or  contracts  may  be 
entered  into  by  the  Secretary  of  War  for  the  materials  and  work  that  may  be 
necessary  to  complete  the  existing  project  of  improvement,  namely,  the  i>rojeot 
pTovided  by  the  survey  of  eighteen  hundred  and  ninety,  and  published  in  the 
Appendix  to  the  Report  of  the  Chief  of  Engineers,  eighteen  hundred  and  ninety, 
pa^es  thirteen  hun^&ed  and  twentv-eight  to  thirteen  hundred  and  sixty-three,  or 
the  required  materials  may  be  pXircnased  and  the  work  done  otherwise  than  by  oon- 
feraet,  to  be  paid  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to 
sseeed  in  the  aggregate  two  hundred  and  fifty  thousand  dollars,  exclusive  of  the 
■jnounts  herein  and  heretofore  appropriated. 

It  is  proposed  to  expend  the  $20,000  thns  made  immediately  avail- 
able in  improving  the  bars  at  Brighams  Landing  and  at  Flowery  Gap. 
Fhis  is  expected  to  make  5  feet  at  mean  low  water  from  Savannah  to 
prit^liin  18  miles  of  Augusta.  It  is  proposed  at  the  same  time  to  carry 
yn  general  snagging  operations.  On  account  of  the  fact  that  snags  are 
BNG  d9 99 
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constantly  forming,  it  is  impracticable  and  inadvisable  to  make  a  con- 
tinuing contract  for  work  involving  snagging.  Also,  the  work  of 
improving  the  channel  of  the  river  for  the  18  miles  below  Augusta  is  a 
work  that  can  not  be  done  most  advantageously  by  being  entirely  pre- 
scribed in  advance.  The  results  accomplished  by  the  tirst  portion  of 
the  work  should  be  promptly  followed  up  by  other  work  designed  to 
hold  and  augment  the  improvement  obtained.  To  this  end  it  is 
desirable  to  have  funds  continuously  available,  so  that  work  required 
can  be  promptly  done  at  the  most  advantageous  time. 

During  the  fiscal  year  of  1901  it  is  proposed  to  carry  a  5-foot  naviga- 
tion as  far  toward  Augusta  as  the  economical  use  of  the  plant  available 
will  permit  and  the  contingencies  of  the  work  justify,  improving  at  the 
same  time  the  worst  shoals  higher  up  to  give  immediate  relief  to  naviga- 
tion. Under  this  plan  it  is  proposed,  during  the  fiscal  year  ending^ 
June  30, 1901,  to  improve  the  river  at  Half  Guinea  Bar,  Twiggs  Bar, 
Canoe  Out,  and  Buggs  Bar  Reach,  the  work  to  be  done  by  hired  labor. 

The  estimated  funds  required  for  each  is  as  follows:  Half  Guinea 
Bar,  $4,500;  Twiggs  Bar,  $8,000;  Canoe  Cut  Bar,  $7,000;  Buggs  Bar 
Reach,  $18,000. 

In  addition  there  should  be  made  available  $20,000  for  the  construc- 
tion of  a  new  snag  boat,  and  $7,500  for  snagging  operations  during  the 
fiscal  year;  making  a  total  of  $65,000  which  can  be  advantageously 
expended  during  the  hscal  year. 

Money  statement. 

July  1, 1898,  balance  unexpended , $7,043.68 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899.. .    20, 000.  00 

27,043.68 
Jane  30, 1899,  amount  expended  during  fisral  year 6, 907. 69 

July  1, 1899,  balance  unexpended 20, 135.  99 

July  1, 1899,  outstanding  liabilities 2,091.98 

July  1,1899,  balance  available 18,044.01 

{Amount  (estimated)  required  for  completion  of  existing  project 250, 000. 00 
Amount  that  can  be  profitably  expended  in  tiKcal  year  ending  J  une  30, 1901 .     65, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

AMOUNT  AND  DATE  OF  ALL  APPROPEIAT I ONS. 

Under  the  original  project  for  improvement  of  the  Savannah  Biver, 
adopted  in  1880,  the  following  appropriations  were  made: 

By  act  of  Congress  of— 

March  3, 1881 $15,000.00 

August  2. 1882 25,000.00 

July  5, 1884 15,000.00 

August  5, 1886 15,000.00 

August  11, 1888 21,000.00 

91, 000. 00 
Unexpended  balance  ttom  last  appropriation,  carried  to  new  project ....  19. 91 

Total 90,980.09 

Received  from  other  appropriations  for  use  of  snag  boat 2, 500. 00 

Aggregate 93,480.09 
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Since  the  existing  project  for  improving  the  Savannah  Eiver  was 
adopted  the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of— 

August  11, 1888  (balance unexpended) $19.91 

September  19, 1890 25,000.00 

July  13,  1892 35,000.00 

August  18.  1894 15,000.00 

June  3, 1896 15,000.00 

March  3, 1899 20,000.00 

Total 110,019.91 


O3. 

IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA. 

The  Savannah  Eiver  is  formed  by  the  junction  of  the  Tugaloo  and 
Eeowee  rivers  and  flows  in  a  southeasterly  direction  to  the  sea.  Above 
the  city  of  Augusta  the  river  is  navigable  only  by  pole  boats. 

A  detailed  description  of  this  river  is  given  in  House  Ex.  Doc.  No. 
213^  Fifty-first  Congress,  first  session. 

ORIGINAL  CONDITION. 

The  Savannah  Biver  above  the  city  of  Augusta  has  a  very  steep 
slope,  and  the  obstacles  to  navigation  are  not  only  very  numerous  and 
extensive  but  at  places  quite  dangerous.  They  consist  of  rock  ledges, 
isolated  bowlders,  and  bars  of  sand  and  gravel,  with  minimum  low- 
water  depths  of  less  than  1  foot. 

PLAN  OP  IMPROVEMENT. 

The  original  plan  of  improvement  is  given  in  Appendix  I  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1879. 

The  revised  plan  of  improvement,  as  outlined  in  the  Report  of  the 
Chief  of  Engineers  for  1890,  page  1366,  provides  for  the  establishment, 
between  Petersburg  and  the  Locks,  of  a  downstream  channel  12  to  15 
feet  in  width  and  navigable  during  ordinary  summer  low  water  (or  from 
nine  to  ten  months  of  every  year)  for  pole  boats  drawing  2  feet,  and  of 
an  upstream  channel  navigable  under  the  same  conditions  for  pole 
boats  drawing  1.3  feet  of  water. 

This  is  to  be  obtained  by  (1)  removing  logs  and  overhanging  trees; 
(2)  excavating  rock,  sand,  or  gravel,  and  with  excavated  materials 
raising  crests  of  ledges;  (3)  constructing  training  walls  to  increase  flow 
of  water  through  sluices.  The  cost  of  improvement  is  estimated  at 
$23,000,  provided  the  money  is  all  made  available  at  once,  or  at  $33,000 
if  supplied  in  smaller  amounts.  • 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1898. 

For  a  special  history  of  work  done  under  the  original  project  see  page 
1032  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1888.  For  a 
summary  of  the  work  done  under  the  revised  project  see  pages  1506 
and  1507  of  the  same  Report  for  1897. 

The  total  expenditures  under  the  present  project,  up  to  June  30, 1898, 
was  $15,770.71.  There  had  been  previously  expended  $39,000;  making 
a  total  of  $54,770.91. 
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OONDITION  OF  WOBK  JUinB  30,  1898. 

The  channel  was  considerably  obstraoted  and  required  cleaning. 

OPERATIONS  DURING  THE  PISOAL  YEAR  ENDING  JUNE  30,  1899. 

No  work  was  done  daring  the  fiscal  year. 

CONDITION  OP  WORK  JUNE  30,  1899. 

The  works  heretofore  constructed  are  in  fair  condition.  Some  of  the 
training  dikes  built  with  the  rock  excavated  from  the  sluices  have  been 
damag^  and  part  of  the  rock  washed  back  into  the  cuts.  The  cuts  in 
many  cases  need  deepening. 

OOMMERCE  AND  NAVIGATION. 

A  detailed  statement  of  the  commerce  tributary  to  this  river  is  gi veo 
in  a  report  on  the  examination  and  survey  of  the  river  printed  as  House 
Ex.  Doc.  Ko.  213,  Fifby-flrst  Congress,  first  session. 

The  freight  carried  on  the  river  consists  of  cotton,  grain,  fertilizers, 
and  general  merchandise.  In  1898  it  amounted  to  about  2,500  tons, 
valued  at  $116,000. 

HISOELLANEOUS. 

The  work  is  located  in  the  oolleotion  district  of  Sayannah,  Qa.  Savannah  is  the 
nearest  port  of  entry.  Amount  of  daties  collected  in  1898,  $36,907.83.  Forts  Ogle- 
thorpe, Palaski,  and  Screven  are  the  nearest  forts^  and  the  nearest  light-houses  are 
those  npon  the  river  below  Savannah. 

Money  statement. 

July  1, 1898,  balance  unexpended $3,229.09 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1899. ..      1, 000. 00 

July  1, 1899,  balance  unexpended 4,229.09 

I  Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiDe  June  30, 1901 .      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

AMOUNT  AND  DATE  OP  ALL  APPBOPBIATIONS. 

Under  the  original  project  of  improvement  of  Savannah  Biver  above 
Augusta,  adopt^  in  1879,  the  following  appropriations  were  made: 

By  act  of  Congress  of— 

June  14, 1880 $16,000 

March  3, 1881 8,000 

August  2,  18^2 15,000 

Total 39,000 

dince  the  existing  project  for  improving  this  portion  of  Savannah 
Biver  was  adopted  the  following  appropriations  have  been  made  for 
this  work : 

By  act  of  Congress  of— 

July  13,  1892 $10,000 

August  18,  1894 6,000 

June  3,  1896 3,000 

March  3,  1899 1,000 

Total..... 20,000 
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O  4.  * 

IMPROVEMENT  OF  DOBOY  BAR,  GEORGIA. 

The  Altamaha  Eiver,  with  its  tributaries,  the  Oconee  and  Ocmalgee, 
drains  a  heavily  timbered  region,  and  large  quantities  of  pine  timber 
have  sought  annually,  for  years  in  the  past,  and  will,  for  some  years  to 
come,  seek  an  outlet  to  the  ocean  at  the  mouth  of  the  river.  The  river 
empties  principally  into  Altamaha  Sound,  which  is  very  shoal.  Branches 
of  the  river,  however,  connect  with  Doboy  and  Sapelo  sounds  to  the 
north  and  St.  Simons  Sound  to  the  south.  Practically  all  of  the  timber 
coming  down  the  river  passes  through  the  town  of  Darien,  on  the  branch 
leading  to  Doboy  and  Sapelo  sounds.  Some  years  ago  this  timber  was 
shipped  from  Doboy  Sound,  the  smaller  vessels  going  to  Darien,  the 
larger  ones  loading  near  Doboy  Island.  The  bar  at  the  entrance  to 
Doboy  Sound  has  shoaled  very  much  in  recent  years,  so  that  the  bulk 
of  the  timber  is  now  shipped  from  Sapelo  Sound,  except  that  which 
goes  to  St.  Simons  Mills,  near  Brunswick.  Sapelo  Sound  constitutes  a 
fine  harbor,  with  an  easy  entrance,  and  vessels  in  large  numbers  now 
load  at  that  point,  the  timber  being  brought  from  Darien  in  rafts  along 
the  line  of  the  inside  route  from  Savannah  to  Fernandina.  The  haul, 
however,  is  rather  a  long  one,  and  owing  to  lack  of  improvement  of  the 
inside  route  it  is  rather  an  inconvenient  one.  The  distance  is  no  greater, 
however,  than  the  distance  from  Darien  to  the  large  mills  on  St.  Simons 
Island  and  near  Brunswick,  which  obtain  all  of  their  timber  from  the 
Altamaha  Elver.  The  deepening  of  Doboy  Bar  will  save  part  of  the 
long  haul  on  the  timber  that  goes  to  Sax>elo,  but  will  have  no  effect  on 
that  which  goes  to  St.  Simons. 

During  the  year  1898  about  95,000,000  feet  of  timber  went  to  Sapelo 
and  about  48,000,000  feet  to  St.  Simons.  The  rosin  and  turpentine  at 
present  produced  on  the  Altamaha  a^  not  shipped  from  Darien,  but 
from  Brunswick  and  Savannah. 

ORIGINAL  CONDITION. 

In  its  present  condition  Doboy  Bar,  shown  on  the  map  herewith,  has 
about  11  feet  at  mean  low  water.  The  rise  of  the  tide  is  about  7  feet. 
In  1868  the  bar  had  about  3  feet  more  water.    In  1886  its  condition  was 

,  about  the' same  as  at  present.  The  appropriation  act  of  August  5, 1886, 
of  $20,000  for  the  improvement  of  the  Altamaha  Elver,  authorized 
910,000  to  be  used  on  Doboy  Bar.    In  accordance  therewith  $5,795.40 

!-  was  expended  in  1888  in  an  attempt  to  deepen  the  channel  by  harrow- 
ing and  excavating  with  a  water  jet.    ISo  increase  in  depth  was  obtained. 

PLAN  OP  nCPROVEMBNT. 

I  The  present  project  calls  for  making  a  channel  300  feet  wide  and  24 
feet  deep  at  mean  high  water  by  dredging.  It  is  given  in  House  Ex. 
Doc.  !No.  13,  Fifty-fifth  Congress,  first  session,  and  was  adopted  by  act 

^of  March  3, 1899,  which  appropriates  $70,000  for  doing  the  work. 

ST7MMABY  OF  OPERATIONS  PBIOB  TO  JULY  1,  1898. 

Outside  of  the  hydraulic  excavation  above  referred  to,  no  work  of 
improvement  has  been  done  on  this  bar. 


Digitized 


byGoogk 


1574      BEPORT  OP  THE  CHIEF   OF  ENGINEERS,  V.  8.  ABMT. 

OPERATIONS  DURING  THE   FISOAL  TEAR  ENDING  JUNE  30,  1899. 

To  determine  the  present  condition  of  the  bar,  an  examination  was 
made  daring  the  month  of  May,  1899.  Preparations  for  dredging  the 
prescribed  channel  by  contract  had  been  made.  The  contract  had  not 
yet  been  let. 

COMMERCE  AND  NAVIGATION. 

The  bnlk  of  the  timber  passing  through  Darien  from  the  Altamaha 
Biver  will  probably  cross  Doboy  Bar  when  the  improvement  is  com- 
plete.  When  the  timber  is  gone,  which  is  a  matter  of  comparatively  a 
few  years,  the  commerce  will  probably  greatly  decrease. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899.. .  $70, 000. 00 
June  30,  1899,  amoant  expended  during  fiscal  yeur 960.79 

July  1, 1899,  balance  unexpended 69,039.21 

MISOBLLANEOUS. 

The  work  is  situated  in  the  collection  district  of  Brunswick,  Ga.  Darien  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  brunswick  in  1898,  $23,080 ; 
at  Darien,  $6,834.15.  Sapelo  Light  is  the  nearest  light-house,  and  Forts  Oglethorpe, 
Pulaski,  and  Screven,  Ga.,  are  the  nearest  forts. 

AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

The  first  appropriation  was  made  by  act  of  Congress  of  August  5, 
1886,  for  improving  the  Altamaha  Eiver,  Georgia,  of  which  $5,795.40 
was  used  on  Doboy  Bar.  Under  the  existing  project  of  improvement 
an  appropriation  of  $70,000  for  this  work  was  made  by  act  of  Congress, 
approved  March  3, 1899. 


OOBfMBRCIAL  STATISTICS. 

For  commercial  statistics  see  report  on  Darien  Harhor,  Georgia. 


05. 

IMPROVEMENT  OF  DARIEN  HARBOR,  GEORGIA. 

About  12  miles  above  the  town  of  Darien  the  Altamaha  River  divides 
into  several  branches.  The  northerly  main  branch  forms  the  Darien 
River.  That  portion  of  Darien  River  between  Darien  and  Doboy 
Sound  is  known  as  Darien  Harbor.  Darien  Harbor  is  shown  on  map 
herewith. 

ORIGINAL  CONDITION. 

Darien  Harbor,  in  its  original  condition,  was  obstructed  at  seven 
points  by  shoals,  on  which  were  found  minimum  mean  low- water  depths 
of  from  6.4  to  10.6  feet.  The  shoals  covered  a  total  distance  of  9.7 
miles.  The  reaches  between  the  shoals  carried  depths  nowhere  less 
than  12  feet  at  mean  low  water.  The  mean  rise  and  fall  of  the  tide  in 
the  harbor  is  about  6.5  feet. 
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PLAN  OP  IMPROVEMENT. 

OperatioDS  for  improving  this  harbor  have  been  carried  on  in  accord- 
ance with  a  project  of  improvement  printed  as  Appendix  N  16,  Annaal 
Report  of  the  Chief  of  Engineers  for  1885.  This  contemplates  the  estab- 
Hshment  of  a  navigable  channel  between  Darien  and  Doboy  with  a 
minimum  mean  low-water  depth  of  12  feet,  to  be  accomplished  by 
dredging  to  a  minimum  depth  of  12.5  feet  and  by  the  constraction  of 
whig  dams  at  five  of  the  shoals  for  maintaining  the  depth  of  the  im- 
proved channel. 

The  estimated  cost  of  the  improvement  was  $170,000. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JULY  1,  1898. 

For  a  summary  of  past  work,  see  pages  1508  and  1509  of  the  Annual 
Beport  of  the  Ohief  of  Engineers  for  1897  and  page  1303  of  the  same 
report  for  1898. 

The  total  expenditure  under  the  project  up  to  June  30,  1898,  was 
$95,000.  There  had  been  expended  under  a  previous  project  for  dredg- 
ing $8,000,  making  a  total  of  $103,000. 

CONDITION  OF  WORK  JUNE  30,  1898. 

On  that  date  no  recent  examination  had  been  made,  but  so  far  as 
kno¥ni  the  channel  had  not  deteriorated. 

OPERATIONS  DURINO  THE  FISCAL  YEAR  ENDING  JUNE  30,  1899. 

No  work  wa^  done  during  the  fiscal  year. 

CONDITION  OF  WORK  JUNE  30,  1899. 

A  recent  examination  of  the  wing  dams  constructed  indicate  that 
they  had  no  particular  efifoct  in  increasing  the  depth.  They  originally 
consisted  of  brush  bundles  held  in  place  by  waling  strips  without  any 
load  of  rock  whatever,  built  between  a  double  row  of  piling.  The  brush 
all  washed  out.  It  was  replaced  with  the  addition  of  an  insignificant 
load  of  rock.  There  is  now  little  left  but  the  piling.  It  is  reported 
that  the  brush  filling  mostly  washed  out  shortly  after  the  dams  were 
refilled.  The  dams  were  nearly  all  built  in  the  year  1893,  under  con- 
tract with  the  Atlantic  Contracting  Company.  They  were  refilled  with 
brush  and  the  balance  built  in  1895  under  contract  with  William  T. 
Chaynor.    The  channel  needs  dredging  in  places. 

COMMERCE  AND  NAVIGATION. 

The  commerce  of  Darien  consists  principally  of  timber.  A  small 
product  of  rice  and  naval  stores  is  shipped  from  that  point.  One 
steamer  per  week  passes  up  and  down  the  Altamaha  Eiver,  but  its 
terminus  is  Brunswick.    A  daily  steamer  runs  to  Brunswick 

In  1898  the  total  annual  trade  amounted  to  about  250,000  tons,  valued 
at  about  $2,500,000,  and  consisted  mostly  of  timber. 

Money  statement 

Amoant  appropriated  by  river  and  harbor  act  approved  March  3,  1899. . .  $10, 000. 00 
July  1,  1899,  balance  onexpended 10,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1901,  for  maintenance  of  improvement 3,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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MISCELLANEOUS. 

The  work  is  situated  in  the  oolleotion  district  of  Bmnswlok,  Qa.  Darien  is  tlift 
nearest  port  of  entry.  The  amount  of  duties  collected  in  1898  in  Brunswiek, 
$23,080;  at  Darien,  $6,864.15.  Sapolo  Light  is  the  nearest  light-house  and  Forte 
Oglethorpe,  Pulaski,  and  Screven  are  the  nearest  forts. 

The  present  appropriation,  made  March  3, 1899,  of  $10,000,  it  is  esti- 
mated, will  complete  the  channel  to  the  depth  given  in  the  project  and 
for  a  width  sufficient  for  navigation.  This  completes  the  project  for 
$105,000,  which  is  $63,000  less  than  the  estimate.  Of  this  $105,00^ 
about  $46,000  has  been  expended  in  wing  dams,  which  have  done  very 
little  to  assist.  The  channel  is  a  dredged  channel.  This  branch  of  the 
river  does  not  carry  much  sediment,  and  while  it  will  probably  shoal 
it  may  be  expected  to  do  so  quite  slowly.  To  provide  against  con- 
tingencies it  would  be  advisable  to  have  an  appropriation  of  $3,000  for 
maintenance  next  year. 

AMOUNT  AND  DATE  OF  ALL  APPBOPBU.TIONS. 

The  first  appropriation  (which  was  expended  in  dredging)  was  made 
by  act  of  Congress  of  June  18,  1878,  $8,000. 

Under  the  existing  project  of  improvement  the  following  appropiift- 
tions  have  been  made  for  this  work: 

By  act  of  Congress  of— 

September  19,  1890. .-•- $25,000 

July  13, 1892 ^25,000 

August  18,  1894 26,000 

Junes,  1896 20,000 

March  3,  1899 , 10^  000 

Total 106,000 

Grand  total 113»000 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Darien,  Qa.ffrom  January  1,  187S,  to  Deoembet 

Sly  1898. 

ARRIVED. 


Ti-ar. 


1875.. 
187«  . . 
1877  . . 
1878.. 
1879  . . 
1880.. 
1881  .. 
1882.. 
1883.. 
1884.. 
1885.. 
1880.. 
1887.. 
1888.. 
1889 . . 
1890.. 
1891.. 
1892.. 
1893  . . 
1894.. 
1895.. 
1896.. 
1897.. 
1898.. 


Coastwise. 


No.     Tods. 


28.053 
23,105 
24,827 
29,264 
23.275 
21,539 
40.619 
48.208 
38. 173 
34,412 
27,763 
44,389 
57,035 
76,645 
60,763 
58.058 
56,818 
69, 627 
58,310 
89, 158 
65.317 
42,024 
45,740 
18,347 


Crow. 


647 

611 

1,257 

641 

487 

489 

840 

999 

815 

714 

691 

852 

1,059 

1,558 

1,841 

1,158 

1,124 

1,369 

1,076 

653 

1,121 

717 

821 


Foreign  ports. 


American  vessels. 
No.  Tons.   Crew. 


674 
1.051 
4,199 

G88 
1,220 

455 


606 
652 


2,349 

402 

4,349 

1,964 

2,377 

353 

1,918 

1,215 

1,228 

342 

2,782 

2,070 


Foreign  Teasels. 


No.     Tons.    Crew, 


47,000 
70,368 
50,913 
60,109 
57, 710 
68.072 
84,457 
51,421 
49,290 
50,178 
42,587 
20,772 
13,023 
13.423 
19,837 
10,860 
17,853 
17,440 
31, 417 
62, 761 
44,218 
53.499 
94.678 
108,599 


1,198 

1,807 

1,231 

1,628 

1,407 

1,608 

1,991 

1,155 

1,135 

1,133 

976 

483 

298 

273 

463 

808 

808 

834 

486 

862 

702 

876 

1,473 

1,417 


Total. 


No.  Tons.  Crew. 


169 
189 
206 
189 
176 
201 
166 
208 
188 
175 
160 
160 
168 
208 
213 
202 
167 
194 
171 
142 
180 
148 
190 
161 


76,663 
93,473 
106,414 
90.424 
82,184 
90,270 
126, 296 
100,082 
87,963 
86,193 
71,002 
66,161 
72,407 
91,470 
93,949 
70,223 
77,048 
87,426 
91,640 
96,124 
110,668 
95,523 
143,200 
129,016 


1,846 
2,508 
2.610 
2,289 
1.919 
2,140 
2,869 
2,168 
1,950 
1,868 
1,673 
1,836 
1,402 
1,840 
1,866 
1,607 
1,478 
1,710 
1,605 
1,628 
1,846 
1,691 
2,848 
1,788 


est 
draft. 


Feet. 

n 


3 

ir 

It 
If 

1? 


13 
If 
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ArrivaU  and  olearance$  of  vetteU  at  Darien,  Oa.,  etc. — Continued. 
GLBARBD. 


Year. 


Coastwise. 


No.    Tons.    Crew. 


Foreig^n  ports. 


Axnerican  vessels. 


No.  Tons.  Crew. 


Foreign  vessels. 


Ko.    Tons.    Crew. 


Total. 


No.    Tons.    Crew. 


Greiii- 

est 
draft. 


1875 
1876 
1877 
1M6 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1883 
1894 
1896 
1896 
1897 
1898 


12,214 
9.300 
13,200 
7,842 
14,063 
17.070 
28, 492 
34,098 
25,019 
20,637 
16,049 
38,295 
55.592 
64,749 
63,347 
58, 810 
53,890 
69,488 
56,297 
33,478 
55,829 
41,900 
23,750 
16,753 


270 

314 

181 

301 

393 

617 

709 

510 

467 

339 

710 

1,016 

1,318 

2,091 

1,174 

1,031 

1,810 

1,115 

583 

970 

705 

503 

318 


4,055 

1,553 

842 

3.000 

2,765 

3,589 

8,120 

1,962 

3,533 

3,977 

3,354 

3,682 

1,144 

538 

4,333 

962 

896 

917 

300 

479 

817 


413 


65,750 
87,489 
92,796 
83.385 
65,488 
84,172 
96,858 
68,525 
66,411 
66,337 
52,742 
24,^76 
8,612 
23,742 
26,488 
15.569 
18,006 
21,602 
40.150 
57,772 
51.599 
59,594 
04,742 
109,743 


1,872 

2,283 

2,154 

1,047 

1.638 

2,016 

2,164 

1,484 

1,840 

1,478 

1,198 

564 

189 

468 

628 

336 

256 

418 

630 

894 

818 

926 

1,500 

l,flpl 


137 
223 
217 
188 
172 
230 
272 
214 
183 
189 
152 
153 
144 
198 
207 
205 
156 
106 
184 
137 
178 
155 
175 
152 


72,028 
08,842 
106.846 
04,286 
82,250 
194,887 
126,066 
99,586 
84,963 
00,051 
72,746 
66,368 
65, 700 
89,029 
94,168 
76,351 
72,792 
91,807 
06,747 
91,689 
108,245 
101.404 
128,492 
126.000 


1.707 
2,666 
2,480 
2,100 
1,806 
2,481 
3,851 
2,189 
1,031 
2,020 
1,500 
1,368 
1,222 
1,786 
2,685 
1,533 
870 
1,7a 
1,751 
1,485 
1,804 
1,631 
2,093 
1.977 


22 
Si 
20 

20 


19 

19 

10 

18| 

19 


19 


17 

17 


Tmber  ahipmenU  from  port  of  Darien,  0 a,,  from  January  1, 1875,  to  December  SI,  1878, 


1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1802 
1898. 
1894. 
1896 
1896 
1897 
1898 


41,447,024 
60,762,000 
64, 378,  COD 
50, 607, 124 
47. 217, 818 
74, 612, 520 
6  S.  420, 876 
36, 630, 370 
42,  385, 000 
50, 656, 000 
40, 101, 000 
19, 960. 000 
12,023,611 
17,075,371 
20,772,266 
10, 962, 017 
13, 785, 333 
12,893,730 
33,300,000 
47, 910, 310 
89,602,963 
43,059.139 
74, 170. 144 
90, 267, 216 


$567,524 
786,099 
776,856 
716, 365 
566,613 
895,350 
785,050 
460,672 
508,620 
607.872 
501,262 
219,500 
138,476 
215,706 
237,652 
140, 746 
274,674 
179, 616 
309,600 
583,671 
426, 451 
461,148 
763,557 
1, 783, 326 


10,002,600 
8,370,000 
11,888,100 
7, 057, 800 
12,646,800 
15,  :t68, 500 
25,642,800 
30,688,200 
22,617,100 
18,573,300 
14,984,100 
24. 465. 000 
50. 349, 600 
65.998.200 
60,667.660 
68,223,683 
45,619,707 
49, 708, 870 
41, 375, 100 
30, 094, 750 
44,660,000 
34, 150. 251 
27, 000, 000 
6. 980, 688 


$181,877 
138,106 
196,153 
116,454 
208,672 
253, 570 
423,106 
606,356 
871,632 
306,459 
247, 938 
661. 440 
912,220 

1,121,060 
760,144 
049,768 
910, 718 

1, 003. 505 
827,602 
571. 789 
803,880 
341,502 
324.000 
575. 057 


24 

$738,901 

00 

878,204 

00 

973,010 

24 

882,819 

18 

776,285 

20 

1, 148, 929 

76 

1,208,166 

79 

946.027 

00 

880,162 

00 

914,881 

00 

749,200 

00 

870,040 

11 

1. 056, 960 

71 

1,837,666 

65 

097.816 

00 

1,090,508 

40 

1.185,392 

09 

1,273,2U 

00 

1, 227, 102 

19 

1,1.15,469 

63 

1,228,881 

90 

802,660 

44 

1.087.597 

04 

2,858,888 

Digitized 


byGoogk 


1578      REPORT  OF  THE   CHIEF   OF   ENGINEERS,  U.  8.  kSLMY. 

Commerce, 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1808 


V»lae  of 
export*. 


$1,621,904 
1,137.490 
1,073,008 

960, 8:t4 
1.038,185 

860,500 
1,037,830 
1.221.000 
2,100,000 

997,816 

140,  746 
1,530,000 
1, 452. 827 
1,406,718 

804.972 
1,228,000 

802,651 
1,087,657 
1,783,326 


Valae  of 
imports. 


$5,600 

3,356 

1,025 

2,334 

11 


2,600 


I 


Total  ool- 

lOOUOBS. 


$11,806.72 

18,080.01 

11,254.19 

11.067.37 

9,688.90 

2,359.01 

1,716.46 

1,060.97 

964.18 

1«784.03 

96d.96 

1.198.28 

1.500.86 

1,930.21 

8,516.7$ 

2,631.2ft 

3,353.96 

6,060.88 

6,8M.U 


John  C.  Lawton, 
Collector  of  Cuetomg, 


O  6. 


IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

The  Altamaha  Biver  is  formed  by  the  janction  of  the  Oconee  and 
Ocmolgee  rivers,  and  flows  in  a  southeasterly  direction  to  the  sea. 

A  detailed  description  of  this  river  is  given  in  Appendix  O,  Annual 
Beport  of  the  Chief  of  Engineers  for  1890,  pages  1327-1386. 

ORIGINAL  CONDITION. 

The  chief  obstruction  to  the  navigation  of  the  Altamaha  Biver  con- 
sists in  rock  ledges,  sand  bars,  overhanging  trees,  snags,  and  sunken 
logs.  The  rock  ledges  were  confined  to  the  upper  portion  of  the  stream, 
w&le  the  other  obstructions  were  found  throughout  its  entire  course. 
The  low- water  depths  at  some  points  did  not  exceed  1  foot. 

PLAN  OF  IMPROVEMENT. 

The  original  plan  for  improving  the  Altamaha  Biver  is  given  in  Appen- 
dix J  of  the  Annual  Beport  of  the  Chief  of  Engineers  tor  1881. 

The  revised  plan  of  improvement,  outlined  in  the  report  of  the  Chief 
of  Engineers  for  1890,  page  1372,  provides  for  the  establishment  of  a 
navigable  steamboat  channel,  3  feet  deep  at  ordinary  summer  low  water, 
between  the  junction  of  the  Oconee  and  Ocmulgee  rivers  and  the  town 
of  Darien. 

This  is  to  be  accomplished  by  (1)  removing  rock  shoals  and  sand  bars; 
(2)  building  deflecting  dikes  and  closing  incipient  cut-offs;  (3)  remov- 
ing snags  and  logs  from  the  channel  and  overhanging  trees  irom  the 
banks  of  the  stream;  (4)  revetting  caving  banks. 

The  cost  of  the  improvement,  as  given  in  the  project  of  1890,  is  esti- 
mated in  round  numbers  at  $129,000,  provided  funds  are  regularly  and 
adequately  supplied. 

From  $3,000  to  $5,000  will  be  required  for  the  annual  maintenance  of 
the  completed  work. 
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SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1898. 

For  a  history  of  work  done  under  the  original  project  see  page  1246 
of  the  AuQual  Report  of  the  Chief  of  Engineers  for  1889.  For  a  sam- 
mary  of  work  done  under  the  revised  project  see  page  1514  of  the  same 
report  for  1897. 

The  total  expenditures  under  the  present  project  up  to  June  30, 
1898,  amounted  to  $44,960.50;  under  previous  project  there  had  been 
expended  $69,776.59;  making  a  total  of  $114,737.09. 

CONDITION  OF  WORK-  JUNE  30,  1898. 

The  training  wall  at  Beards  Bluff  had  deteriorated  to  some  extent. 
The  other  works  were  in  about  the  same  condition  as  at  the  close  of 
the  previous  fiscal  year. 

OPERATIONS  DURINO  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1899. 

Work  of  snagging  on  this  river  was  begun  iN'ovember  21, 1898,  at 
Silver  Bluff  and  continued  until  December  1,  1898,  at  lower  Sisters 
Bluff,  removing  between  those  two  points  143  snags,  4  stumps,  and 
27  overhanging  trees. 

CONDITION  OF  WORK  JUNE  30,  1899. 

The  works  heretofore  put  in  have  apparently  not  deteriorated  during 
the  past  year.  No  examination  has  been  made  of  the  work  at  Goupers 
Bar.  The  prolonged  high  water  of  last  year  has  brought  in  many 
snags  which  will  require  removal. 

COMMERCE  AND  NAVIGATION. 

The  principal  items  of  commerce  of  the  river  are  timber  and  naval 
stores  and  the  merchandise  necessary  to  supply  the  camps  of  the  pro- 
ducers of  those  articles.  During  the  year  1898  it  is  estimated  that 
20,000,000  feet  B.  M.  of  timber  went  down  the  river,  valued  at  $170,000, 
besides  about  11,000  tons  of  general  merchandise,  valued  at  about 
$1,000,000. 

Two  steamers,  running  in  conjunction,  make  one  round  trip  every 
two  weeks  from  Hawkinsville,  on  the  Ocmulgee  Biver,  to  Brunswick. 
Two  steamers  ply  from  Doctortown  over  most  of  the  Altamaha,  and 
their  commerce  is  tributury  to  the  Savannah,  Florida  and  Western 
Kailway  at  Doctortown. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  6a.  Amount  of  duties 
collected  in  1898,  $23,080.  Sapelo  Light  is  the  nearest  light-house,  and  Forts  Ogle- 
thorpe,  Pulaskiy  and  Screven  are  the  nearest  forts. 

It  is  proposed  to  expend  any  funds  that  may  become  available  during 
the  coming  dscal  year  in  the  removal  of  obstructions  and  the  improve- 
ment of  the  shoal  places  in  the  river  according  to  the  project  of  1890. 

The  sum  of  $10,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  No  permanent  improvement  can  be  effected, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every  freshet 
stage.     They  should,  however,  diminish  in  number  from  year  to  year. 

A  large  appropriation  was  made  March  3, 1899,  for  the  improvement 
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of  the  Ocmnlgee  Biver.    This  will  be  of  local  benefit  only  anless  the 
Altamaha  is  improved  to  an  equal  degree. 

Money  $tatefneni. 

July  1, 1898,  balance  unexpended 15,262.91 

Amoont  appropriated  by  nver  and  harbor  act  approved  March  S,  1899. ..      6, 000. 00 

11,262.91 
Jane  30, 1899, amount  expended  daring  fiscal  year 3;757.15 

July  1)  1899, balance  nnexpended 7,505.76 

Amoant  ^estimated)  required  for  completion  of  existing  project 101, 000. 00 

Amonnt  tnat  can  be  profitably  expended  in  fiscal  year  ending  J ane  30, 1901 .     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

AMOUNT  AND  DATE  OP  AIX  APPBOPBIATIONS. 

Under  the  original  project  of  improvement  of  the  Altamaha  Eiver, 
adopted  in  1880,  the  following  appropriations  were  made: 

By  act  of  Congress  of— 

March  3,1881 .^ 15,000.00 

August  2,  1882 15,000.00 

July  5,  1884 20,000.00 

Augusts,  1886 20,000.00 

August  11,  1888 10,000.00 

70,000.00 
Unexpended  balance  of  last  appropriation  carried  to  new  projecft 223. 41 


Total 69,776.59 

Since  the  existing  project  for  improving  Altamaha  Biver  was  adopted 
in  1890  the  following  appropriations  have  been  made  for  this  work : 

By  act  of  Congress  of— 

August  11,  1888  (unexpended  balance) $223. 41 

September  19, 1890 16,000.00 

July  13,  1892 15,000.00 

August  18,  1894 10,000.00 

June  3,  1896 10,000,00 

March  3, 1899 6,000.00 

Total 56,223.41 

Grand  total 126,000.00 


07. 

IMPBOVEMENT  OF  OCONEE  BTVEE,  GEORGIA. 

The  Oconee  River  rises  in  the  northeastern  part  of  Georgia,  flows  in 
a  southeasterly  direction,  and  unites  with  the  Ocmnlgee  to  form  the 
Altamaha.  A  detailed  description  of  this  river  is  given  in  House  Ex. 
Doc.  Ko.  211,  Fifty-first  Congress,  first  session. 

OBIGINAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low-water  season  there  are 
various  shoals  with  low-water  depths  of  not  more  than  2  feet.  The 
chief  obstructions  to  navigation  consist  of  sand  bars,  rock  shoals,  over- 
hanging trees,  snags,  and  sunken  logs. 
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PLAN  OP  XMPROVEMENT. 

The  original  plan  for  improving  the  Oconee  Biver  is  given  in  the 
Annnal  Eeport  of  the  Chief  of  Engineers  for  1875.  That  plan  was 
modified  in  1878, 1880,  and  1888. 

The  present  plan  of  improvement,  outlined  in  the  report  of  February 
6, 1890,  provides  for  the  establishment  of  a  navigable  steamboat  chan- 
nel 3  feet  deep  at  ordinary  summer  low  water  from  Milledgeville  to  the 
river's  mouth. 

This  is  to  be  accomplished  by  (1)  removing  rafts,  rock  shoals,  and 
sand  bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  bauks, 
and  closing  incipient  cut-offs;  (3)  removing  snags  and  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  $171,000,  provided  funds 
are  regularly  and  adequately  sapplied. 

From  $1,000  to  $5,000  will  be  required  for  the  annual  maintenance  of 
the  completed  work. 

SUMMARY  OP  OPERATIONS  PRIOR  TO  JULY  1,  1898. 

For  a  history  of  the  work  done  under  the  original  project  of  improve- 
ment see  page  1253  of  the  Annual  Bex>ort  of  tbe  Chief  of  Engineers  for 
1889.  For  a  summary  of  the  work  done  under  the  present  project  see 
pages  1516  and  1517  of  the  same  Eeport  for  1897,  and  page  1309  of  the 
same  Beport  for  1898. 

The  total  expenditures  under  the  present  project,  up  to  June  30, 1898, 
amounted  to  $67,524.83,  and  under  previous  projects,  $44,822.18;  mak- 
ing a  total  of  $112,347.01. 

CONDITION  OF  WORK  JUNE  30,  1898. 

From  the  Forks  up  to  nearly  the  Central  Eailroad  Bridge  the  river 
was  in  good  condition.  Above  that  x>oint  it  was  very  much  obstructed 
and  required  clearing. 

OPERATIONS  DURING  THE  FISOAL  YEAR  ENDINO  JUNE  30,  1899. 

Snagging  was  begun  July  24, 1898,  and  continued  until  November 
20, 1898.  There  were  removed  932  snags  and  stumps,  221  overhanging 
trees,  and  24  logs  were  cut  on  the  bank;  590  pounds  of  explosives  were 
used.  A  training  dyke,  about  450  feet  long,  was  built  at  Lattimers 
Beach  for  the  improvement  of  a  bad  shoal  at  that  place.  It  was  built 
t^  the  Grew  of  the  snag  boat  Satilla.  The  dam  at  Fish  Trap  Cut  was 
blown  out 

CONDITION  OF  WORK  JUNE  30,  1899.  , 

The  dam  at  Lattimers  Beach  was  in  good  condition.  The  river  was 
thoroughly  cleaned  of  snags  last  fall,  but  the  prolonged  high  water 
since  then  has  brought  in  more  which  require  removal. 

COMMERCE  AND  NAVIGATION. 

The  Oconee  Biver  is  navigable  from  the  mouth  to  Milledgeville. 
During  the  year  1898  the  boats  plying  the  river  carried  about  10,000 
tons  of  freight,  valued  at  about  $1,000,000.  In  addition  to  this  there 
were  about  65,000,000  feet  B.  M.  of  pine  and  cypress  timber,  valued  at 
about  $552,500,  rafted  down  the  river.  Excepting  the  timber  traffic 
fhe  commerce  on  the  river  is  carried  in  detached  segments  tributary  t4> 
the  railroads  crossing  the  river. 


Digitized 


byGoogk 


1582      REPORT  OP  THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMT. 

mSO  ELL  ANEOUS. 

The  work  is  located  in  the  collection  difltriot  of  Brunswick,  Oa.  Amount  of  duties 
collected  in  1898,  $23,080.  Sapello  Light  is  the  nearest  light-honse,  and  forte  Ogle- 
thorpe, Palaskii  and  Screven  are  the  nearest  forte. 

It  is  proposed  to  expend  the  fands  availahle  dorins  the  coming  fiscal  year  in  the 
removal  of  ohstrnctions  and  the  improTement  of  the  shoal  places  in  the  rtrer, 
according  to  the  project  of  1890. 

Money  statement 

July  1, 1898,  balance  unexpended $2,662.99 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .     10, 000. 00 

12,652.99 
June  30, 1899,  amount  expended  during  fiscal  year 4,027.48 

July  1, 1899,  balance  unexpended 8,625.61 

July  1, 1899,  outstanding  liabilities 276.70 

July  1, 1899, balance  available 8,348.81 

Amount  (estimated)  required  for  completion  of  existing  project 112, 000. 00 

Amounttnat  can  be  profitably  expended  in  fiscal  yearendingJune30, 1901.     15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

AMOUNT  AND  DATE   OF  ALL  APPROPRIATIONS. 

Since  the  works  of  improvement  were  begun  the  following  appropria- 
tions have  been  made: 


By  act  of  Congress  of— 

.Tune  18, 1878 $10,000.00 

March  3,1879 1,500.00 

June  14,1880 1,500.00 

March  3, 1881 2,500.00 

August  2, 1882 6,000.00 


By  act  of  Congress  of— 

July  5, 1884 $3,000.00 

August  5, 1886 9,000.00 

August  11, 1888 12,500.00 


45,000.00 
Unexpended  balance  from  last  appropriation  carried  to  new  project 201. 18 

Total 44,798.82 

Since  the  existing  project  for  improving  the  Oconee  River  was  adopted 
the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of— 

August  11, 1888  (unexpended  halance $201.18 

Septemher  19, 1890 25,000.00 

July  13,1892 1^,000.00 

August  18, 1894 10,000.00 

June  3, 1896 10.000.00 

March  3, 1899 10,000.00 

Total 80,201.18 

Grand  total 125,000.00 


O  8. 

IMPROVEMENT  OF  OCMUT.GEE  RIVER,  GEORGIA. 

The  Ocmulgee  River  is  formed  by  the  jnnction  of  the  South  and  Tel- 
low  rivers  about  20  miles  below  Covington,  and  flows  thence  in  a  south- 
easterly direction  about  250  miles,  where  it  unites  with  the  Oconee  to 
form  the  Altamaha.  A  detailed  description  of  this  river  is  found  in 
House  Ex.  Doc.  Ko.  215,  Fitty-flrst  Congress,  first  session. 
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ORIGINAL  CONDITION. 

For  tbe  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  bat  daring  the  low- water  season  there  are 
various  shoals  with  depths  of  not  more  than  2  feet  The  chief  obstrnc- 
tions  to  navigation  consist  of  rock  shoals,  sand  bars,  overhanging  trees, 
snags,  and  sunken  logs. 

PLAN  OP  IMPROVEMENT. 

The  original  plan  for  improving  Ocmalgee  River  is  given  in  the 
Annual  Report  of  the  Ohiiaf  of  Engineers  for  1876.  That  project  was 
revised  in  1882  and  again  in  1886. 

The  present  plan  of  improvement,  outlined  in  report  of  the  Chief  of 
Engineers  for  1890,  page  1458,  provides  for  the  establishment  of  a  navi- 
gable channel,  3  feet  deep  at  ordinary  summer  low  water,  £rom  Macon 
to  the  river's  mouth. 

This  is  to  be  obtained  by  (1)  removing  rock  shoals  and  sand  bars; 
(2)  closing  incipient  cut-offs  and  revetting  caving  banks;  (3)  removing 
snags  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
of  the  stream. 

The  cost  of  the  improvement,  as  given  in  the  project  of  1890,  is 
estimated  at  $210,000,  provided  fiinds  are  regularly  and  adequately 
supplied. 

From  $1,000  to  $5,000  will  be  required  for  the  annual  maintenance  of 
the  completed  work. 

SUMMABY  OP  OPERATIONS  PBIOB  TO  JULY  1,  1898. 

For  a  history  of  the  work  done  under  the  original  project  see  page 
1258  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1889.  For  a 
summary  of  the  work  done  under  the  present  project  see  pages  1519 
and  1520  of  the  same  report  for  1897,  and  pages  1311  and  1312  of  the 
same  report  for  1898.  The  total  expenditures  under  the  present  project 
up  to  June  30, 1898,  amounted  to  $75,048.27,  and  under  previous  projects 
$79,390.73,  making  a  total  of  $154,439. 

CONDITION  OP  WOBK  JUNE  30,  1898. 

The  work  heretofore  done  on  the  river  in  removing  rock  shoals  was 
in  good  condition ;  the  contraction  works  for  sand  bars  were  in  fair  con- 
dition, but  the  river  was  somewhat  obstructed  by  snags. 

OPBBATIONS  DUBING  THE  PISOAL  YBAB  ENDING  JUNE  30,  1899. 

No  work  was  done  during  the  fiscal  year. 

CONDITION  OP  WOBK  JUNE  30,  1899. 

The  rock  bars  need  deepening,  particulary  Stadems  Shoals,  below 
Abbeville.  The  prolonged  high  water  of  the  past  year  has  filled  tlie 
river  with  snags  and  the  river  needs  correction  at  several  threatened 
cut-offis. 

COMMEBCE  AND  NAVIGATION. 

A  detailed  discussion  of  this  subject  will  be  found  on  pages  1478  to 
1484  of  the  Eeport  of  the  Chief  of  Engineers  for  1890,  and  page  1520  of 
the  same  report  of  1897.  At  present  there  is  no  navigation  at  all  be- 
tween Macon  and  Hawkinsville,  except  that  one  small  steamer  occa- 
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sionally  goes  to  Macon.  From  Hawkinsville  two  boats  in  ooigunction 
make  a  roand  trip  once  in  two  weeks  to  Brunswick.  One  bpat  plies 
from  Lnmber  Oity  about  70  miles  up  the  river,  running  tributa^  to 
the  Southern  Railway. 

During  the  year  1898  45,000,000  feet  B.  M.  of  timber  were  rafted  down 
the  river,  valued  at  about  $382,500,  and  20,000  tons  of  naval  stores  and 
merchandise,  valued  at  $1,000,000,  were  handled.  The  last  of  these 
amounts  is  estimated,  parties  interested  in  navigation  not  replying  to 
queries  concerning  commerce. 

MISOBLIiANEOUS. 

The  work  is  located  in  the  coUection  district  of  Branswick,  Oa.*  Amonnt  of  datiea 
collected  in  1898,  $23,080.  Sapelo  Light  is  the  nearest  light-honse,  and  Forts  Ogle- 
thorpe, Pulaski,  and  Screven  are  the  nearest  forts. 

The  river  and  harbor  act  of  March  3, 1899,  made  an  appropriation  of 
$20,000  for  the  improvement  of  this  stream  aud  authorized  continmng 
contracts  for  $136,000  more.  As  one  of  the  principal  items  in  the 
improvement  of  this  stream  is  the  removal  of  snags,  which  work  can 
not  be  advantageously  done  by  contract,  and  the  removal  of  rock  shoals, 
which  must  be  done  when  the  opportunity  of  extreme  low  water  offers, 
it  will  be  to  the  advantage  of  the  United  States  to  do  the  entire  work 
by  hired  labor  rather  than  by  continuing  contracts,  provided  appro- 
priations can  be  as  regularly  made  for  hired  labor  as  for  continuing 
contracts.  The  $20,000  made  available  by  the  act  of  March  3, 1899, 
will  be  expended  during  the  coming  fiscal  year.  For  the  following 
year  the  sum  of  $40,000  can  be  advantageously  expended — more  advan- 
tageously if  it  can  be  provided  without  requiring  a  continuing  contract. 
If  this  work  be  done  by  continuing  contract  competition  will  necessarily 
be  limited  to  persons  residing  near  the  river,  as  no  contractor  at  a  dis- 
tance can  afford  to  keep  in  readluess  to  take  advantage  of  extreme  low 
water  each  year  as  it  happens  to  come  without  receiving  very  high 
prices  for  his  work.  Another  disadvantage  is  that  to  pull  snags 
requires  a  snag  boat  A  contractor  would  have  no  use  for  such  boats 
after  the  contract  was  finished,  whereas  the  United  States  will  always 
need  them.  It  would  therefore  be  unduly  expensive  to  do  this  work  by 
continuing  contract. 

It  is  to  be  noted  in  this  connection  that  the  advantage  of  doing  work 
by  hired  labor  is  somewhat  offset  by  the  necessity  of  the  Government 
paying  as  much  for  eight  hours'  labor  as  other  people  in  the  vicinity  pay 
for  ten — a  requirement  of  the  so-called  eight-hour  law.  This  law  does 
not  appear  to  be  enforced  as  regards  contractors. 

Money  statement, 

July  1, 1898,  balance  unexpended $61.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .     20, 000. 00 

20, 061. 00 
June  30, 1899,  amount  expended  during  fiscal  year 1,794.27 

July  1, 1899,  balance  unexpended 18,266.73 

July  1, 1899,  outstandiug  liabilities 276.70 

July  1, 1899,  balance  available 17,990.08 

Amount  (eetimated)  required  for  completion  of  existing  project 136, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 .     40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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AMOUNT  AND  DATS  OF  ALL  APPBOPBIATIONS. 

TJnder  the  original  project  of  improvement  of  the  Ocmolgee  River, 
adopted  in  1876,  the  following  appropriations  were  made: 

By  act  of  Congrees  of— 

Angust  14, 1876 $15,iX)0.00 

June  18, 1878 15,000.00 

March  3, 1879 7,000.00 

Jnn«14,1880 7,000.00 

March  3, 1881 5,000.00 

Augn8t2,1882 5,000.00 

July  5, 1884 3,000.00 

Augn8t5,1886 7,500.00 

Augnst  11, 1888 15,000.00 

$79,500.00 

Unexpended  balance  carried  forward  from  last  appropriation  to  new 
project 224.95 

Total 79,275.05 

Since  the  existing  project  for  improving  Ocmnlgee  Biyer  was  adopted 
the  following  appropriations  have  been  made  for  the  work : 

By  act  of  Congress  of— 

Angost  11, 1888  (unexpended  balance) $224. 95 

September  19, 1890 30,000.00 

Jnlyl3,1892 25,000.00 

Angnst  18, 1894 10,000.00 

June  3, 1896 10,000.00 

March  3, 1899 20,000.00 

Total 95,224.95 

Total,  all  appropriations 174,500.00 


Og. 

IMPROVEMENT  OP  BRUNSWICK  HARBOR,  GEORGIA. 

About  2  miles  above  the  city  of  Branswick,  Turtle  Eiver  is  divided 
by  Buzzard  Island  into  two  branches,  the  smaller  one  flowing  to  the 
eastward  of  the  island  and  ux>on  which  the  city  of  Brunswick  is 
situated,  being  known  as  East  Eiver,  the  other  retaining  the  name  of 
Turtle  Eiver.  The  lower  part  of  Bast  Eiver  forms  what  is  known  as 
the  Harbor  of  Brunswick.  Map  showing  Brunswick  Harbor  accom- 
panies this  report. 

ORIGINAL  CONDITION. 

Turtle  and  Brunswick  rivers  have  low- water  depths  of  from  4  to  6 
fathoms.  Over  the  shoal  in  East  Eiver  in  front  of  the  city  there  was, 
when  the  existing  project  of  improvement  was  adopted,  a  low-water 
depth  of  only  IJ  ^thoms.  The  mean  rise  and  fall  of  tide  is  about  6.6 
feet. 

PLAN  OP  IMPROVEMENT. 

Operations  for  the  improvement  of  this  harbor  have  been  carried  on 
in  accordance  with  a  project  of  improvement  printed  as  Appendix  M 
12,  Annual  Eeport  of  the  Chief  of  Engineers  for  1886.  This  project  is 
an  enlargement  and  a  modification  of  a  previous  one  printed  as  Appen- 
dix J  7,  Annual  Eeport  of  the  Chief  of  Engineers  for  1880. 
BNG  99 ^-100 
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The  following  comprise  the  main  features  of  the  plan  of  improve- 
ment: 

(1)  A  trwiing  wall  projecting  firom  the  most  easterly  point  of  Boz- 
zard  Island  and  located  approximately  parallel  to  and  1,000  feet  or  less 
distant  from  the  opposite  shore  of  East  Biver. 

(2)  A  low  dam  across  Tartle  River  extending  obliquely  upstream  from 
the  upper  end  of  Buzzard  Island  to  the  opposite  shore  of  Bly the  Island. 

^3)  Short  spur  jetties  in  the  lower  part  of  East  Biver. 

(4)  Dredging  in  the  vicinity  of  Turtle  Biver  Dam  and  on  the  shoal  in 
the  lower  part  of  East  Biver. 

The  training  walls  and  spurs  were  to  be  constructed  of  palmetto 
cribs  loaded  with  stone  or  of  successive  courses  of  log  and  brush  mat- 
tresses loaded  wite  riprap  stone.  The  works  were  intended  to  estab- 
lish and  maintain  a  15-foot  low- water  channel  across  the  shoal  in  East 
Biver.  The  cost  of  the  original  project  was  estimated  at  $73,187.50, 
and  as  modified  at  $190,000. 

The  present  project,  adopted  in  1894,  is  for  maintenance  at  the  esti- 
mated rate  of  $15,000  a  year. 

In  1836  an  appropriation  of  $10,000  was  made  for  the  removal  of  the 
shoal  in  East  Biver.  Since  the  adoption  of  the  modified  project  nine 
appropriations  have  been  made  by  Congress  for  the  work,  aggregating 
$190,000.  Three  additional  appropriations,  of  $10,000,  $15,000,  and 
$10,000,  were  made  for  maintenance,  one  in  1894,  one  in  1896,  and  one 
in  1899. 

SUMMARY  OP  OPEBATIONS  PBIOB  TO  JULY  1,  1898. 

For  a  summafy  of  past  work,  see  page  1274  of  the  Beport  of  the  Ohief 
of  Engineers  for  1896,  page  1523  of  the  same  report  for  1897,  and  page 
1314  of  the  same  report  for  1898.    The  total  expenditures  under  the 

J  resent  project  for  maintenance  up  to  June  30,  1898,  amounted  to 
24,375.56;  under  previous  projects,  $200,000,  making  a  total  of  $^4,- 
375.56,  including  $10,000  spent  in  1836  for  dredging. 

OONDITION  OP  WORK  JUNE  30,  1898. 

No  examination  of  Brunswick  Harbor  had  recently  been  made,  bat, 
so  far  as  known,  the  training  wall  was  in  fair  condition  and  the  channel 
had  not  deteriorated.    It  was  not  quite  uniform  in  depth. 

OPERATIONS  DURING  THE  PISOAL  YEAR  ENDING  JUNE  30,  1899. 

No  work  was  done  in  this  harbor  during  the  fiscal  year. 

OONDITION  OP  WORK  JUNE  30,  1899. 

The  training  wall  is  in  fair  condition.    The  channel  needs  redredging. 

OOMMEROE  AND  NAVIGATION. 

Information  in  regard  to  the  commerce  of  Brunswick  before  the 
Improvement  will  be  found  on  page  1523  of  the  Beport  of  the  Ohief  of 
Engineers  for  1897.  Since  1880  the  annnsJ  tonnage  of  the  port  and  its 
value  have  grown  very  much,  the  shipments  of  cotton,  for  instance, 
having  increased  from  4,000  bales  in  1885  to  200,541  bales  in  1897. 
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Besides  a  line  of  steamers  to  New  York  and  several  lines  to  points  in 
Georgia  and  Florida,  a  large  fleet  of  foreign  and  coastwise  steam  and 
sailing  vessels  is  engaged  in  the  Brunswick  trade,  which  consists  prin- 
cipally of  shipments  of  cotton,  naval  stores,  lumber,  ties,  and  phosphates. 


MISCELLANEOUS. 

The  work  is  located  in  the  ooUection  distriot  of  Branswick,  Ga.  Amount  of 
daties  collected  in  1898,  $28,080.  St.  SimonB  Light  is  the  nearest  light-honse,  and 
Fort  Clinch,  Fla.,  the  nearest  fort. 

The  river  and  harbor  act  of  March  3, 1899,  provides  for  a  preliminary 
examination  or  survey  at  '< Brunswick,  Georgia:  Inner  harbor,  with  a 
view  of  determining  what  improvement  thereof  is  desirable  in  the 
ioterest  of  commerce  and  the  cost  thereof." 

To  maintain  the  existing  channel  depths  during  the  coming  fiscal  year 
the  sum  of  $10,000,  appropriated  March  3, 1899,  will  be  requisite.  To 
maintain  it  during  the  fiscal  year  ending  June  30, 1901,  it  is  estimated 
that  $10,000  additional  wiU  be  needed. 

Money  statement. 

July  1, 1898,  balance  unexpended $624.44 

Amoont  appropriated  by  rlTer  and  harbor  act  approved  March  3^  1899  ..     10, 000. 00 


Jnne  30, 1899,  amoont  expended  during  fiscal  year. 


10,824.44 
478.41 


July  1, 1899,  balance  unexpended 10,146.08 

Jaly  1, 1899,  ontetanding liabilities 133.84. 


Jcly  1,1899,  balance  available '. 10,012.69 


Amount  (estimated)  required  for  completion  of  existing  project (0 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 

1901,  for  maintenance  of  improvement • 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  4, 1897. 


AMOUNT  AND  DATE  OP  ALL  APPBOPBIATIONS. 

Sinoe  the  work  of  improvement  was  begnn  the  following  appropria- 
tions have  been  made: 


By  act  of  Congress  of— 

July4,18J« $10,000 

March  3, 1879 20,000 

June  14,1880 10,000 

March  3, 1881 5,000 

August  2, 1882 25,000 

Ju]fy5,1884 10,000 


By  act  of  Congress  of— 

August  5, 1886 $22,500 

Augusb  11, 1888 35,000 

September  19, 1890 36;  000 

July  13, 1892 27,500 

Total 200,000 


For  maintenance: 

August  18,  1894 10,000 

June  3,  1896 15,000 

March  3, 1899 10,000 

Aggregate 235,000 

^  Indeterminate. 
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COHMBRCIAL  STATISTICS  FOR  1898. 

JExparU. 


ArticlM. 

Foreign. 

Domentio 
(ooasiwise). 

Cotton................................... 

bales.. 

311.016 
4,537 

14.848 

Cotton  seed 

...........tons.. 

Yarn 

bales.. 

1,«2 

PboMphate 

, tons.. 

66,351 
209.648 
48.969 
18,876.000 
44,129 
1,808.000 
30,500 
21,194 

Kosin 

.,, bamls 

35,012 

21.903 

111.328,000 

1.061.518 

8.431.810 

75,000 

Turpentine 

«io 

Lumber  and  tinil)er - 

feet,B.M.. 

CroaS'ties 

No.. 

Sbinglea 

do/... 

Laths 

do 

Pig  iron 

tons.. 

Ovsters 

...cases.. 

M«rrhandiie     .r.,..,r,.^T...,r.,r.rr.,.-r 

413 
9.453 
2,964 

ioii 

Staves 

No 

Heal  and  oil  cakes 

.........................  .tons 

Cotton-seed  oil 

barrels.. 

7,718 

Exports  and  imports. 


Tons. 

Value. 

£xports,  domestic  (coastwise)  and  foreign 

573, 370 
35,630 

$15,259,533 
6.995,941 

Imports 

Total 

609,000 

22.255.474 

ArrivaU  and  otearanoe$  of  vesseU  and  oommeree  at  Brunswickf  Oa,,  from  Januarv  2, 2878, 

to  December  32,  1898. 


ARRIVED. 


«      ..    > 

Foreign  ports. 

Tear. 

Amerioan  -vessels. 

Foreign  vesaela. 

xouu. 

No. 

Tons. 

Crew. 

No. 

Torn. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1878 

116 
148 
271 
279 
335 
299 
239 
242 
229 
194 
821 
220 
316 
374 
439 
431 
382 
481 
587 
716 
767 

32,584 

44.397 

77,666 

100,451 

123,149 

110.302 

88,063 

93,280 

88,244 

86,731 

290.590 

92.831 

196, 701 

235,665 

279,998 

255,367 

261.315 

319, 399 

844.045 

417,847 

406,088 

850 
1,000 
1,891 
2.239 
2,659 
2,368 
1.893 
1.928 
1,751 
1,625 
3.619 
1,764 
8.844 
5,462 
4,450 
4,392 
4,926 
6,750 
6,503 
7,783 
6,701 

86 
33 
86 
13 
7 
11 
10 
10 
7 
8 
9 
29 
23 
29 
42 
48 
50 
25 
40 
84 
49 

10,218 

8,235 

11.219 

4,174 

2,096 

4.814 

4.434 

3,216 

8,262 

2,251 

2,991 

10,035 

7,613 

8,025 

20,548 

23,384 

25,882 

14.867 

19,999 

42.548 

28,278 

270 

232 

817 

06 

57 

107 

88 

76 

48 

116 

76 

176 

186 

164 

854 

371 

893 

242 

859 

717 

456 

41 
40 
89 
63 
63 
87 
126 
94 
98 
102 
147 
191 
126 
107 
184 
123 
178 
147 
134 
260 
246 

19,008 

17,589 

14,996 

80,279 

26,958 

40,765 

82, 818 

43.284 

47.798 

54,537 

80,330 

113,757 

71,158 

70.228 

85,332 

93,634 

147, 672 

112.957 

63,348 

282,762 

262,431 

493 

468 

432 

751 

694 

979 

1,435 

1,037 

1,164 

1,232 

1,729 

2,403 

1,559 

1,523 

1,812 

1,710 

2,675 

2,089 

1.852 

4,158 

4,299 

193 
221 
346 
355 
405 
397 
875 
346 
834 
304 
977 
431 
465 
501 
615 
602 
605 
653 
761 
1,060 
1,062 

61, 810 
70.221 
108,871 
134,904 
152, 202 
155,881 
155,315 
139,780 
139.304 
144,519 
373.911 
216,623 
275,372 
313, 818 
385,878 
372.385 
484,369 
447,223 
427,392 
693.148 
696.797 

1,613 
1.790 
2.641 
8.088 
3.416 
3,454 
8,416 
8,052 
2,835 
3,973 
10.434 
4,343 
6.689 
6.149 
6.616 
6.473 
7.994 
8.081 
8,714 
12,658 
11,456 

1879 

1880 

1881 

1882 

1888 

1884 

1885 

1886 

1887 

188a 

1889 

1890 

1891 

1892 

1893 

1894 

1805 

1896... 

1897 

1898 
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Arrivals  and  6Uaranoe$  Hff  vessels  and  oammerce  at  Brunswiokf  Ga,,  etc. — Continued. 

CLEARED. 


Year. 


1878 
1870 
1880 
1881 
)882. 
1883 
1884. 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894. 
1895. 
1896 
1897. 
1896. 


Coastwise. 


No.     Tons.     Crew. 


124 

157 
270 
252 
!  278 
257 
176 
196 
184 
130 
785 
160 
247 
313 
390 
420 
363 
458 
501 
764 
709 


82,767 
42,845 
78,013 
82,156 
06,170 
01,036 
62,027 
71.345 
67.020 
51,305 
266,152 
65,800 
122.820 
186,171 
247,320 
236,856 
235, 307 
290,702 
323,357 
432.088 
406,016 


No.    Tons.    Crew. 


874 
1,116 
2,010 
1,732 
2,086 
1.062 
1,322 
1,48] 
1,413 

058 
8,240 
1,278 
2,024 
3,482 
4,228 
4,165 
4,481 
5,260 
5,750 
6,040 
6,255 


Forei^  ports. 


American  vessels. 


0,281 
7,172 
5,010 
7,218 
7,761 
11.268 
16,200 
8,606 
7,528 
5,858 
4,715 
4,266 
8,745 
16,045 
6,882 
6,857 
6,081 
4,155 
8,638 
6,165 
6,028 


236 
172 
115 
156 
170 
240 
886 
100 
150 
143 
116 
103 
165 
284 
174 
121 
125 
103 
173 
117 
00 


Foreign  vessels. 


No.     Tons.     Crew. 


40 
47 
48 
87 
101 
124 
148 
135 
117 
121 
173 
221 
172 
141 
163 
150 
223 
182 
150 
274 
255 


21,218 
21,730 
10,070 
42,650 
48,600 
55,717 
70, 612 
62,437 
56,280 
72,804 
102,300 
130, 010 
107,107 
04,827 
100,728 
110,282 
106,483 
148.802 
112,446 
246,302 
265, 381 


860 
556 

550 
1,014 
1,180 
1.860 
1,638 
1,456 
1,305 
1.526 
2,236 
2,830 
2,261 
1,060 
2,334 
2,266 
3,260 
2,811 
2,248 
4,326 
4,871 


Total. 


No.       Tons.      Crew. 


201 
225 


411 


318 
276 
071 
401 
437 
480 
672 
600 
600 
640 
750 
1,058 
1,036 


10  00 

13  B2 
15  30 
15  21 

14  78 
14  78 
13  28 
13  57 
37  27 
20  04 
28  62 
20  48 
86  30 
86  05 
43  71 


68      46 
67      26 


1,660 
1,843 
2,675 
1,002 
8,395 
3,571 
8,280 
8,127 
2,877 
2.627 
10,5!^ 
4.206 
4,450 
6,646 
6,736 
6.562 
7,886 
8,174 
8,180 
11.383 
10,726 


COMMERCE. 


Year. 


1?78 

187!) 

1880 

1881 

\i»2 

188:J 

1884 

1885 

1886 

1887a-... 
1888a.... 


Valne  of 
exports. 


01,372,842 
1, 394, 401 
1, 702. 570 
2,230.000 
1, 700, 000 
3,437,000 
3.500,000 
3.063,960 
2,828,656 
4,121.660 
7, 552, 025 


Yalae  of 
imports. 


$400 

3.197 

8,098 

4,377 

2,734 

8,003 

058 

4,008 

2,307 

2, 815. 760 

3,140,281* 


Total  col- 
lection. 


$4,600.07 

5.644.83 

17.723.27 

20, 305. 30 

20. 058. 00 

24,911.61 

19, 780. 32 

8.  939. 27 

5,834.43 

37,520.00 

7,438.04 


Year. 


1890... 
1891a. 
1892  .. 
ISDHa. 
1891a. 
1895a . 
1896... 
1897a. 
1888a. 


Value  of 
exports. 


$7, 804, 281 
7. 365, 841 
9, 742, 553 
5,  372,  776 
7,297,973 
9,940.453 
7. 520,  404 
5, 727, 074 
12.582,114 
15, 259, 533 


Value  of 
Imports. 


$6,657 

7,826 

8,014,207 

22,088 
1,680.512 
8, 549, 878 
3, 328, 407 

15,072 
6,803,110 
6.906.041 


Total  col- 
lection. 


$8,033.06 
5,748.00 
5. 982. 07 
6, 408. 16 
5,768.00 
9.141.41 
7.422.10 
8, 047. 11 
18,686.57 
23,080.00 


a  Coastwise  and  foreign. 
Statement  ofreoeipis  of  naval  stores,. 


Year. 

Receipts  for  year. 

Year. 

Receipts  for  year. 

Rosin. 

Spirito. 

Rosin. 

Spirito. 

1880     

Barrels. 

.6, 495 

67, 562 
104, 357 

80,078 
105,622 

92,058 
139.366 
12.5. 546 
140.820 
180.000 

BarrOs. 

8,661 

18,400 

23,459 

1890 

Barrelt. 
212,374 
161, 402 
220,250 
172,412 
187. 912 
268. 340 
259, 103 
328, 156 
245, 311 

BarrOs. 
42,818 
42,607 
62,496 
43,100 
46,954 

1881 

1891 

1882                                      

1892 

1883 

16, 105 

1898 

1884 

23,440 
30,000 
34,625 
32,338 
87,643 
45,000 

1894 

1885 

1805 

53,320 
66,286 

1886 

1896 

1807 

1808 

1887 

77, 441 
71,450 

1888 

1889 

Henry  T.  Dunn, 
Collector  of  CusiovM, 
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O  10. 

IMPROVEMENT  OF  THE  INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH, 
GEORGIA,  AND  FERNANDINA,  FLORIDA. 

The  location  of  this  roate  is  shown  by  a  dotted  line  on  Coast  Surrey 
Charts  I^os.  156  and  157,  and  a  detailed  description  of  it  is  given  in 
Appendix  K  12,  Annual  Report  of  the  Chief  of  Engineers  for  1892, 
pages  1311-1326.    (See  also  subsequent  reports.) 

The  distance  from  Savannah  to  Fernandina  by  the  inside  route  just 
described  is  about  160  miles. 

Touching  at  Darien  en  route  increases  the  distance  by  about  20  miles, 
and  at  Brunswick  by  about  12  miles. 

Map  showing  the  inside  route  accompanies  this  report. 

ORIGINAL  CONDITION. 

The  points  at  which  navigation  was  originally  obstructed  were 
Bomerly  Marshes,  Mud  Eiver,  Jekyl  Creek,  and  the  ^^Dividings"  in 
Cumberland  Eiver. 

Specific  appropriations  have  been  made  by  Congress  for  the  improve- 
ment of  the  channels  forming  a  portion  of  this  route  as  follows:  Par- 
sons Cut,  or  Romerly  Marshes,  $47,108.77;  Jekyl  Creek,  $24,000,  and 
under  the  title  of  **  Inside  Route,''  $49,000.  The  last  appropriation  was 
expended  at  Jekyl  Creek  and  Mud  Elver.  Previous  to  the  improve- 
ment of  any  of  these  x>oints  navigation  was  obstructed  by  shoals, 
usually  of  soft  mud. 

The  coast  of  Georgia  consists  of  a  series  of  low  sand  islands  sepa- 
rated by  bays  usually  called  sounds.  Back  of  the  islands  and  sur- 
rounding the  sounds  is  a  very  large  territory  of  salt  marshes,  through 
which  meander  deep,  clear  salt-water  sloughs,  maintained  by  tidal  flow. 
They  are  connected  together  and  the  most  available  ones  have  been 
selected  as  a  route  for  vessels  of  moderate  size,  permitting  a  naviga- 
tion m  still  water  instead  of  the  open  sea.  Back  of  each  sand  island 
and  midway  between  each  tidal  sound  is  Jisually  a  x>oint  where  the 
tides  meet,  and  this  is  naturally  a  region  of  shoal  water  requiring 
improvement  to  permit  of  thorough  navigation.  The  points  named 
above  constitute  such  shoals. 

PLAN  OF  IMPROVEMENT. 

The  original  project  of  improvement  adopted  in  1892  provides  for 
the  establishment  of  a  channel  7  feet  deep  at  mean  low  water  between 
Savannah,  Ga.,  and  Fernandina,  Fla.  This  is  to  be  accomplished  by 
the  improvement  of  Komerly  Marsh,  Mud  Eiver,  Little  Mud  Eiver,  and 
Jekyl  Creek  by  means  of  dredging  and  the  construction  of  closure  dams 
and  training  walls  of  brush  mattresses  loaded  with  riprap  stone.  The 
estimated  cost  of  the  improvement  is  $105,000,  provided  that  the  entire 
sum  is  made  at  once  available. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1898. 

A  summary  of  operations  at  Jekyl  Creek  will  be  found  on  page  1636 
of  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1897,  and  page  1318 
of  the  same  report  for  1898;  for  Mud  Eiver  in  the  same  report  for  1898, 
page  1318;  for  Bomerly  Marsh,  or  Parsons  Cut,  in  the  same  report  for 
1890,  page  136& 
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CONDITION  OP  WORK  JUNE  30,  1898. 

Parsons  Cut  in  past  years  had  shoaled  and  widened.  The  cut  at 
Mud  Eiver  was  in  good  condition  as  far  as  completed,  but  the  appro- 
priation was  exhausted  before  connection  was  made  with  the  deep  water 
at  one  end.  The  material  where  the  cut  was  made  was  rather  hard  and 
the  cut  is  narrow.  It  will  have  to  be  completed  and  widened  before  it 
can  be  used.  The  training  wall  at  the  mouth  of  Jekyl  Greek  was  in 
good  condition  so  far  as  known.  The  channel  in  the  creek  had  shoaled. 
^o  work  had  been  done  at  Littie  Mud  Kiver  or  the  ^^Dividings." 

OPSRATIONS  DURING  THE  PISCAL  YEAR  ENDING  JUNE  30,  1899. 

No  work  was  done  during  the  fiscal  year. 

CONDITION  OP  WORK  JUNE  30,  1899. 

There  has  been  no  particular  change  during  the  past  year.  Parsons 
Gut  has  about  3^  feet  of  water.  The  other  route  through  Bomerly 
Marshes  has  about  4  feet,  and  Jekyl  Greek  about  5  feet  at  mean  low 
water. 

COMMERCE  AND  NAVIGATION. 

For  a  detailed  discussion  of  the  commerce  over  the  inside  route  see 
pages  1323  and  1324  of  the  Annual  Beport  of  the  Ghief  of  Engineers 
for  1892;  also  page  1536  of  the  same  oflftcer's  Annual  Report  for  1897. 

There  is  little  navigation  that  goes  the  full  length  of  the  route,  but 
there  are  large  navigation  interests  concerned  with  different  sections 
of  the  route.  Beginning  at  the  northern  end;  there  is  an  extensive 
summer  navigation  between  Savannah  and  Thunderbolt  and  Warsaw 
Island,  and  at  all  seasons  numerous  small  boats  ply  between  oyster 
beds  and  canning  factories.  Between  Savannah  and  Darien  sailboats 
ply  irregularly,  carrying  rice  and  other  produce.  Between  Darien  and 
Sapelo  Sound  there  is  an  enormous  timber  trade,  which  is  much  ham- 
pered by  the  incomplete  state  of  the  dredging  in  Mud  River.  Between 
Darien  and  St.  Simons  Mills,  and  other  mills  near  Brunswick,  is  also  a 
very  extensive  timber  trade.  There  is  a  small  daily  steamer  each  way 
between  Darien  and  Brunswick;  also  one  between  Brunswick  and  St. 
Simons  Mills.  A  large  steamer  makes  a  round  trip  daily  between 
Brunswick  and  Femandina,  running  in  connection  with  the  Mallory 
Line  of  steamers  from  Brunswick  to  Kew  York.  Several  river  boats 
Qse  portions  of  the  route  in  reaching  Brunswick  from  the  Altamaha, 
Satilla,  and  Little  Satilla  rivers,  and  in  reaching  Fernandina  from  the 
St.  Marys  River.  All  told,  the  commerce  is  much  more  extensive  than 
the  commercial  statistics  would  indicate,  as  from  the  nature  of  the  case 
a  record  of  a  large  portion  of  the  commerce  is  difficult  to  obtain.  For 
the  calendar  year  1898  it  is  estimated  at  about  40,000  tons  of  merchan- 
dise, valued  at  about  $1,500,000,  besides  13,000,000  feet  B.  M.  of  timber, 
valued  at  $1,100,000.  None  of  this  commerce  passed  over  the  whole 
extent  of  the  route. 

MISCBLLANBOUS. 

The  work  is  located  in  the  collection  districts  of  Savannah.  Brunswick,  St.  Marys, 
Oa.y  and  Fernandina,  Fla.  The  amount  of  duties  collected  in  1898  was:  Savannah, 
$36,907.88;  Brunswick,  $23,080;  St  Marys  (not  furnished),  and  Femandina  (not  iur- 
nished),  respectively.  The  nearest  light-houses  are  those  upon  the  Savannah  River, 
near  the  heginnins,  and  Smelia  Light  at  the  end  of  the  route,  with  Sapelo.  Wolf 
Island  ranges,  St.  Simon,  and  Little  Camherland  lights  between.  Forts  Ogletnorpe, 
Pulaski,  and  Screven,  Ga.,  and  Clinch,  Fla.,  are  the  nearest  forts. 
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Money  statement. 

July  1, 1898,  balanoe unexpended $1,350.57 

Jane  30, 1899,  amount  expended  daring  fiscal  year 1,214.98 

July  1, 1899,  balance  unexpended 135.69 

Amount  (estimated)  required  for  completion  of  existing  project 56,  OOO.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endinffJune  30, 1901 .  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Previous  to  the  existing  project  there  were  appropriated  as  follows: 

Parsons  Cut  or  Romerlv  Marshes,  Georgia: 
Act  of  Congress  approved — 

August  2. 1882 ■- $10,000.00 

July  5, 1884 10,000.00 

August  5, 1886 17,475.00 

August  11, 1888 4,633.77 

Total  by  United  States 42,108.77 

From  Georgia  and  Florida  Steamboat  Company 5, 000. 00 

$47,108.77 

Jekyl  Creek,  Georgia: 
Act  of  Congress  approved — 

August  11, 1888 5,000.00 

September  19, 1890 7,500.00 

July  13, 1892 7,500.00 

August  18, 1894 4,000.00 

24,000.00 

Since  the  existing  project  for  improving  this  roate  was  adopted  three 
appropriations,  aggregating  $49,000,  have  been  made,  as  follows: 

Inside  route : 
Act  of  Congress  approved — 

July  13, 1892 $15,000.00 

August  18, 1894 20,000.00 

June  3, 1896 14,000.00 

49,000.00 


Making  a  total  of  .^ 120,108.77 


O  II. 

BEMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

WBEOK   OF   BABELIGHTBB  "OYPHBB"  AND  A  SUNKBN   DUMP  SCOW 
IN  SAVANNAH  HABBOB,  GEOBGIA. 

On  March  10, 1899,  the  Secretary  of  War  allotted  $1,200  for  tie  pur- 
pose  of  removing  the  wreck  of  the  bark-lighter  Cypher^  sunk  at  the 
mouth  of  Calibogue  Sound,  Savannah  Harbor.  It  was  proposed  to 
remove  this  wreck  with  the  United  States  snag  boat,  but  it  has  not  yet 
become  available  for  the  work,  and  in  the  meantime  the  wreck  appears 
to  be  disappearing  in  the  sand  and  may  not  require  removal. 

On  November  3, 1898,  the  Secretary  of  War  allotted  $1,000  for  the 
purpose  of  removing  a  dump  scow  sunk  nearly  opposite  Barnard  street. 
Savannah,  6a.,  in  Savannah  Harbor.  A  contract  was  made  with  Yon 
Eberstein  &  Judkins,  of  Savannah,  Ga.,  who  removed  the  wreck  for 
$600.  It  was  lifted  bodily  and  deposited  behind  the  Fig  Island  jetty. 
The  unexpended  balance  of  $400  was  returned  to  the  Treasurer  of  the 
United  States. 
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APPENDIX  R 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EASTERN  COAST  OF 

FLORIDA. 


BEPOET  FOE  THE  FISCAL  YEAE  ENDING  JUNE  SO,  1899,  WITH  OTHEE 
DOCUMENTS  EELATING  TO  THE  WOEKS.  OFFICEES  IN  CHAEGE, 
LIEUT,  COL.  W,  H.  H,  BENYAUED  AND  CAPT.  C.  H.  MoKINSTEY, 
COEPS  OF  ENGINEEES. 


IMPROVEMENTS. 


1.  Cnmberlaud  Sound,  Florida. 

2.  St.  Johns  River,  Florida. 

5.  St.  Jolms  River,  Orange  Mills  Flats, 

Florida. 
4.  VolHsla  Bar,  Florida. 

6.  Ocklawaha  River,  Florida. 

6.  St.  Angostine  Harbor,  Florida. 


7.  Indian  River,  Florida. 

8.  Key  West  Harbor,  Florida,  and  en- 

trance thereto. 

9.  Removing  the  water  hyacinth  from 

Florida  waters. 
10.  Dredge  for  river  and  harbor  improve- 
ments, Florida. 


SUBVBT. 

11.  For  removal  of  water  hyacinths  from  the  navigable  waters  of  Florida  and 

Louisiana. 


United  States  Engineer  Offioe, 

8t.  Augustiney  Fla.,  July  3J2, 1899. 
General:  I  have  the  honor  to  Bubmit  herewith  annaal  reports  upon 
works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal  year 
ending  June  30, 1899. 

Very  respectfally,  your  obedient  servant, 

O.  H.  McKlNSTRY, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Ohitf  of  UngineerSy  U.  8.  A. 


Pi. 

improvement  of  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

For  information  relative  to  the  original  plan  of  improvement  of  this 
locality  see  page  792,  Annaal  Eeport  of  the  Chief  of  Engineers  for  1879. 
A  revised  plan,  submitted  in  1891,  is  printed  on  pages  1565  et  seq., 
Annaal  Eeport  of  Chief  of  Engineers  for  1891.  A  second  revision  of 
the  original  plan  of  improvement,  submitted  June  12,  1895,  and  the 
report  of  a  board  of  engineer  officers  dated  December  18,  1895,  are 
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printed  on  pages  1293  and  1289,  respectively^  Annual  Report  Obief  of 
Engineers  for  1896.  This  finally  revised  project  was  adopted  by  Con- 
gress by  the  river  and  harbor  act  of  Jane  3, 1896. 

The  cost  of  the  improvement  was  originally  estimated  at  $2,071,023; 
as  revised  in  1891,  at  12,079,500,  and  as  revised  in  1895,  at  $2,350,000, 
for  completion. 

In  accordance  with  ooncarrent  resolution  No.  9,  passed  by  the  Senate 
May  26, 1897,  and  by  the  House  of  Representatives  June  10,  1897,  a 
special  report  upon  the  condition  of  the  harbor  of  Oumberland  Sound 
was  submitted  June  25, 1897,  and  is  printed  upon  pages  1533  to  1535, 
Annual  Report  of  the  Ohief  of  Engineers  for  1897.  This  report  recom- 
mended that  dredgiug  be  commenced  in  accordance  with  the  adopted 
project  The  sum  of  $50,000  was  appropriated  for  the  purpose  by  tiie 
deficiency  appropriation  act  approved  July  19, 1897. 

A  contiuuing  contract  was  entered  into  October  8,  1896,  with  the 
Atlantic  Contracting  Company,  of  New  York,  for  the  jetty  work 
required  by  the  project  adopted  by  act  of  June  3, 1896. 

Work  under  this  contract,  begun  December  7, 1896,  was  suspended 
October  9, 1897.  For  a  record  of  the  work  accomplished  reference  is 
invited  to  page  1324,  Annual  Report  of  Ohief  of  Engineers  for  1898. 
The  estimated  total  amount  of  work  to  be  done  under  this  contract  at 
time  of  letting  was  $2,141,250.  When  work  was  suspended,  the  con- 
tractors had  earned  $604,685.21  (subject  to  reduction)  and  had  been 
paid  $345,000,  leaving  a  balance  due  of  $259,<i85.21  ^subject  to  reduc- 
tion). The  act  of  July  1,  1898,  appropriated  $450,000,  and  the  act  of 
March  3, 1899,  appropriated  $400,000.  The  project  submitted  tor  the 
expenditure  of  the  amount  of  these  appropriations,  over  and  above  the 
amount  due  the  contractors,  contemplates  building  up  the  north  jetty 
to  mean  high  water  between  stations  9000  and  19000,  in  the  manner 
contemplate  by  the  adopted  project. 

The  work  accomplished  during  the  fiscal  year  ending  June  30,  1898, 
with  the  appropriation  of  $50,000  for  dredging,  made  by  act  of  July  19, 
1897,  is  described  on  page  1325,  Report  of  the  Ohief  of  Engineers  for 
that  year.  Dredging  across  the  bar  and  up  to  the  south  jetty  crossing 
was  continued  until  June  4, 1898.  A  depth  of  17  feet  over  that  portion 
of  the  channel  was  obtained.  The  U.  S.  dredge  Oape  Fear^  which  had 
been  engaged  upon  the  work,  was  fitted  with  rock  grapples  and  tried 
to  deepen  the  cut  through  the  south  jetty,  but  with  very  poor  success. 
Another  plant  was  engaged  for  this  work  and  the  Cape  Fear  returned 
to  the  work  of  dredging  beyond  the  jetty  crossing  out  to  sea,  where 
she  removed  an  additioiial  amount  of  19,316  cubic  yards,  making  a 
total,  since  she  began  dredging.  March  24, 1898,  of  77,444  cubic  yanls. 
She  had  removed  &om  the  jetty  crossing  50f  cubic  yards  of  rock  and 
15  logs.  A  hired  plant  commenced  work  on  the  jetty  crossing  July  27 
and  discontinued  October  5, 1898.  This  plant  removed  from  the  jetty 
1,187 JL  cubic  yards  of  rock,  etc.,  and  351  logs.  Three  cuts,  each  35  feet 
wide  and  17  feet  deep  at  mean  low  water,  were  made  across  the  jetty, 
and  some  work  was  accomplished  on  a  fourth  cut.  The  work  resulted 
in  making  a  channel  105  feet  wide  and  17  feet  deep  at  mean  low  water 
across  the  jetty,  or  a  channel  140  feet  wide  and  16  feet  deep  throughout. 

A  survey  made  in  June,  1899,  the  map  of  which  is  submitted  here- 
with, shows  that  the  shoalest  water  in  the  channel  is  found  on  the  outer 
bar,  where  there  is  a  depth  of  18  feet.  This  depth  extends  over  a 
width  of  probably  100  feet,  and  the  width  of  channel  of  17  feet  depth  and 
over  is  probably  300  feet.  From  the  outer  bar  to  near  the  jetty  cross- 
ing there  is  a  wide  channel  more  than  20  feet  deep,  except  at  one  place, 
where  there  is  a  widtb  of  at  least  200  feet  between  the  lOfoot  contours. 
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In  the  jetty  crossing  there  appears  to  be  a  depth  of  19  feet  and  more, 
over  a  width  of  100  feet.  A  shoal  has  formed  in  the  channel  jnst  beyond 
the  jetty  crossing  going  oat,  where  there  is  slightly  less  than  18  teet  at 
mean  low  water.  This  shoal  can  be  avoided  by  vessels,  but  it  requires 
an  awkward  torn  to  do  so. 

The  apparent  tendency  for  the  formation  of  a  channel  across  the  bar 
between  the  jetties  still  exists,  and  there  has  been  a  slight  improvement 
in  that  direction.  While  at  the  shoalest  point  there  is  still  less  than  6 
feet  at  mean  low  water,  the  channel  is  widening  and  deepening  and  the 
distance  across  the  shoalest  portion  is  decreasing. 

A  comparison  of  the  maps  of  the  annual  surveys  of  1898  and  1899 
shows  that  the  large  shoal  lying  between  the  jetties  and  overlapping 
the  south  jetty  outside  the  sailing  gap  is  closer  to  the  sailing  gap  now 
than  it  was,  and  it  is  apprehended  that  this  shoal  will  advance  into  the 
channel  at  the  jetty  crossing,  and  frequent  dredging  will  be  required 
to  keep  the  channel  clear. 

From  the  best  information  at  hand  it  is  believed  that  there  has  been 
little,  if  any,  change  in  the  condition  of  the  jetties  during  the  year. 

An  estimate  of  $400,000  is  submitted  as  amount  that  can  be  profitably 
expended  during  the  fiscal  year  ending  June  30, 1901. 

The  work  is  located  in  tw^o  collection  districts,  the  north  jettv  beine  in  the  district 
of  St.  Marys,  Ga.,  and  the  south  jetty  in  that  of  Fernandiiia,  (la.  Amelia  Light  ia 
the  nearest  light-house,  and  Fort  Clinch,  Fla.,  the  nearest  fort. 

Money  statement. 

July  1, 1898,  balance  unexpended $487,904.50 

Amonnt  appropriated  by  sundry  oiyil  act  approved  March  3, 1899 400, 000. 00 

887,904.50 
July  30, 1899,  amonnt  expended  during  fiscal  year 29,270.50 

July  1, 1899,  balance  unexpended 858,634.00 

July  1, 1899,  outstanding  liabilities $260, 091. 86 

July  1, 1899,  amount  covered  by  uncompleted  contracts  ^ .  1, 536, 564. 79 

1,796,656.65 

I  Amonnt  (estimated)  required  for  completion  of  existing  project 1, 095, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1901 400,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

AMOUNT  AND  DATB  OF  ALL  APPEOPBIATIONS. 

Under  the  original  project  for  improving  Onmberland  Sound  the  fol- 
lowing appropriations  were  made  for  the  work: 

Junel4,18>'0 $30,000 

March  3, 1881 100,000 

August  2, 1882 50,000 

July  5,1884 .,..  75,000 

August  6, 1886 112,500 

August  11, 1888 112,500 

Total 0480,000 

Under  the  revised  project  of  improvement  the  following  appropriations 
were  made : 

September  19, 1890 $112,500 

July  13, 1892 170,000 

August  18, 1894 170,000 

Total 452,600 

^  This  work  is  carried  on  under  a  continuing  contract. 
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Under  the  existing  project  of  improyement  the  following  approprifttionB 
have  been  made : 

June  3, 1896 $6,000 

Jnnei.lSOT 850,000 

July  19, 1897 50,000 

July  1,1898 450,000 

March  3, 1899 400,000 

Total $1,2 

Aggregate 2,187,| 


Contraciin  force. 


Name  and  address  of  con- 
tractor. 

Character  of 
work. 

Date  of 
approval. 

Work  began. 

Kxplroa.           ^ 

The    Atlantic    Contracting 
Co.,  John  F.  Gaynor,  presi- 
dent, New  York,  N.  Y. 

Jetty 

Oct.   8,1896 

Dec.  7.1896 

On  or  before  the  expinri 
of  one  year  after  the  1 
snm  of^  money  for  id 
the  Secretary  of  W« 
authonaed    to  enter  j 
contract  under  tbeeesl 
flcations  shall  have  1 
appropriated. 

COMBfBRCIAL  STATISTICS. 

Commerce  of  Femandina,  Fla,f  during  the  year  ending  December  SI,  1898. 
[Famished  by  J.  W.  Howell,  collector  of  customs.] 


Articles. 


Gross 

Bstinili 

tonnage. 

valirt 

604 

$1(1 

1,074,514 

9U 

12,600 

IM 

4,000 

241 

85,055 

854 

700 

1 

2,400 

12fl| 

6,705 

13f 

1,187,278 

2,42^ 

Fertilisers 

Lumber,  rough  . . . 
Lumber,  dressed . . 

Herohandise 

Phosphate,  rock.. 
Phosphate,  pebble 

Vesetables 

Baflroad  supplies . 

Total 


Arrivals  and  departures  of  vessels  for  year  ending  December  SI,  1898 

i 

Arrivals. 

Bepartures.  1 

Nmnber. 

Tons. 

Number. 

T»| 

8t^TP4¥ni ,. ....   .  .     . 

71 

176 

3 

104,178 

76,400 

160 

71 

ld8 

S 

4 

Sailing  Teasels 

Yachts 

m 

■ 

Total 

260 

170,733 

272 

Tom 

Estimated  number  of  passengers  carried  by  water,  500. 

Probable  increase  of  trade  were  improvements  completed,  50  per  oent. 
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P  2. 
IMPROVEMENT  OP  ST.  JOHNS  RIVER,  FLORiOA. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  ^ork 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
pages  1305  to  1312,  Report  of  the  Chief  of  Engineers  for  1896,  and 
to  pages  1586  to  1604,  Report  of  the  Chief  of  Engineers  for  1896,  the 
latter  being  a  report  upon  a  survey  of  St.  Johns  River,  Florida,  irom 
Jacksonville  to  the  ocean,  with  a  view  of  securing  a  24-foot  channel, 
and  to  pages  1327  to  1330,  Report  of  the  Chief  of  Engineers  for  1898. 

Improvement  at  the  entrance. — There  has  been  no  work  done  upon  this 
portion  of  the  improvement  since  November  25,  1897,  and  there  has 
been  very  little  change  in  the  condition  of  the  jetties  since  the  annual 
report  of  1898.  A  survey  of  the  entrance  was  made  in  May  and  June, 
1^,  the  map  of  which  is  presented  herewith. 

North  jetty. — The  longitudinal  profiles  of  the  jetties  shown  on  this 
map,  compared  with  those  made  from  the  survey  of  December,  1897, 
the  last  previous  profiles  taken,  show  that  there  has  been  a  subsidence 
of  the  top  of  the  north  jetty  of  about  2  feet  between  Stations  3200  and 
d300,  of  about  1  foot  between  Stations  5300  and  6200,  about  3  feet 
between  Stations  7600  and  7900,  and  an  average  of  about  3  feet  from 
Station  9000  to  the  outer  end,  at  Station  10934,  so  that  the  condition  of 
the  north  jetty  is  at  present  as  follows:  Between  the  inner  end  and 
Station  3000  the  crest  of  the  jetty  gradually  slopes  from  high  to  low 
water,  excepting  a  sharp  depression  at  Station  550,  where  it  is  2^  feet 
below  mean  low  water.  At  Station  3300  the  crest  is  3  feet  below  mean 
low  water  and  averages  about  the  same  reference  to  Station  8400, 
excepting  at  Station  6700,  where  it  rises  to  1  foot  above  mean  low 
water,  and  at  Station  7,600,  where  it  is  5  feet  below  mean  low  water. 
From  Station  8400  to  Station  9100  the  crest  slopes  from  3  feet  below 
mean  low  water  to  8  feet  below  the  same  plane.  From  Station  9100 
to  Station  9700  the  crest  rises  to  2  feet  above  mean  low  water,  and 
from  there  to  near  the  outer  end,  at  Station  10934,  it  rises  to  5  feet 
above  mean  low  water. 

South  jetty. — There  has  been  a  subsidence  of  the  crest  of  the  south 
jetty  between  Stations  3800  and  5700  of  an  average  of  about  IJ  feet, 
and  of  from  1  to  3  feet  between  Stations  7500  and  8200,  leaving  the 
present  condition  of  the  jetty  about  a«  follows:  From  the  shore  end  to 
Station  7900  the  height  of  the  crest  varies  from  6  feet  to  3  feet,  aver- 
aging about  4J  feet  above  mean  low  water.  From  Station  7900  to  near 
the  outer  end,  at  Station  10712,  the  crest  slopes  gradually  from  3  feet 
above  to  2  feet  below  mean  low  water. 

The  bar. — ^The  survey  made  in  May  and  June,  1899,  shows  that  during 
the  past  year  there  has  been  an  improvement  in  the  general  conditions 
obtaining  in  the  channel  across  the  bar.  While  the  available  depth  is 
about  the  same — 13J  feet  at  mean  low  water — the  channel  is  much 
wider  and  the  shoal  much  shorter.  The  width  of  the  channel  between 
the  12-foot  contours  is  800  feet,  while  last  year  it  was  only  150  feet. 
The  distance  between  the  inner  and  outer  15-foot  contours  is  now  650 
feet,  with  two  places  in  excess  of  15  feet  between,  while  last  year  it 
was  1,800  feet.  The  bar  has  advanced  seaward  about  200  feet,  so  that 
the  inner  15-foot  contour  is  now  beyond  the  outer  end  of  the  south 
jetty.  The  channel  inside  the  bar  shows  a  general  improvement,  being 
both  wider  and  deeper,  excepting  the  portion  opposite  Station  3000  of 
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the  south  jetty.  At  this  point  the  shoal  on  the  north  side  has  contlnned 
to  encroach  upon  the  channel,  leaving  a  width  of  scant  500  feet  between 
the  shoal  and  the  jetty. 

There  has  been  an  additional  volume  of  sand  brought  in  over  tbe  north 
jetty  and  deposited  between  the  jetties.  This  movement  of  sand  will 
doubtless  continue  until  the  nortli  jetty  is  built  up  throughout  its  entire 
length.  Sand  continues  to  accumulate  along  the  south  side  of  the  south 
jet^  from  the  shore  out,  but  apparently  none  of  this  sand  crosses  the 
jet^  now  and  it  is  beneflcial,  in  that  it  adds  to  the  stability  and  imper- 
meability of  the  jetty. 

The  river  above  the  mouth. — During  the  month  of  June,  1899,  a  survey 
of  the  river  irom  the  entrance  to  Dames  Point  was  made,  covering  all 
that  x>ortion  of  the  river  which  had  been  improved  with  funds  provided 
by  Duval  County,  Fla.  This  improvement  consisted  of  buildin  g  numer- 
ous dikes,  training  walls,  and  shore  protection,  and  in  dredging  a  chan- 
nel 200  feet  wide  and  18  feet  deep  at  mean  low  water.  With  the  excep- 
tion of  a  few  breaks  in  the  shore  revetment  at  St.  Johns  Bluft'  the  train- 
ing walls,  dikes,  etc,  are  all  in  ffood  condition.  The  dredged  channel 
has  shoaled  in  some  places  and  deepened  in  others. 

The  shoaling  in  the  channel  near  Mile  Point,  about  1^  miles  above 
Mayport,  has  been  very  extensive.  The  channel  has  moved  southward 
and  is  now  entirely  out  of  the  dredged  location.  The  available  depth, 
however,  has  not  decreased  during  the  year.  It  is  now  14  feet  at  mean 
low  water,  slightly  more  than  last  year.  Along  the  line  where  dredging 
was  done  there  are  places  where  there  is  less  than  11  feet.  The  channel 
through  the  shoal  about  3  miles  above  Mayport  and  1  mile  below  St. 
Johns  Bluff  has  shoaled  and  changed  its  position  also,  and  is  now  close 
along  the  submerged  training  wall,  where  the  available  depth  is  15  feet 
Along  the  lines  where  dredging  was  done  there  is  less  than  12^feet  in 
places.  A  slight  shoaling  has  taken  place  at  the  lower  end  of  Browns 
Creek  Gut,  about  7  ndles  above  Mayport.  The  available  depth  there  is 
mfeet. 

The  upper  end  of  Dames  Point  Cut.  about  10  ndles  above  Mayport, 
has  also  shoaled  slightly.  The  available  depth  there  is  17  feet.  At  a 
point  near  the  lower  end  of  Dames  Point  Cut  there  is  slightly  less  than 
18  feet  at  low  water.  This  shoaling  is  no  doubt  due  to  the  flattening 
of  the  side  slopes,  as  the  cutting  was  from  10  to  12  feet  deep  through 
that  portion  of  the  channel  and  the  width  of  channel  between  the  12-foot 
contours  now  is  in  excess  of  500  feet,  where  before  there  was  only  from 
6  to  8  feet  of  depth  at  low  water. 

Elsewhere  the  dredged  channel  has  maintained  itself  very  well,  and 
in  places  it  has  deepened  materially. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $200,000 
for  continuing  the  improvement.  It  is  proposed  to  apply  this  amount, 
together  with  the  sum  of  950,000  that  had  been  reserved  for  dredging 
from  the  appropriation  of  June  3, 1896,  to  extending  and  building  up 
the  north  jetty,  and  to  dredging  in  the  lower  reaches  of  the  river. 

An  advertisement  inviting  proposals  for  the  jetty  work  was  published 
on  April  29, 1899,  and  bids  were  opened  on  May  31, 1899,  all  of  which 
were  rejected.  The  work  will  be  readvertised  in  July.  Proposals  for 
the  dredging  contemplated  will  be  invited  at  an  early  date. 

The  appropriation  for  the  improvement  of  the  St.  Johns  Eiver,  made 
in  act  of  June  3, 1896,  was  expressed  in  these  terms:  ^^ Improving  St. 
Johns  Biver,  Florida,  from  Jacksonville  to  the  ocean,  in  accordance 
with  the  project  submitted  February  27, 1895,  $200,000.''  As  mentioned 
above,  $200,000  was  also  appropriated  by  the  act  of  March  3, 1899. 
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The  project  referred  to  in  the  act  of  Jnne  3^  1896,  is  a  project  for 
obtaining  24  feet  of  water  from  Jacksonville  to  the  ocean.  The  estimate 
that  accompanied  the  project  was  for  $2,109,750.  Since  the  adoption 
of  this  project  the  officers  in  charge  of  this  work  have  reported  in 
each  year's  report  that  $500,000  could  be  profitably  expended  yearly. 
It  has  also  been  recommended  that  this  work  be  pnt  nnder  the  con- 
tinuous contract  system.  The  average  yearly  appropriation  since  the 
adoption  of  the  project,  far  firom  reaching  $500,000,  has  been  less  than 
9100,000.  At  this  rate  more  than  twenty-two  years  must  elapse  before 
the  appropriations  made  will  have  reached  the  amount  of  the  estimate. 
But  it  may  be  predicted  with  entire  confidence  that  if  the  appropriations 
are  made  at  this  rate  the  work  will  be  far  from  completed  when  the 
total  amount  shall  have  been  appropriated. 

It  is  again  recommended  that  this  work  be  put  under  the  continuous 
contract  system,  or  that  at  least  $500,000  be  appropriated  yearly  until 
the  work  is  completed.  The  former  would  be  the  more  economical  and 
efficient  plan. 

Money  statement. 

Jolyl,  1898,  balance  unexpended $51«908.1l 

Amoant  appropriated  by  river  and  harbor  act  approved  March  8, 1899.      200, 000. 00 


251,908.11 
Jnne  30, 1899,  amount  expended  daring  fiscal  year 3,564. 13 


Jnly  1, 1899,  balance  unexpended 248,343.98 

July  1, 1899,  outetandhig  llabiUtiee 220.81 


Julyl,  1899,  balance  available 248,123.17 

Amount  (estimated)  required  for  completion  of  existing  project 1, 709, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1901 600,000.00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

▲PPBOPBIATIONS  FOB  IHPBOYBMENT  OF  ST.  JOHNS  BIYBB,  FLOBIBA. 

Under  the  original  project  the  following  appropriations  were  made 
for  the  work: 

June  14. 1880 $125,000 

March  3. 1881 100,000 

Augusts,  1882 160,000 

Ju5r5, 1884 150.000 

Angust5, 1886 150,000 

August  11,  1888 175,000 

Septembers,  1890 170,000 

July  13.  1892 112,500 

MarohS,  1893 284,500 

Total $1,417,000 

Under  the  existing  project  of  improvement  the  following  appropria> 
tions  have  been  made : 

June3, 1896 $200,000 

Biaroh3, 1899 200,000 

400,000 


Aggregate 1,817,000 
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AUiraot  of  proposals  for  fumUking  sUm$  on  jetties  at  mouth  of  8t,  Johns  Bwer,  Floridu^ 
received  and  opened  on  May  SI,  1899,  in  response  to  advertisement  dated  April  S9,I899, 


Name  and  addreM  of  bidder. 


Chaa.  6.  Smith  St  Son,  Washington, 

D.C 

£.  B.  Grim,  trading  as  Philadelphia 

Conitraction  Co.,  Philadelphia, 

Pa 

Geo.  W.  Eagan  and  Jaa.  H.  Eagan, 

Charleston,  S.  C 

W.  K.  Comiih  and  R.  £.  Randall, 

BirmiDgham,  Ala 

Edward  H.  Gaynor,  Boston,  Mass  . . 
Stewart  Contracting  Co.,  Colombia, 

S. C  .............................. 

Stockton  Sc  Bryan,  •Taoksonrille, 

Fla 

RoderickG.  Ross,  JaoksonTiUe,  Fla. 


aO.OOO  tons  first- 
class  stone. 

Bate.    Amount. 


18.15 

8.90 

2.52 

2.30 
2.33 

2.53 

2.92 
2.82 


$88,000 

78,000 

60,400 

46,000 
46,000 

50,600 

58,400 
52,400 


20,000  tons  second 
claas  stone. 


Rate.    Amount. 


18.15 

2.80 

2.47 

2.15 
2.83 

2.23 

2.68 
2.52 


$63,000 

52,000 

40,400 

43,000 
46,600 

44,600 

53,800 
50,400 


20,000  tons  third* 
claas  stone. 


Rate.    Amonnt 


$8.16 

2.60 

2.18 

1.75 
2.11 

2.28 

2.45 
2.22 


$88,000 

52,000 

43,600 

35,000 
42,200 

44,600 

49,000 
44,400 


Total. 


$189,001 

182,001 

143,401 

124,001 
185.401 

139,801 

161,201 
147,200 


All  rejected. 


COMMERCIAL  STATISTICS. 

Commerce  of  8t.  Johns  Biver,  Fla,,  during  year  ending  Decemher  SI,  1898, 
[Famished  by  Jacksonville  Board  of  Trade.] 


Articles. 


Herehandise 

Lumber 

Shingles 

Cross-ties — 

Coal 

Clay 

Vegetables . . 
Steel  rails  ... 
Iron 


Gross 
tonnage. 


109,784 

224,279 

75,094 

25,257 

81, 555 

18.341 

1,600 

1,449 

1,500 


Articles. 


Brick 

Fertilisers 

Cement 

Cotton 

Fish  and  oysters 
Fruits 

Total 


Gross 
tonnage. 


1.642 

1,922 

315 

375 

1,211 

150 

494,474 


Arrivals  and  departures  of  vessels  for  year  ending  December  SI,  1898, 


Steam  .. 
Sailing  . 


Arrivals. 


Number. 


194 


Tons. 


418,340 


Departures. 


Number. ,      Tons. 


193  < 
247  I 


421,287 


Estimated  nnmber  of  passengers  carried  by  water 326,695 

Estimated  percentage  of  total  trade  of  neighborliood  carried  by  water,  per 

cent 60 

Probable  increase  of  trade  were  improvement  completed per  cent. .         100 

Greatest  draft  of  vessels feet..         16^ 


P3. 

IMPROVEMENT  OF  ST.  JOHNS  RIVER  AT  ORANGE  MILLS  FLATS,  FLORIDA. 

By  a  resolution  passed  in  May,  1898,  Congress  requested  the  Secr^ 
tary  of  War  to  furnish  information  as  to  the  condition  of  this  locality 
with  reference  to  navigation  for  ocean-going  craft,  and  to  submit  an  esti- 
mate of  the  cost  of  such  improvement  as  might  be  necessary. 
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In  response  to  this  resolution  a  report  was  submitted  by  Lieut.  Col. 
W.  H.  H.  Benyaurd,  Corps  of  Engineers,  under  date  of  May  30, 1898, 
and  is  printed  on  pages  1344  to  1348,  Annual  Eeport  of  the  Chief  o^ 
Engineers  for  1898.  This  report  contemplates  the  formation  of  a  chan- 
nel 200  feet  wide  and  13  feet  deep  at  mean  low  water  through  the  shoals 
between  Jacksonville  and  Palatka,  Fla.,  at  an  estimated  cost  of  $120,000. 

The  river  and  harbor  act  approved  March  3, 1899,  adopted  this  proj- 
ect in  the  following  words: 

Improving  St.  Johns  River,  Orange  MiUs  Flats,  Florida,  in  accordance  with  the 
approved  project,  $40,000. 

Under  this  appropriation  no  work  has  as  yet  been  done.  It  is  pro- 
posed to  make  a  survey  of  the  shoals  in  order  to  determine  the  extent 
and  location  of  the  necessary  dredging.  Not  exceeding  $2,500  of  tl^is 
appropriation  will  be  applied  to  this  survey;  the  balance  will  be 
'  expended  for  dredging. 

The  sum  of  $80,000  could  be  profitably  expended  on  this  work  during 
•  the  fiscal  year  ending  June  30, 1901. 

I  *  Money  statement. 

I  Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899.. .  $40, 000. 00 
July  1, 189i>,  balance  nnexpended 40,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 

Amount  that  can  be  profi  tably  expended  in  fiscal  j^ear  ending  J  nne  30, 1901 .    80, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


I               Appropriaiiou  for  improvement  of  St,  Johns  Hiver,  Orange  MiUs  Flats. 
March  3, 1899 $40,000 


COMMERCIAL  STATISTICS. 

CommerW  9f  S^'  Johns  River,  Orange  Mills  Flats,  Florida,  during  year  ending  December 

SI,  1898, 

[Famished  by  Board  of  Trade  of  Palatka,  Fla.] 


Articles. 


HflTbs- 

Fertilizers 

Liimt>er 

If  ercbaudise 

Turpentine  and  rosin  . . 
Tobacco 

ShIngYea. "".'*""!.*.".'*! 
Saab,  doors,  and  blinds 

Total 


Gross  ton- 
nage, esti- 
mated. 


25,860 


Estimated 
valae. 


86 

$8,750 

1,776 

40,432 

8,122 

497, 343 

8,790 

242. 975 

2,000 

200.000 

15 

24,000 

898 

13,475 

1.173 

108, 000 

3.000 

200,  OtO 

1, 330, 975 


Remarks, 

The  amount  of  business  would  have  been  much  greater  in  line  of  lumber  but  for 
the  fact  that  a  large  portion  has  to  be  lightered  below  Orange  Mills  Flats.  As  a 
consequence,  much  is  diverted  by  rail  to  points  north  of  here,  where  there  is  deep 
water.  If  the  obstruction  be  removed  lumber  shipments  will  more  than  double  in  a 
very  short  time.  W.  A.  Merryday  states  that  he  has  only  received  two  schooners 
.    BNa99 101 
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during  1898,  bat,  in  anticipation  of  the  obstrnotion  at  Oian^o  MillA  Flats  being 
removed,  he  is  about  to  organize  a  new  line  of  sailing  vessels  direct  to  New  York, 
anfl  has  just  placed  on  the  run  the  barkentine  Harry  Merryday^  of  600  tons  capacity 
and  14  feet  draft.  Owing  to  the  shallow  water  at  the  ''Flats''  this  boat  can  only 
bring  up  to  Palatka  150  tons. 

Arritdls  and  departures  of  veseeU  during  year  ending  Deoetnher  SI,  1S9S. 

The  Clyde,  Beach,  and  Miller  lines  give  arrivals  of  steam  vessels  every  day  except 
Sunday,  with  large  quantities  of  freight  for  points  in  the  interior. 
Probable  increase  of  trade  were  improvement  completed,  100  per  cent. 
Greatest  draft  of  vessels,  10^  feet. 


P4. 

IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

For  ^  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  fs  invited  to 
the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1550,  and 
for  1896^  pages  1313  and  1314. 

The  river  and  harbor  act  approved  March  3, 1899,  appropriated  $2,000 
for  maintenance.  It  was  decided  to  expend  this  amount  in  repairing 
the  two  rows  of  fender  piles  previously  constructed  for  the  purpose  of 
keeping  vessels  off  the  jetties  and  confining  them  to  the  channel.  The 
U.  S.  dredge  and  snag  boat  Suwanee^  with  a  hired  crew,  was  used  for 
this  purpose.  The  boat  arrived  at  Volusia  Bar  June  2.  A  pile-driver 
frame  was  constructed  on  the  bow  of  the  boat,  and  pile  driving  began 
June  8.    Work  was  completed  July  8,  1899 

The  work  done  consisted  in  removing  the  waling  strips  from  the 
entire  length  of  both  rows,  in  driving  new  piles,  and  in  attaching  new 
waling  strips.  One  thousand  three  hundred  and  sixty  linear  feet  of 
waling  strip  was  removed  from  the  east  row  and  1,400  feet  from  the 
west  row.  Two  hundred  and  ten  piles  were  driven  in  all,  52  more  than 
were  previously  in  the  work.  There  were  driven  in  the  east  row  67 
single  piles,  22  double  piles,  and  2  clusters— one  of  4  and  the  other  of 
6  piles.  There  were  driven  in  the  west  row  80  single  piles  and  2 
double  piles;  5  clusters  of  3  piles  each  and  1  cluster  of  5  piles;  1,560 
linear  feet  of  6  by  10  inch  new  waling  strip  was  bolted  onto  each  row. 
This  was  painted  with  carbolineum  and  then  sheathed  with  T-inch 
boards  on  the  top  and  on  the  front  side.  This  sheathing  was  given 
a  coat  of  carbolineum,  and  all  piles,  after  being  sawed  off,  were  capped 
with  cement  grout. 

An  appropriation  of  $2,000  is  required  each  year  to  keep  the  bar  in 
a  navigable  condition. 

This  work  is  in  the  collectioD  district  of  St.  Johns.  J.icksonville  is  the  nearest 
port  of  entry.  Nearest  light-house  is  Volusia  Bar  Light.  Nearest  fort  is  Fort 
Marion. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. ..     $2, 000. 00 
June  30, 1899,  amount  expended  during  fiscal  yeur 822. 45 

July  1, 1899,  balance  unexpended 1,677.55 

July  1, 181>9,  outstanding  liabilities 1,097.82 

July  1, 1899,  balance  available 579.73 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 2, 000. 00 
Submitted  in  comjdiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriations  for  improvement  and  maintenance  of  Volusia  Bar^  Florida, 


Jauel4,1880 $r>.000 

March  3,1881 r.,r)00 

Au^jfnst  2,1882 5,  OiK) 

July  5,  18H4 !?.(KX) 

Aujrust  5,1886 7,500 

AuK"«t  ll,iaS8  5()0 

September  19, 1890 500 


Jnlyl3,1892 $1,000 

Au^rust  18, 1894 1,000 

Jnue3,1896 1,000 

March  3, 1899 2,000 


Total 31,000 


COMMERCIAL  STATISTICS. 

Commerce  of  Volusia  Bar^  Floridaj  during  year  ending  December  SI,  1898, 
[Furoished  by  Clyde'a  St.  Johns  River  Line.] 


Articles. 


Csttle 

Fertiliters 

FroitH 

Grmin 

Hides 

Honey,  sirap,  etc 
Lanioer,  rough  .. 
MerchandiBe 


Gross 
tonnage. 


Articles. 


4,1.^7 

5-i3  • 
8,708 

28| 

82 
8, 127 


Oranges 

Pinenpnles 

Vegetables 

Finb  and  oysters 

Tobacco 

Hay ., 

Total 


Gross 
tonnage. 


406 

loe 

2, 126 
194 
114 

2,240 


21.959 


ArrivaU  and  departures  of  vensehfor  year  ending  December  31, 1898 

Arrivals. 

Departures. 

Number. 

Tons. 

Number. 

Tons. 

StMuners 

865 

58,400 

865 

58,400 

EBtimated  nnmber  of  passehf^era  carried  by  water 19, 437 

Eitimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  per 

cent 20 

Probable  increase  of  trade  were  improvement  completed per  cent..        200 

Greatest  draft  of  vessels feet..  6 


P5. 

IMPROVEMENT  OF  OCKLAWAHA  RIVER,  FLORIDA. 

For  a  description  of  the  locality,  the  reqairements  of  commerce,  the 
project  ado]>tcd  and  its  modificatioDS,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  see  pages  1314  to  1316, 
Keport  of  the  Chief  of  Engineers  for  1896. 

The  river  and  harbor  act  of  June  3,  1806,  appropriated  the  sum  of 
$3,000  for  maintaining  the  improvement  of  this  river,  and  it  was  decided 
to  expend  the  amount  available  along  that  portion  of  the  river  already 
worked  over,  between  the  mouth  of  the  river  and  the  mouth  of  Silver 
Springs  Kun,  by  the  removal  of  such  snags  and  overhanging  trees  as 
bad  become  obstructions  during  the  cessation  of  work. 

A  circular  letter  soliciting  proposals  for  furnishing  a  plant  with  which 
to  do  the  work  was  issued  »January  15,  and  bids  were  opened  on  January 
29, 1898.  The  lowest  bid,  $51  per  day,  was  considered  too  high  for  the 
character  of  plant  offered,  and  on  February  4  authority  was  granted  to 
do  the  work  with  the  U.  S.  snagboat  S/ncanee  as  soon  as  her  services 
should  become  available.    During  the  war  with  Spain  the  iSuwanee  was 
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made  ase  of  by  the  expeditionary  forces  of  the  United  States,  and  went 
to  {Santiago,  Cuba.  This  caused  delay  in  commencing  this  work, 
especially  as  the  boat  had  to  be  refitted  and  repaired  at  Tampa  upon 
her  return,  aijd  brought  around  from  the  Gulf  coast.  Consequently  it 
was  not  until  March  11,  1899,  that  actual  operations  were  begun  on 
the  river. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $3,000  for 
this  river  for  maintenance.  It  was  decided  to  expend  this  amount  in 
the  same  manner  as  the  previous  appropriation,  on  the  portion  of  the 
river  which  had  already  undergone  improvement. 

Operations  on  the  river  were  suspended  May  31, 1899,  all  that  por- 
tion of  the  river  between  the  mouth  and  Silver  Springs  Run  having 
been  thoroughly  cleared  of  obstructions  to  navigation.  The  Suwanee 
is  the  largest  vessel  that  has  up  to  this  time  navigated  the  stream, 
being  115  feet  long  and  28  feet  beam  over  all.  The  boat  needs  repairs 
from  the  rough  usage  necessary  on  this  work,  and  it  is  proposed  to 
expend  a  portion  of  the  balance  remaining  for  this  purpose. 

During  the  progress  of  the  work,  March  11  to  May  31,  1899,  901 
snags,  360  overhanging  trees,  all  over  2  feet  in  diameter  at  the  butt, 
104  stumps,  2  wrecks,  400  cubic  yards  of  sand  and  mud,  and  54  cubic 
yards  of  rock  were  removed  Irom  the  river.  * 

Logging  operations  are  the  great  source  of  obstructions  on  this  river, 
and  unless  some  means  are  taken  to  stop  the  present  practice,  it  will 
only  be  a  short  time  before  the  river  will  become  badly  obstructed 
again.  The  matter  has  been  brought  to  the  attention  of  the  Depart- 
ment of  Justice,  and  it  is  hoped  that  the  flagrant  violations  of  the  law 
involved  in  the  present  methods  of  constructing  booms  and  rafts  will 
cease.  The  logging  business  is  the  most  considerable  industry  on  this 
river,  but  is  now  conducted  in  such  a  way  as  to  interfere  with  and 
obstruct  other  navigation  and  should  be  put  under  special  regulations. 
In  this  connection  attention  is  invited  to  the  accompanying  report  of 
Mr.  O.  N.  Bie,  superintendent. 

All  of  the  appropriations  since  that  made  in  act  of  September  19, 
1890,  have  been  for  maintenance. 

The  sum  of  $15,000,  still  remaining  unappropriated  of  the  amount 
estimated  to  complete  the  existing  project,  in  addition  to  $2,000  required 
for  maintenance,  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1901. 

The  Ocklawaba  River  is  in  the  coUection  district  of  St.  Johns.  The  nearest  light- 
house is  the  St.  Augustine  Light.    The  nearest  fort  is  Fort  Marion,  Fla. 

Mmiey  statement, 

July  1, 1898,  balance  unexpended $3,000.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. ..      3, 000. 00 

6,000.00 
June  30, 1899,  amount  expended  during  fiscal  year 4, 366. 30 

July  1, 1899,  balance  unexpended 1,633.70 

July  1, 1899,  outstanding  liabilities 85.35 

July  1, 1899,  balance  available 1,548.35 


Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $15,000.00 

For  maintenance  of  improvement 2,000.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriations  for  improvement  and  maintenance  of  Ocklawaha  JSiverf  Florida, 

September  19, 1890 $10,000 

July  13, 1892 1,000 

AuROst  18, 1894 3,000 

Junes,  1896 3,000 

March  3, 1899 3,000 

Total 20,000 


COMMERCIAL  STATISTICS. 

Commerce  of  Ocklawaha  Biver,  Florida^  during  year  ending  December  SI,  1898, 
[Furnished  by  R.  J.  A^dams.] 


Articles. 


Gross 
touDage. 


Articles. 


Cotton  and  wool l'   Merchandise. 

?ertibzer8 25   j  Ship  stores  . 

Prtiits j  4    1  Vegetables  . 

Grain 261   .Hay. 

Hides '  1 

flooej,  sirup,  etc I  17 

Lomber, rough  anddressed '  12 


Gross 
tonnage. 


640 

8,500 

20 

100 


Total. 


4,481 


Millious  of  feet  of  cypress  and  pine  logs  and  cross-ties  are  taken  out  by  different 
parties. 

AmvaU  and  departures  of  vessels  for  year  ending  December  31,  1898. 


Arrivals. 

Departures. 

Number. 

Tons. 

Number. 

Tons. 

Steanitors ...... 

160 

8,700 

160 

781 

Estimated  number  of  passengers  carried  by  water,  9,000. 


REPORT  OF  MR.  O.  N.  BIE,  8UPBRINTENDKNT. 

U.  8.  Snag  boat  "8c wanes," 

May  17,  1899. 

Colonel  :  I  have  the  honor  to  submit  the  following  report,  in  compliance  with  your 
"Kler  of  February  20,  regarding  logging  and  rafting  on  the  Ocklawaha  River: 

This  river  has  its  main  source  in  the  lakes  in  Lake  County,  and  flows  in  a  general 
northerly  direction  for  a  distance  pf  65  miles,  then  in  an  easterly  direction  for  ^ 
luiles,  emptying  into  the  St.  Johns  River  near  Welaka,  about  1(^  miles  above  St. 
Johns  Bar. 

The  upper  27  miles  flows  through  prairies;  the  lower  58  miles  through  extensive 
^ress  swamps,  and  its  flow  is  augmented  along  its  entire  distance  by  numerous 
•prings,  Jncluaing  Silver  Spring,  the  largest  in  Florida. 

The  river  is  very  crooked  ana  narrow,  in  some  places  less  than  40  feet  wide. 

The  different  branches  of  business  and  their  relative  importance  may  be  classed 
w  follows: 

Per  cent. 

^ruit  and  vegetables 4 

Javal  stores 6 

Passenger  traffic 10 

Export  of  lumber  (cypress  and  pine) , 80 

.  Previous  to  the  freeze  of  1895  the  fruit  and  vegetable  business  was  extensive,  but 
J«now  of  but  little  importance. 
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There  are  seven  small  turpentine  stills  along  the  river,  and  the  turpentine  and 
resin  are  generally  towed  in  small  barges  to  Silver  Springs  and  there  forwarded  by. 
rail. 

About  three  months  in  the  year,  January  to  March,  inclusive,  an  eiCtensive  tourist 
travel  is  carried  on  between  Palatka  and  Silver  Springs,  a  line  of  passenger  steamers 
making  daily  trips  between  those  points,  but  from  April  to  December  there  are  but 
two  small  steamers,  and  they  appear  to  be  fully  able  to  handle  all  the  vegetable, 
naval  stores,  and  passenger  business. 

Cutting  and  rafting  timber  has  been  carried  on  for  many  years,  but  it  is  only 
within  the  last  four  years  that  it  has  reached  the  proportions  it  now  has.  During 
the  past  four  years  about  13,000,000  feet  of  cypress  and  4,000,000  feet  of  pine  have 
been  rafted  yearly,  and  this  year  one  lumber  company  at  Palatka,  which  owns  the 
greatest  part  of  the  cypress  swamps  along  the  river,  has  contracted  with  a  party  to 
supply  them  with  20,000,000  teet  of  cypress.  Another  party,  who  owns  14,000  acres 
of  heavily-timbered  pine  land,  expects  to  ship  about  12,000,000  feet  of  pine  logs  per 
year  for  several  vears.    Several  others  are  eugaged  in  logging  on  a  smaller  scale. 

Cypress  logs,  delivered  at  the  mouth  of  the  Ocklawaha,  are  worth  about  $7,  and 
pine  logs  $5  per  1,000  feet,  B.  M. 

There  are  at  present  fourteen  steam  log  pullers  in  the  river  and  tributary  creeks 
engaged  in  hauling  cypress  from  ihe  swamps.  These  log  pullers  are  heavily  built 
scows,  with  powerful  engines  and  large  friction  drums,  to  which  are  attached  endless 
steel  cables  from  1  to  2  miles  along.  The  bight  of  the  cables  is  taken  into  the 
swamp  and  run  through  a  large  block  secured  to  a  tree.  When  a  tree  is  felled  it  is 
cut  into  two  logs  from  10  to  iS  feet  long ;  a  large  steel  cone  is  placed  over  one  end 
to  prevent  the  log  from  catching  stumps  and  falleu  trees,  aud  it  is  then  attached  to 
the  endless  cable  and  pulled  into  the  river,  where  it  is  placed  in  a  boom  until  a 
sufficient  number  of  logs  have  been  obtained  to  make  a  raft.  Pine  logs  are  generally 
hauled  to  the  liver  by  teams  wherever  the  river  skirts  hi^h  banks,  and  then  rolled  into 
a  boom  and  built  into  rafts.  At  one  place  (Gores  Landing)  a  railroad  has  been  lately 
built,  about  4  miles  long,  from  the  lauding  to  the  pine  woods.  The  logs  are  pulled 
to  the  railroad  by  steam  engines  and  cables,  loaded  on  the  cars  by  steam,  and  hauled 
to  the  river  by  locomotives  at  the  rate  of  from  40,000  to  50,000  feet  per  day,  and 
dumped  into  a  boom. 

It  frequently  occurs  that  logs  sink,  either  as  soon  as  they  get  into  the  water  or 
after  having  been  in  the  water  for  some  time.  Such  logs  are  generally  taken  up 
again  and  held  in  the  rafts  suspended  by  binders  between  floating  logs,  but  a  great 
number  are  carried  by  the  current  to  some  distance  below  the  boom  and  are  left  in 
the  river,  forming  bad  obstructions. 

Log  booms  consist  of  a  number  of  logs  chained  together  at  the  end  and  the  two 
ends  of  the  boom  fastened  to  the  river  bank  above  and  below  where  logs  are  rolled 
into  the  river.  When  the  booms  are  filled  with  logs  they  often  bulge  out  until  they 
nearly  touch  the  opposite  bank. 

At  one  place  (Gores  Landing)  I  have  seen  a  passenger  boat  22  feet  wide  trying  to 
force  its  way  between  the  boom  and  the  opposite  bank,  and  after  a  considerable 
difficulty  and  loss  of  time  getting  through  it  ran  unavoidably  on  a  raft  immediately 
below  the  boom  and  had  to  cut  loose  several  logs  before  it  could  get  off.  At  another 
place,  when  passing  with  the  U.  S.  snag  boat  Snwatieey  which  is  at  present  engaged  in 
removing  obstructions  on  this  river,  several  new  cypress  logs  were  seen  on  the  shal- 
low river  bottom  near  a  log  boom.  I  stopped  to  remove  them,  but  was  informed  by 
the  foreman  that  he  would  take  them  up  at  once.  This  evidently  was  not  done,  as 
the  steamer  Fearless  broke  her  propeller  on  a  log  at  that  place  the  next  day  and  had 
to  return  to  Palatka. 

I  have  found  pine  log  obstructions  more  numerous  and  also  more  dangerous  than 
cypress  logs.  Pine  rafts  are  more  carelessly  constructed,  and  a  greater  number  of 
logs  are  consequently  lost  in  rafting  them  to  the  mouth  of  the  river.  Some  piue 
logs  sink  with  but  one  end  and  the  other  floats  near  the  surface,  thus  forming  very 
dangerous  snags. 

Rafts  are  constructed  in  section  from  30  to  50  feet  long  and  about  35  feet  wide. 
A  section  generally  consists  of  four  logs  chained  together,  forming  a  square  and  filled 
with  loose  logs.  If  any  logs  are  in  danger  of  sinkiug,  a  binder  is  laid  across  the 
section  and  the  heavy  logs  fastened  to  it  by  ^*  dogs. "^  A  complete  raft  consists  of 
from  five  to  nine  such  sections  connected  behind  each  other  by  lines  or  yokes.  On 
the  outsides  of  each  section  are  large  logs  extending  several  feet  beyond  the  front 
corners  of  its  following  section;  these  are  called  "wing  logp,'*  and  prevent  the  raft 
from  catching  on  projecting  stumps  or  trees.  By  building  rafts  in  this  manner  they 
are  able  to  pass  around  very  sharp  points,  though  they  are  often  500  feet  long. 

A  rafter  is  paid  a  certain  sum  per  raft  to  take  it  down  to  the  mouth  of  the  river, 
depending  upon  the  distance  it  is  carried.  It  is  therefore  to  the  interest  of  the  own- 
ers to  make  them  as  large  as  possible.  Long  rafts  a^e  difficult  to  handle  and  when,  as 
sometimes  happens,  the  front  end  runs  against  a  snag  or  point,  the  following  sections 
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swing  athwart  the  river  and  form  a  jam.    Id  order  to  open  the  jam  several  logs,  and 
even  whole  sections,  are  often  cnt  loose  and  left  along  the  hanks,  or  sunk  in  the  river. 

Complaints  are  made,  and  Justly,  that  rafts,  log  hooms,  and  sunken  logs  are  making 
navigation  difficult  and  dangerous  and  that  new  obstmctions  are  daily  sunk  in  the  • 
channel  through  carelessness  of  loggers. 

On  my  trip  to  Volusia  Bar  last  week  I  noticed  several  new  snags  in  the  lower  river 
where  about  six  weeks  ago  the  ITnited  States  snag  boat  had  removed  all  obstructions. 
The  steamer  on  which  I  traveled  lost  two  blades  otf  its  propeller  by  hitting  sunken 
logs,  8o  we  arrived  at  Welaka  with  i>ut  one  blade  on  the  hub.  The  Captain  informed 
me  that  it  was  the  third  propeller  he  had  broken  in  six  weeks. 

Regulations  for  making  navigation  safe  and  to  prevent  unnecessary  obstructions 
of  the  river  should  be  made  and  enforced  by  the  State  of  Florida  or  United  States,  on 
the  following  points: 

1.  Size  of  rafts. 

2.  Construction  of  rafts. 

3.  Removing  drift  logs. 

4.  Size  and  location  of  log  booms. 

Extreme  width  of  rafts  should  not  exceed  20  feet,  nor  the  length  200  feet.  Every 
raft  section  should  have  two  binders  extending  from  side  to  side,  to  which  every  log, 
except  the  wing  log,  should  be  secured. 

Alt  logs  should  be  plainly  stamped  with  the  owner's  mark  on  both  ends  so  that  they 
could  be  identified  i  f  they  are  found  loose  and  obstructing  the  river.  A  penalty  should 
be  imposed  if  sunken  or  partly  sunken  logs  are  not  removed  within  a  certain  time, 
uy  thirty  days,  and  part  of  the  fine  given  to  the  informant. 

When  permission  is  granted  for  building  a  log  boom  its  width  should  he  regulated 
w  as  to  leave  a  clear  channel  of  not  less  than  40  feet  in  the  straight  parts  and  not 
)€88  than  50  feet  in  the  bend  of  the  river  for  passing  boats.  Wnere  log  landings 
happen  to  be  in  a  very  narrow  part  of  the  river,  the  logs  bhonld  be  float^  down  to 
the  boom  in  a  wider  place.  Piles  should  be  driven  about  20  feet  apart  on  the  outer 
edge  of  the  boom  along  the  channel  to  prevent  the  boom  from  bulging  when  filled 
with  logs. 

Unless  regulations  are  made  on  above  point  it  would  be  nseless  for  the  United 
Skates  to  appropriate  money  for  improving  this  river,  bnt  regulations  would  not 
ivail  unless  arrangements  were  made  for  enforcing  the  same. 

The  most  economical  and  effective  plan  for  enforcing  regulations  would,  perhaps, 
be  to  have  a  deputy  United  States  marshal  make  monthly  inspection  and  arrest 
infringers  of  such  regulations. 

Very  respectfully,  your  obedient  servant. 


Lieut.  Col.  W.  H.  H.  Bknyaird, 

Corps  of  Engineers,  U,  8,  A, 


O.  N.  BiE,  Superintendent, 


P  6. 

IMPROVEMENT  OF  ST.  AUGUSTINE  HARBOR,  FLORIDA. 

For  a  description  of  tliis  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  see  pages  1316  and 
1317,  Report  of  the  Chief  of  Engineers  for  189(5. 

The  amount  appropriated  by  the  river  and  harbor  act  of  August  17. 
1894,  being  inadequate  to  construct  the  new  work  designed,  is  still  held 
in  reserve  for  emergencies  that  may  arise  as  a  result  of  storms,  or 
tintil  additional  appropriation  is  made.  Some  erosion  of  the  shore  line 
kas  occurred  inside  of  the  inner  groin  on  the  north  side  of  the  entrance, 
and  in  the  neighborhood  of  the  inner  two  groins  on  the  south  side. 

There  were  no  operations  during  the  year  ending  June  30, 1899. 

St.  Angnstioe  Harbor  is  in  the  collection  district  of  8t.  Angustine,  which  is  the 
dearest  poit  of  entry.  Nearest  fort  is  Fort  Marion.  The  St.  Angustine  Light  Is 
the  nearest  light- honse. 

Money  staicinenU 

Joly  1, 1898,  balance  unexpended $6,000.10 

Jttly  1,1899,  balance  unexpended 6,000. 10 
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Appropriations  for  improvement  of  St.  Angu^tine  Harbor,  Florida, 

August  11,  1888 $a5;000 

.SepUsmber  19.  1890 -0,000 

July  13,  181)2 10,000 

AuKiwtlS,  1894 6,000 

Totol 71,000 


COMMKRCIAL  STATISTICS. 


From  information  furnished  by  Thomas  B.  George,  collector  of  cnstomR,  there  wa» 
DO  water  commerce  at  this  port  duriu^  the  year  end  tug  December  31,  18;^. 


P7. 

mPROVEMENT  OF  IXDIAN  RIVER,  FLORIDA. 
(1)  INDIAN  BIVBR,  BETWEEN  GOAT  CREEK  AND  JUPITER  INLET. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the  I 
project   adopted,  the  methods  of  improvement  employed,  the  work 
accomplished,  and  its  cost,  attention  is  invited  to  the  Report  of  the 
Chief  of  Engineers  for  1896,  pages  1318  to  1320. 

No  funds  being  available  there  was  no  work  done  on  the  river  proper 
during  the  last  fiscal  year. 

(2)  ne(;ro  cut. 

.  For  a  description  of  locality,  project,  and  work  done,  attention  is 
invited  to  iieports  of  the  ( 'hief  of  liingiueers  for  1894,  page  1227  et  seq., 
and  for  1890,  pages  1318-1319. 

The  river  and*  harbor  act  of  June  3,  1896,  contained  the  following 
item : 

Improving  Indian  River,  Florida,  by  dredging  channel  at  Negro  Cut,  near  Indian 
River  Inlet,  seven  thousand  five  hundred  dollars. 

In  subnntting  the  estimate  for  this  improvement  the  cost  of  the  train- 
ing wall  to  protect  the  dredged  channel  was  included.  It  will  be 
noticed  that  the  item  of  the  act  quoted  above  provides  for  dredging  only. 

The  channel  called  for  by  the  project  had  already  been  dredged  to 
its  full  dimensions,  consequently  no  material  amount  of  dredging  was 
required,  but  a  training  wall,  as  contemplated  in  the  project,  was  con- 
sidered essential  for  its  protection.  It  having  been  decided  tbat  tbe 
money  available  could  not  be  used  for  the  construction  of  the  training 
wall,  no  project  was  adopted  for  its  expenditure. 

The  river  and  harbor  act  of  March  3, 1899,  contained  the  following 
item : 

Improving  Indian  River,  Florida:  By  dredging  channel  at  Negro  Cut,  near  Indian 
River  Inlet,  five  thousand  dollars;  and  the  unexpended  balance  of  the  amount  here- 
tofore appropriated  may  be  expended  in  the  construction  of  training  wall  or  piling 
for  the  protection  of  the  dredged  channel. 

Some  shoaling  has  taken  place  in  the  dredged  channel  where  pro- 
tection is  needed  from  the  cross  currents  flowing  along  the  line  of  the 
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crooked  old  channel.  It  is  proposed  to  remove  these  shoal  places  and 
to  coDStract  the  training  wall  of  palmetto  piles,  brush,  and  stone,  with 
tbe  dredged  material  deposited  over  it  wherever  practicable. 

It  is  proposed  to  do  this  work  by  hired  labor,  using  the  United  States 
dredge  and  snag  boat  Suwanee^  or  the  new  boat,  the  construction  of 
which  was  authorized  by  the  act  of  March  3,  1899,  as  may  be  most 
convenient  and  expeditious,  the  necessary  material  to  be  purchased 
after  due  advertisement  by  circular  letter.  No  work  has  yet  been  done, 
as  the  Suwanee  has  been  engaged  upon  other  work  and  the  new  boat 
has  not  been  constructed. 

It  is  estimated  that  an  appropriation  of  $1,000  annually,  or  $2,000 
bicnuially,  will  be  required  to  maintain  this  channel, 

(3)  JUPITER  INLET. 

The  work  at  Jupiter  Inlet  is  completed.  For  description  see  Report 
of  Chief  of  Engineers  for  1897,  f  age  1554. 

The  improvement  of  Indian  River  between  Goat  Creek  and  Jupiter 
Inlet  is  of  sufficient  importance  to  warrant  its  early  completion.  The 
balance,  $29,000,  of  the  estimate  for  completing  the  project  could  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1901. 

Money  statements. 

» 

INDIAN  RIYBB,   BET  WHEN  GOAT  CRKEK  AND  JUPITER  INLET. 

Amount  (estimated)  required  for  completion  of  existing  project $29, 000.00 

Amount  that  can  be^ofitably  expended  in  fiscal  year  ending.!  nne  30,1901.    29, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  net  of  June  4, 1897. 

NEGRO  CUT,   INDIAN  RIVER  INLET. 

July  1,  1898,  balance  unexj>onded $7,820.47 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1899..      5, 000. 00 


Jaly  1, 1899,  balance  unexpended 12,820.47 


Appropriations  for  improvement  of  Indian  Uiver^  Florida, 

July  13,1892  (between  Goat  Creek  and  Jupiter  Inlet) $15,000 

Angnst  18, 1894  (Negro  Cut) 5,000 

March  2,1895  (Negro  Cut) 15,000 

February  26, 1896  (Jupiter  Inlet) 600 

Junes,  1896  (Negro  Cut) 7,500 

March  3, 1899  (Negro  Cut) 5,000 

Total 48,000 


COMMERCIAL  STATISTICS. 


No  commercial  statistics  for  this  river  are  given.    Persons  interested  in  the  matter 
were  requested  to  furnish  them,  but  they  have  not  done  so. 
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P  8. 

IMPROVEMENT  OF   HARBOR  AT  KEY  WEST,  FLORIDA,  AND  ENTRANCHi 

TUERKTO. 

[This  work  wm  in  the  charj;e  of  CaptAin  McKinstry  the  entire  year.] 

For  a  description  of  this  locality,  the  requirements  of  commerce,  aa 
account  of  early  attempts  at  improvement,  present  project,  methoiia 
used,  work  accomplished  on  east  jetty,  cost,  and  results  obtained,  see 
pages  1325-1327,  Report  of  Chief  of  Engineers  for  1896.  For  an  account 
of  commencement  of  work  on  west  jetty,  see  page  1371,  Report  of  the'. 
Chief  of  Engineers  for  1898. 

The  act  of  June  3, 1890,  contained  the  following  provision: 

Improving  entrance  to  harbor  at  Key  West,  Florida:  Continuing  improvemeDty 
eighty  thounand  dullarn. 

The  project  for  the  expenditure  of  this  sum  was  approved  by  the 
Department  March  24, 1897.  After  due  advertiseme^it,  bids  for  doing 
the  proposed  work  by  contract  were  opened  June  4,  1897.  The  bid  of 
E.  G.  Boss,  of  Jacksonville,  Fla.,  at  $1.57  i)er  too,  was  the  lowest  and 
was  accepted. 

Work  under  this  contract  was  begun  about  December  1, 1897.  On 
June  2, 1898,  work  was  suspended  by  authority  of  the  Secretary  of  War, 
at  the  request  of  the  contractor,  during  the  continuance  of  hostilities 
with  Spain.  Work  was  resumed  October  6, 1898,  and  the  contract  com- 
pleteil  June  9, 1899.  To  June  30, 1898, 14,980.1  tons  of  stone  had  been 
deposited  under  the  contract.  On  October  1, 1898,  the  time  for  com- 
pleting the  contract  was  extended  until  May  1, 18^9.  On  April  13, 
1899,  it  was  again  extended  sixty  days  from  May  1.  During  the  fiscal 
year  28,416.5  tons  of  stone  were  deposited,  making  a  toUil  of  43,396.0 
tons  under  the  contract. 

The  tracing  herewith  shows  the  condition  of  the  bar  and  of  the  jet- 
ties as  shown  by  the  survey  made  April  18  to  21,  1899.    From  this  it  ' 
appears  that  shoaling  has  taken  place  over  the  entire  bar  area.    There  * 
is  a  safe  channel  across  the  bar  10.5  feet  deep  at  mean  low  water. 

The  approved  project  for  the  jetty  under  construction  contemplates  a' 
structure  the  foundation  and  hearting  of  which  is  to  consist  of  coral 
limestone  of  the  vicinity  and  of  a  capping  of  heavy  granite  blocks, 
The  work  accomplished  under  the  contract  which  was  terminated  Jane 
9, 1899,  completes  the  foundation  and  hearting  from  Station  1300  to  Sta- 
tion 5900. 

The  act  of  March  3,  1899,  contained  the  following  provision: 

Improving  entrance  to  Key  West  Harbor,  Florida:  Continuing  improvement, 
twenty -five  tliousand  doHars. 

A  project  for  the  expenditure  of  this  sum — in  substance,  theextensiouj 
of  the  foundation  and  hearting  of  the  west  jetty  to  the  south — was  subj 
mitted  April  15, 1899,  and  approved  April  25, 1899.    The  project  involvedl 
the  performance  of  the  work  by  contract.    Bids  were  opened  June  29, 
1899. 

The  northwest  channel  is  of  great  importance,  affording  as  it  willj 
when  the  project  for  its  improvement  is  completed,  a  short  cut  for  dee 
draft  vessels  entering  and  departing  from  Key  West.    The  work  shoul 
be  pushed  forward  as  rapidly  as  possible,  and,  with  this  end  in  view, 
is  recommended  that  $200,000  be  made  available  for  the  work  duriUj 
the  fiscal  year  ending  June  30,  1901. 

The  harbor  at  Key  West  is  in  the  collection  district  of  Key  West,  Fla.,  which  it 
the  nearest  port  of  entry.     Nearest  ligbt-house  is  Che  Northwest  Passage  Light,  i 
Nearest  fort  is  Fort  Taylor,  Fla. 
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Money  statement 

Jnly  1,  1898,  balance  nnoxpended $50,593.95 

Amoant  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .     25, 000. 00 

75, 593. 95 
JnneSO,  1899,  aiuoimt  expended  during  fiscal  year 50,301.94 

July  1, 1899,  balance  nncxpended 1 25,292.01 

July  1, 1^99,  out8tundin«»:  liabilities 175.00 

Jnly  1, 1899,  balance  available 25,117.01 

(Amount  (estimated)  re(jnired  for  completion  of  fxi8tin<j  project 200,000.00 
Amoun  t  that  can  beprohtably  expended  in  fiscal  year  enilmg  June  30, 1901.  200,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


Appropriations  for  improrement  of  vorthtcest  entrance,  Key  West  Harbor,  Florida, 


August  2, 1882 $25,000 

August  5, 1886  (survey) 2, 500 

August  11, 1888 25,000 

September  19, 1890 40,000 

July  13,1892' 75,000 


August  18, 1894 $80,000 

June  3, 1^96 80,000 

March  3, 1899 25,000 


Total 352,500 


Abstract  of  proposals  for  furnishing  stone  on  west  jetty  at  northwest  entrance  to  harbor 
at  Key  IVest,  Fin.,  received  and  opened  on  June  29,  1899,  in  response  to  advertisement 
dated  May  29,  1899, 


Kame  and  address  of  bidder. 

15,000  1 
Rate. 

ons  Htone. 

Remarks. 

Amount. 

Roderick  O.  Roes.  JackeonvUle,  Fla  . . . . 

$2.17 

$32,550.00 

The  amount  of  fundn  available  will  per- 
mit of  entering  into  contract  for  about 
10,000  tons. 

Contract  in  force  during  fiscal  year. 


Name  of  contractor. 


Date  of       j    Date  <if  ex- 
Contract.  Date  approved,   beginning  of     piration  (as 

work.  extended). 


Roderick  G.  Ross Jetty  constmctiou >  July    8, 1897     Aug.  15, 1897     June  30, 1899 


Work  was  suspended  from  June  2,  1898,  to  October  6,  1898,  diirini;  continuanoe  of 
hostilities  with  iSpain. 


COMMKRCIAL  STATISTICS. 

Commerce  of  Key  West,  Fla,,  during  year  ending  December  SI,  1S98, 

(Compiled  from  information  fumlahed  by  the  Mallory.  Plant,  and  Kaat  Coast  St^Rmnhlp  lines,  and  by 
Wiu.  Curry's  Sons,  Cash  &  Ciirry,  and  N.*0.  Benner  &  Co.,  of  Key  West,  J'ia.J 


Cigars  

Filth  and  oysters. 

FrulU 

Grain 


Hides 

Mere  ban  dise. 
Pinesipples.. 

Ship  stores 

Sponges 

Tobacco  

Vegetables... 

Total... 


Articles. 


Gross  ton- 

Value (esti- 

nage 
(estiiuated). 

mut«<l). 

488 

f4, 320.  000 

741 

17  023 

2,178 

52. 8515 

4,011 

115, 160 

2t>7 

15. 135 

58,  U86 

6,905,724 

1.  2U0 

22, 000 

1,300 

IGl.OOO 

157 

480.  ii77 

620 

623,  000 

2,990 

194. 0:)0 

72,968 

12,  003,  004 
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JrrivaU  and  departures  of  veaeU  at  port  of  Key  West,  Fla.,  during  year  ending  December 

Sly  1808. 
[FnmUhed  by  collector  of  cnttoms.] 


Kind  of  veatelt. 

Arriyala. 

Departures. 

Number. 

Tons. 

Number. 

Tons. 

St^'amc^re  »»» ,,,,^,-,t,,»,, ^^^ -,,»,,,,,*. ,,».,».. 

627 
330 

421,797 
102,900 

490 
306 

872,680 

72,137 

Sailinff  vessoli... •••> 

Value  of  imports  during  1898 $214,413 

Value  of  exports  during  1898 769,205 

Estimated  number  of  passengers  carried  by  water,  17,988. 

The  regular  transportation  lines  in  operation  during  the  year  were  the  Plant 
Steamship  Line,  which  ran  three  steamers  per  week  between  Tampa,  Havana,  and 
Key  West;  the  Florida  East  Coast  Steamshin  Line,  which  ran  three  steamers  per 
week  between  Miami  and  Key  West :  the  Mallory  Line,  running  steamers  between 
New  York  and  Galveston,  one  of  whion  stopped  weekly  at  Key  West ;  and  the  Morgan 
Line,  running  between  New  Orleans  and  Havana,  one  steamer  per  week  stopping  tt 
Key  West.  These  lines  partly  suspended  operations  during  the  continuance  of  the 
war  with  Spain. 


REMOVING  THE  WATER  HYACINTH  FROM  FLORIDA  WATERS. 

Under  the  provisions  of  the  sundry  civil  act  approved  June  4, 1897, 
a  board  of  officers,  consisting  of  Lieut.  Col.  W.  H.  H.  Benyaurd  aud 
Maj.  James  B.  Quinn,  Corps  of  Engineers,  was  appointed  to  investigate 
the  extent  of  the  obstruction  to  the  navigable  waters  of  Florida,  Louisi- 
ana, aud  other  South  Atlantic  and  Gulf  States  by  the  aquatic  plant 
known  as  the  water  hyacinth,  and  to  perform  such  experimental  work 
as  might  be  deemed  necessary  to  determine  a  feasible  plan  or  method 
of  checking  or  removing  such  obstruction. 

The  report  of  this  board,  submitted  under  date  of  November  30, 1898, 
is  printed  in  House  Doc.  No.  91,  Fifty-fifth  Congress,  third  session.  The 
board  recommended  the  construction  of  two  boats,  one  for  use  in  Florida 
and  the  other  in  Louisiana.  The  board  also  favorably  considered  the 
use  of  log  booms  as  an  adjunct  to  the  operation  of  the  steamers. 

The  river  and  harbor  act  approved  March  3, 1899,  contained  the  fol- 
lowing item : 

The  sum  of  $25,000,  or  bo  much  thereof  as  may  he  necessary,  is  herehy  appropriated, 
to  he  expended  under  the  direction  of  the  Secretary  of  War,  for  the  construction  of 
a  hoat  suitable  for  operating  on  the  navigable  streams  of  the  Stato  of  Florida,  in 
removing  therefrom  the  aquatic  plant  known  as  the  water  hyacinth,  so  far  as  itii 
an  obstruction  and  hindrance  to  interstate  or  foreign  commerce;  also  $1,000  for  log 
booms,  to  be  used  as  adjuncts  to  such  steamer,  and  $10,000  for  conducting  the  neces- 
sary operations,  making  $36,000  in  all,  according  to  the  estimate  and  recommendation 
of  the  War  Department,  as  found  in  House  Document  Number  Ninety-one,  Fifty-tiftb 
Congress,  third  session. 

Under  this  provision  it  is  proposed  to  design  a  suitable  boat  and  have 
same  built  by  contract.    Nothing  has,  as  yet,  been  done  on  this  work. 

It  is  estimated  that  the  sum  of  $10,000  will  be  required  for  operating 
expenses  of  this  boat  during  the  fiscal  year  ending  June  30, 1901. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899.. .  $36, 000. 00 
July  1, 1899,  balance  unexpended 36,000.00 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901.     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriations  far  removing  the  water  hyacinth,  Florida. 

March  3, 1899: 

For  construction  of  boat $25,000 

For  log  booms 1,000 

For  operating  expenses 10,000 

Total 36,000 


P  10. 
DREDGE  FOR  RIVER  AND  HARBOR  IMPROVEMENTS,  FLORIDA. 

The  river  and  harbor  act  approved  March  3, 1899,  contained  the  fol- 
lowing item: 

The  mim  of  thirty-five  thousand  dollars,  or  so  much  thereof  as  may  be  necessary, 
is  hereby  appropriated,  to  be  expended,  in  the  discretion  of  the  Secretary  of  War, 
in  the  purchase  or  construction  of  a  suitable  dredge,  with  snagging  outfit,  to  be  used 
in  connection  with  the  several  works  of  river  and  harbor  improvement  on  the  coast 
of  Florida  and  the  waters  tributary  thereto. 

Under  this  provision  it  is  proposed  to  design  a  steel  hull,  stern  wheel, 
combined  dredge  and  snag  boat  about  115  feet  long,  28  feet  beam,  and 
7  feet  depth,  to  be  driven  by  a  200  horsepower  engine  and  to  be  fitted 
with  dredging  machinery  consisting  of  a  2-yard  clam  shell  and  a  12-inch 
centrifngal  pump;  also  snagging  appliances  adapted  for  use  with  the 
dredging  machinery.  Some  preliminary  work  has  been  done  on  the 
plans  for  the  boat.  When  the  plans  and  specifications  are  completed 
it  is  proposed  to  invite  proposals  for  construction  and  to  let  contract 
therefor  if  a  satisfactory  proposal  is  received. 

Money  statement 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1899.. .  $35, 000. 00 
July  1,  ]^>9,  balance  unexpended  and  available 35,000.00 


PlI. 

mVESTIOATION  OP  THE  EXTENT  OF  THE  OBSTRUCTION  OP  THE  NAVI- 
GABLE WATERS  OF  FLORIDA,  LOUISIANA,  AND  OTHER  SOUTH  ATLAN- 
TIC AND  GULF  STATES  BY  THE  AQUATIC  PLANT  KNOWN  AS  THE 
WATER  HYACINTH. 

[Printed  in  Hoqm  Doc.  No.  91,  Fifty-fifth  C:k>ngre88,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  JD.  0.,  December  14, 1898. 

SiB:  The  sundry  civil  act  approved  June  4, 1897,  provides  as  follows: 

That  the  Secretary  of  War  be,  and  he  is  hereby,  aathorized  to  inye8ti£:ate  the 
extent  of  the  obstraction  of  the  navigable  waters  of  Florida,  Louisiana,  and  other 
South  Atlantic  and  Gulf  States  by  the  aquatic  plant  known  as  the  water  hyacinth, 
and  to  perform  such  experimental  work  as  ho  shall  deem  necessary  to  determine  some 
suitable  and  feasible  plan  or  metliod  of  checking  and  removing  such  obstacle,  so  far 
as  it  is  a  hindrance  to  interstate  or  foreign  commerce,  and  to  report  the  results  of 
such  investigation  and  experimental  work ;  and  the  sum  of  five  thousand  dollars,  or 
so  mach  thereof  as  may  be  necessary,  is  hereby  appropriated  to  pay  the  cost  thereof. 
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For  the  piir])ose  of  considering  tbe  question  demanding  attention 
under  tliis  provision  of  law,  a  Board  of  Officers  consisting  of  Lieut.  Col. 
\y.  H.  H.  Benyaurd  and  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
was  constituted,  by  authority  of  tbe  Secretary  of  War,  to  give  the 
matter  such  consideration  as  was  possible  with  tbe  limited  Ainds  pro- 
vided, and  I  bave  now  the  honor  to  submit  the  accompanying  copy  of 
report,  dated  November  30, 1898,  with  map'  and  two  photographs^  by 
tbe  Board  upon  tbe  subject. 

It  is  stated  in  tbe  rei>ort  that  the  map  submitted,  which  shows  the 
St.  Johns  River  from  Jacksonville  to  Lake  Washington,  covers  almost 
the  entire  area  of  the  territory  in  the  State  of  Florida  mainly  affected 
by  the  plant,  so  far  as  the  navigability  of  the  streams  is  concerned. 
Its  existence  in  many  smaller  lakes,  ponds,  and  streams  has  not  been 
considered  by  the  Board  for  the  reason  that  such  consideration  would 
have  no  particular  bearing  upon  the  question  at  issue.  In  Louisiana 
the  plant  is  found  in  nearly  all  the  streams,  lakes,  bays,  and  bayous 
connecting  with  the  Gulf  in  tbe  portion  south' of  the  latitude  of  .Baton 
Bouge,  extending  from  tbe  eastern  parishes  westward  to  the  Sabine 
River.  So  far  as  is  known,  the  hyacinth  in  no  way  affects  tbe  streams 
in  Georgia  or  Alabama,  or  even  those  in  western  Florida.  It  is  there- 
fore assumed  that  its  growth  is  confined  to  Florida  and  Louisiana,  and 
to  these  States  tbe  Board  has  confined  its  attention. 

A  series  of  experiments,  both  chemical  and  mechanical,  was  conducted 
in  tbe  heart  of  the  infected  district  in  Florida,  with  a  view  to  tbe 
destruction  of  tbe  plant,  and  consideration  was  also  given  to  the  sub- 
ject of  utilizing  nature  to  effect  tbe  desired  result  by  the  introduction 
of  some  animal  or  parasitic  growth. 

Reviewing  the  results  of  the  experiments  and  investigations  con- 
ducted, tbe  Board  is  of  opinion — 

1.  That  an  attempt  to  utilize  nature  for  the  destruction  of  the  plant 
is  not  desirable. 

2.  That  the  action  of  the  chemicals  experimented  with  does  not  offer 
any  solution  of  the  problem.  In  this  connection  reference  is  made  to 
tbe  successful  experiments  of  Assistant  Engineer  P.  H.  Thomson,  of 
Plaqnemine,  La.,  with  a  saturated  solution  of  salt,  with  enough  quick- 
lime added  to  make  a  good  spraying  mixture.  The  cosit  of  this  method, 
estimated  at  about  2  cents  per  square  yard,  would,  however,  make  its 
use  over  an  area  of  many  thousand  acres  a  very  expensive  undertaking* 

3.  That  while  it  is  beyond  tbe  limit  of  probability  that  tbe  plant  can 
be  entirely  eradicated  by  mechanical  means,  there  is  no  doubt  that  the 
condition  of  affairs  can  be  greatly  ameliorated  by  active  measures  in 
that  line.  Of.  the  methods  suggested,  that  of  crushing  appears  to  be 
the  best.  In  all  measures,  however,  that  might  be  considered  for  clear- 
ing tbe  streams  of  tbe  obstruction,  the  i)oint  should  not  be  overlooked 
that  all  bridges  should  bave  suitable  spans  or  openings  to  allow  a  free 
passage  of  all  floating  masses  of  tbe  weed. 

The  details  of  construction  of  suitable  boats  for  operating  on  the 
streams  have  been  duly  considered,  and  it  is  recommended  by  tbe  Board, 
that  two  boats  be  built,  one  for  Florida  and  tbe  other  for  Louisiana,  at 
a  cost  of  about  $25,000  each.  The  use  of  log  booms  as  an  adjunct  to 
tbe  operation  of  the  steamers  is  favorably  considered  by  the  I5oard,  tbe 
cost  of  their  construction  being  placed  at  $1,000.  In  addition  to  these 
amounts  an  ai)propriation  of  $10,000  for  each  district  is  deemed  neces- 
sary for  conducting  operations.    Annual  appropriations  will  also  be 

*lHot  reprinted.    PriDted  in  House  Doc.  No.  91,  Fifty-Hfth  CoDgiess,  third  session. 
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aeeded,  for  which  provision  can  be  made  in  the  future,  in  the  light  of 
experience  gained  in  the  proposed  operations. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^  U.  S.  Army. 
Hod.  K.  a.  Alger, 

/Secretary  of  War» 


REPORT  OF  BOARD  OF  ENGINEERS. 


United  States  Engineer  Office, 
8t  Augmtinej  Fla.^  November  30y  1898. 
Generax:  The  Board  of  Engineer  Officers  constituted  by  Special 
Orders,  No.  18,  Headquarters  Corps  of  Engineers,  Washington,  June 
19,  1897,  to  investigate  the  water  hyacinth  question  in  the  States  of 
Florida  and  Louisiana,  has  the  honor  to  submit  the  fbllowing  report: 

The  act  of  Congress  constituting  the  Board,  and  which  defined  the 
scope  of  its  duties,  is  as  follows: 

I'bat  the  Secretary  of  War  be,  and  he  is  hereby,  anthorized  to  investigate  the 
extent  of  the  obstruction  of  the  navigable  waters  of  Florida,  Louisiana,  and  other 
Booth  Atlantic  and  Gulf  States  by  the  aquatic  plant  kuown  ns  the  water  hyacinth, 
and  to  perform  such  experimental  work  as  he  shall  deem  necessary  to  determine  some 
suitable  and  feasible  plan  or  method  of  checking  and  removing  such  obstacle,  so  far 
as  it  is  a  hindrance  to  interstate  or  foreign  commerce,  and  to  report  the  results  of 
such  investigation  and  experimental  work;  and  the  sum  of  five  thousand  dollars,  or 
BO  much  thereof  as  may  be  necessary,  is  hereby  appropriated  to  pay  the  cost  thereof. 

The  Board metat  St.  Augustine  September 5, 1897,  and  entered  upon 
Us  duties.    The  water  hyacinth,  its  propagation,  growth,  spread,  and 
the  tendency  thereof,  if  not  checked,  to  eventually  destroy  the  naviga- 
bility of  the  streams  involved,  has  been  the  subject  of  former  investiga- 
tion and  reports,  not  only  by  officers  of  the  War  Department,  but  by 
the  Department  of  Agriculture.    Documents  that  were  on  the  files  ot 
the  Department,  various  other  papers,  letters,  newspaper  clippings,  and 
expressions  of  oi»inion  from  interested  parties  were  read  and  duly  con- 
sidered.   With  all  the  iuforuiatiou  derived  from  the  above  enumerated 
sources  of  information,  it  may  fairly  be  assumed  that  there  was  but 
little  other  literature, either  published  or  which  could  otherwise  be  made 
available,  that  would  throw  any  great  amount  of  additional  light  on  the 
vexed  question  so  far  as  it  related  to  the  plant  in  Florida  and  as  to 
suggested  means  that  should  be  adopted,  either  for  the  actual  extinc- 
tion of  the  plant  or  for  an  amelioration  of  existing  conditions,  with  a 
view  to  restoring,  or  at  least  maintaining  to  some  extent,  the  naviga- 
bility of  the  affected  streams.    With  the  information  before  the  Board 
a  general  plan  was  outlined  to  carry  on  examinations  on  certain  lines. 
As  Mr.  J.  W.  Sackett,  assistant  engineer,  attached  to  the  United  States 
engineer    office  at   St.  Augustine,  had  been  engaged  under  former 
instructions  to  institute  certain  investigations,  the  Board  availed  itselt 
of  his  services  to  carry  out  its  views.    His  report  on  various  matters  oi 
interest  regarding  the  question  is  appended. 

There  is  likewise  attached  to  the  report  herewith  a  general  outline 
map  (in  two  sheets)  of  the  Upper  St.  Johns  River  and  connecting  lakes, 
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which  cover  almost  the  entire  area  of  the  territory  in  the  State  of 
Florida  mainly  affected  by  the  plant— that  is,  so  far  as  the  navigability 
of  the  streams  is  concerned.  There  are  otherwise  many  smaller  lakes, 
ponds,  and  streams  in  which  the  plant  is  found  in  abundance,  but 
which,  having  no  partictilar  bearing  upon  the  question  at  issue,  are  not 
taken  into  consideration. 

In  Louisiana  the  plant  is  found  in  nearly  all  the  streams,  lakes,  bays, 
and  bayous  in  the  southern  part  of  the  State,  a-bout  south  of  the  lati- 
tude of  Baton  Eougo,  which,  either  by  thoraFelves  or  through  their 
connection  with  other  streams,  emi)ty  into  the  Gulf.  The  affected  area 
extends  from  the  eastern  parishes  of  the  State  to  the  Sabine  Biver  on 
the  west. 

It  might  here  be  stated  that  so  far  as  is  now  known  the  western 
streams  of  Florida,  flowing  into  the  Gulf  of  Mexico,  do  not  appear  to  be 
affected,  and  further  inquiries  made  of  engineer  officers  in  charge  of 
improvements  of  rivers  and  harbors  in  western  Florida,  Georgia,  and 
Alabama  fail  to  elicit  any  information  that  the  streams  in  these  districts 
are  in  any  way  affected  by  the  hyacinth.  In  fact^  it  is  stated  that  the 
plant  does  not  exist  in  any  of  the  rivers  in  these  districts.  It  may 
therefore  be  assumed  that  in  general  its  growth  is  confined  to  Florida 
and  Louisiana,  and  to  these  States  the  Board  confined  its  attention. 

The  conditions  of  affairs  as  affecting  the  navigability  of  the  streams 
in  both  of  these  States  has  been  the  subject  of  former  reports  to  Con- 
gress and  to  the  Departments  engaged  in  the  investigation  of  the 
question.    Beference  to  these  reports  will  be  made  hereafter. 

As  to  the  plant  itself,  under  investigations  made  by  the  Department 
of  Agriculture  and  reported  upon  by  Mr.  Herbert  J.  Webber,  the  fol- 
lowing description  of  the  hyacinth  is  here  inserted: 

The  water  hyacinth  is  a  native' of  tropical  South  America.  It  has  clasters  of  light- 
hlue  or  violet  flowers,  aud  hlooms  freely,  and  this  has  led  to  its  being  widely  culti« 
▼ated  in  Europe  and  America.  In  troj^ical  and  subtropical  America^  according  to 
Schonland,  it  is  a  common  and  widely  distributed  weed.  The  plant  is  a<^uatio  and 
commonly  floats  on  the  surface  of  the  water  without  attachment  to  the  soil.  If  the 
water  is  shallow,  however,  the  roots  may  grow  into  the  soft  mud  and  become  firmly 
attached.  In  many  places  on  the  banks  of  the  St.  Johns  Biver  the  plants  may  be 
found  growing  on  the  muddy,  marshy  banks,  where  the  roots  have  a  firm  attachment 
to  the  soil.  If  the  plants  are  to  succeed,  however,  the  soil  must  be  thoroughly  satu- 
rated with  water  and  of  a  loose  texture.  Even  under  such  conditions  they  are  evi- 
dently not  entirely  suited,  as  they  do  not  grow  as  large  as  when  floating.  If  the 
soil  becomes  comparatively  dry,  the  plants  die.  The  leaves  of  the  water  hyacinth 
form  a  rosette  from  1  to  2  feet  high.  This  remains  above  the  water  as  the  plant 
floats.  The  basal  portions  of  the  leaf  stalks  of  the  young  plants  are  strongly 
swollen.  As  the  plant  becomes  older  these  swellings  gradually  disappear  and  the 
petiole  lengthens  and  becomes  of  nearly  equal  thickness  throughout,  or  graduidly 
tapers  from  the  base  to  the  leaf  blade.  The  swellings  on  the  petioles  on  tne  young 
leaves  act  as  air  reservoirs.  In  this  way  they  insure  the  stability  of  the  jsroung 
plant,  keeping  it  from  sinking  and  preventing  it  fipom  being  overturned  by  wind  or 
waves.  Old  plants  become  so  thoroughly  entangled  that  they  can  be  torn  apart 
only  with  considerable  difficulty,  and  are  in  no  danger  of  being  overturned.  Their 
long  petioles  are  provided  with  large  air  chambers,  which  probably  contain  more 
air  than  the  swollen  leaf  stems  of  the  young  plant.  The  roots  form  a  dense,  bushy 
mass,  in  many  cases  reaching  a  length  of  over  2  feet. 

In  further  explanation  of  the  peculiarities  of  the  plant,  Mr.  Sackett, 
in  his  letter  *  to  Lieutenant  Colonel  Benyaurd,  under  date  of  September 
9, 189(>,  when  referring  to  the  obstruction  to  navigation  of  the  St.  Johns 
Kiver  at  Palatka,  due  to  the  accumulation  of  the  plant  in  the  river  by 
the' bridge  of  the  Florida  East  Coast  Kailway  Company,  wrote  as 
follows : 

The  plant  forming  the  obstruction  is  known  to  science  under  the  name  Eichhomia 
eraasipes  or  PonUderia  crasaipes*    It  is  similar  in  appearance  to  the  common  pickerel 

*  Not  received. 
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weed,  generally  known  in  the  Sonth  as  wampee.  Instead  of  the  heart-shaped  leaf 
of  the  wampee,  however,  its  leaves  are  hroaa,  lance-shaped,  nearly  circnlar.  The 
stems  of  the  leaves  are  eeneraliv  enlarged,  at  the  water  surface  and  jnst  above,  into 
onrioos  oval  halbs  filled  with  air  cells,  which  evidently  serve  the  double  purpose  of 
adding  buoyancy  to  the  plant  and  strength  to  the  stems.  These  bulbs  are  more  pro- 
nounced when  the  plant  is  growing  singly  or  iu  small  groups.  In  large  masses  of  the 
plant  the  enlargement  of  the  leaf  stems  is  hardly  apparent.  The  leaves  attain  a 
height  of  from  1  to  4  feet  above  the  water,  the  largest  plants  being  found  in  the  large 
ffronps.  The  flower  is  very  showy,  being  of  a  lilac-rose  color  with  a  yellow  spot  on 
the  uppermost  petal.  The  individual  flowers  are  about  li  inches  in  diameter.  They 
are  formed  on  the  central  stem  in  the  shape  of  a  spike  about  5  inches  in  length.  The 
roots  are  numerous  and  have  a  central  wire-like  stem,  from  all  sides  of  which  feath- 
ery filaments  prmect  from  one-half  to  1  inch  in  length.  The  roots  vary  in  length 
from  6  inches  to  2  feet,  depending  upon  the  size  of  the  plant.  The  flower  is  periect 
and  the  plant  is  no  doubt  propagated  from  the  seed.  A  noticeable  peculiarity  is 
that  as  soon  as  the  flower  fades  the  stem  bends  sharply  over  in  the  middle,  immers- 
ing the  seed  pods.  The  plant  is  also  propagated  by  runners  starting  from  the  crown 
Just  beneath  the  water  surface.  At  a  distance  of  about  6  inches  a  new  plant  begins 
to  grow.  Each  new  plant  gives  forth  another  runner.  In  this  manner  large  masses 
of  the  plant  grow  together  and  remain  intact  as  they  drift  about  from  place  to  place. 
The  following  are  extracts  from  a  conmiunication  emanating  from  the  United  iStates 
Department  of  Agriculture  in  reference  to  this  plant : 

'^It  is  a  native  of  Venezuela  and  was  introduced  into  this  country  as  an  ornamental 
plant  many  years  ago.  In  the  Southern  States  it  escapes  from  oultivatif*n  easily, 
and  during  tiie  past  five  years  has  become  so  abundant  in  southern  Louisiana  and 
in  the  St.  Johns  River  region  of  Florida  that  it  seriously  interferes  with  drainage, 
and  in  some  cases  with  navigation.     •    •    • 

''This  Department  has  mi^e  no  experiments  with  its  eradication,  'and  there  seems 
to  be  no  other  method  of  procedure  tnan  to  remove  the  plant  periodically  by  cutting 
and  raking,  precisely  as  it  has  been  found  necessary  to  do  in  Northern  canals  with 
Udara  oanademii  ana  other  weeds." 

The  manner  in  which  the  plant  had  been  introdnced  into  the  States 
where  navigable  streams  are  now  so  vitally  affected  has  been  a  source 
of  endless  discussion  and,  naturally,  a  great  divergence  of  opinion. 

In  Florida,  it  has  been  stated  and  very  generally  believed  that  the 
plant  was  introduced  fix)m  Europe  some  seven  or  eight  years  ago  and 
planted  in  a  small  pond  near  Palatka.  Here  it  flourished  to  such  an 
extent  that  it  became  necessary  to  lind  means  to  have  it  disposed  of^ 
The  plants  were  taken  from  the  pond  and  thrown,  as  stated,  into  the 
river.  This  action,  it  is  asserted,  was  the  inoeption  of  the  serious  con- 
dition of  affairs  now  existing.  This  condition  was  further  supple- 
mented by  the  extraordinary  growth  of  the  plant,  due  to  its  methods 
of  propagation.  Various  other  opinions  prevail  as  to  its  initial  distri- 
bution throughout  the  St.  Johns  Basin.  So  far  as  observation  goes,  the 
plant  itself  appears  to  be  mainly  confined  to  the  St.  Johns^  its  connect- 
ing lakes,  and  minor  tributaries,  with  the  exceptions  previously  noted. 
While  it  may  probably  be  a  fact  that  the  plant  was  introduced  from 
Europe  and  found  a  foothold  in  Florida,  other  opinions  have  been  given 
that  years  ago  the  hyacinth  was  known  on  the  Lower  St.  Johns.  It  is 
further  stated  that  the  extensive  marsh  between  Lake  Harney  and  the 
source  of  the  river  is,  and  has  been  for  years,  the  biding  place  and 
nursery  of  the  plant,  and  that  before  the  construction  of  the  canal  con- 
necting Lakes  Tohopekaliga,  Kissimmee,  and  Okeechobee  with  the 
waters  leading  to  the  Gulf  of  Mexico,  the  region  was  periodically 
flushed  by  the  watershed,  and  all  floating  vegetable  matter  and  debris 
was  carried  down  the  main  channeL  This  kept  the  river  free  from  all 
accumulation  of  the  plant. 

Whether  indigenous  or  imported,  the  fact  appears  to  remain  that  the 
plant  grows  in  profusion  in  the  upper  regions  of  the  St.  Johns,  and 
under  certain  conditions  of  rainfall  and  flow  it  may  be  carried  on 
and  make  its  appearance  in  sections  below.  While  many  of  the  smaller 
streams  are  congested,  due  to  the  action  of  winds  forcing  floating  masses 
BNa  99 102 
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of  the  weed  into  them  flrom  the  main  river,  it  would  appear  improbable 
that  in  the  last  seven  or  eight  years  the  weed  would  have  wended  its 
way  some  hundred  or  more  miles  upstream  and  have  spread  over  thou- 
sands of  acres.  Cattlemen  have  carried  the  plant  upstream  for  propa- 
gation and  for  growth  as  food  for  their  animals,  but  it  is  not  thought 
that  this  has  been  to  such  an  extent  as  to  have  caused  the  widespread 
growth  of  the  pest.  Nor  does  the  statement  of  its  importation  from  any 
foreign  countiy  account  for  its  growth  and  spread  over  the  entire  lower 
sections  of  Louisiana,  upon  streams  widely  separated  and  which  are,  in 
many  instances,  not  connected.  Some  of  the  main  streams  and  other 
bodies  of  water  now  affected  in  that  State  may  be  enumerated,  though 
the  list  does  not  comprise  all  in  which  the  plant  has  made  its  appear- 
ance. The  rivers  are  Sabine,  Calcasieu,  Mermentau,  Atchafalaya, 
Grand  Amite,  Tangipahoa,  Chefuncte,  Tickfaw  The  bayous  are  Ver- 
milion, Teche,  Plaquemine,  Grossetete,  Barataria,  Manchac.  The  lakes 
are  Grand,  Chicot,  Pontchartrain,  Manchac.  The  bays  are  Vermilion 
and  Cote  Blanche, 

Ko  definite  statement  has  been  made  as  to  the  length  of  time  that 
the  streams  in  Louisiana  have  been  afifected.  It  may  be  stated,  how- 
ever, that  one  of  the  members  of  the  Board,  when  in  charge  of  certain 
river  and  harbor  improvements  in  the  State  some  twenty  years  ago, 
hdd  the  plaut'and  its  peculiarities  described,  and  it  is  believed  that  it 
was  then  flourishing  in  the  Atchafalaya.  This  was  before  the  year 
stated  as  to  its  first  appearance  in  Florida. 

As  to  the  condition  of  the  streams  where  navigability  and  business 
interests  have  been  endangered  by  the  plant,  reference  can  be  made  to 
the  report  of  Mr.  Sackett. 

In  Florida  the  accompanying  photographs  show  vast  accumulation 
of  the  plant  at  certain  localities.  In  Louisiana  reference  has  already 
been  made  to  various  streams  or  other  bodies  of  water  in  which  the 
hyacinth  abounds.  In  this  latter  State  practically  all  the  bayous  in 
the  southern  part  are  badly  infested.  The  Vermilion  is  entirely  blocked 
from  the  mouth  up  for  a  distance  of  17  miles.  Bayou  Black,  Blue  Bayou, 
and  Bayou  Leopold  are  apparently  entirely  closed.  In  Bayou  Teche 
serious  obstructions  exist.  Even  in  the  drainage  and  other  canals  in 
the  vicinity  of  New  Orleans  contracts  have  to  be  made  to  keep  the 
channels  clear. 

In  Florida  the  main  channel  of  the  St.  Johns  is  affected  to  a  greater 
or  less  degree,  while  many  of  the  smaller  channels  are  completely 
blocked.  The  prevailing  condition  of  affairs  has  been  so  frequently 
presented  that  it  is  not  deemed  necessary  to  reiterate  the  same  in  this 
report.  Eeference  in  regard  thereto  can  be  made  to  the  reports  of 
Mr.  Sackett,  assistant  engineer,  and  Mr.  Webber,  of  the  Department 
of  Agriculture.  Still,  these  conditions,  as  presented,  are  changeable, 
due  to  climatic  or  meteorological  influences.  Then,  it  was  notic^  last 
spring,  in  the  southern  sections  of  the  St.  Johns,  the  plant  had  appar- 
ently disappeared,  or  at  least  had  appeared  to  lose  life,  and  the  hope 
was  expressed,  and  it  was  confidently  believed,  that  the  pest  was  dis- 
appearing; but  with  the  advent  of  the  rainy  season  it  appeared  in  as 
great  a  profusion  in  many  localities  as  before. 

That  the  hyacinth  has  been  and  will  continue  to  be  a  serious  men- 
ace to  the  commerce  of  the  streams  in  which  is  has  a  foothold  (and 
with  its  spread  may  obtain  a  foothold  in  others)  is  beyond  doubt,  and 
some  efforts  should  be  made  to  afford  some  degree  of  relief  to  the  many 
industries  that  are  suffering  from  the  accumulation  of  the  plant  in  the 
streams.    That  these  accumulations  at  many  points  are  due  to  the 
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stmctare  and  floating  nature  of  the  weed,  which,  under  tiie  action  of 
currents,  winds,  and  other  influences,  finds  lodgment  in  the  bends  and 
other  points  of  the  stream,  is  beyond  doubt.  These  are  natural  causes. 
In  many  other  instances  wharves,  piers,  log  booms,  and  indiflerent 
bridge  construction  are  accountable  for  the  blockade  of  commerce.  Of 
the  photographs  that  have  been  submitted  to  the  Department  no  other 
better  illustrates  what  is  supposed  to  be  the  existing  condition  of 
afifairs  than  that  of  the  bridge  at  Palatka,  where  three  small  steamers 
are  shown  attempting  to  make  their  way  through  a  mass  of  hyacinths. 
This  is  a  particularly  special  case  and  can  not  be  regarded  as  a  repre- 
sentation of  existing  conditions,  though,  as  is  known  and  has  been  par- 
ticularly stated,  many  other  serious  natural  obstructions  have  been 
found  to  exist.  Great  stress  has  been  placed  upon  the  conditions  shown 
by  the  photograph  as  illustrating  the  general  harmful  efiects  of  the 
plant  on  navigation;  whereas,  as  stated,  it  is  a  special  case,  and  has 
heretofore  been  a  subject  of  investigation  by  Congress.  The  blockade 
was  not  so  much  due  to  natural  causes  as  it  was  to  the  peculiar  con- 
structive features  of  the  lower  bridge  trusses  which  prevented  a  free 
flow  of  the  masses  of  hyacinths.  On  this  matter  reference  can  be  made 
to  Senate  Doc.  Ko.36,  Fifty-fourth  Congress,  second  session. 

Were  all  bridges,  piers,  wharves,  and  similar  constructions  so  built 
as  to  allow  a  free  flow  of  the  water,  the  difficulties  attending  naviga- 
tion in  the  larger  streams  would  be  greatly  diminished,  and  in  some 
instances,  entirely  obliterated. 

Various  suggestions  and  plans  for  the  destruction  of  the  plant  have 
been  received  and  considered.  These  may  be  divided  into  three  classes, 
viz,  mechanical,  chemical,  and  natural.  On  this  matter  a  series  of 
experiments^  chemical  and  mechanical,  were  conducted  at  St.  Francis, 
on  the  St.  Johns,  about  20  miles  above  Sanford,  in  the  heart  of  the 
infested  district  of  Florida. 

Of  the  mechanical  methods  suggested  there  were  two  that  were 
deemed  worthy  of  consideration,  viz,  the  crushing  of  the  plant  between 
heavy  rollers,  and  further,  the  gathering  of  large  masses  and  towing 
them  to  some  locality  where  they  could  be  otherwise  destroyed.  On 
this  latter  point  it  appears  to  be  an  established  fact  that  such  action 
destroys  the  plant,  and,  therefore,  one  of  the  suggestions  was  to  tow 
the  plant  to  sea.  In  the  St.  Johns  this  is  hardly  considered  a  prac- 
tical idea.  On  many  of  the  lower  bayous  and  bays  of  Louisiana  it 
might  be  done. 

In  Lake  Ponchartrain,  where  the  water  is  brackish,  the  hyacinth  is 
not  killed.  The  plants  which  floated  out  of  Bayou  Vermilion  revived 
after  they  were  carried  back  into  the  bayou  if  they  had  not  been  in  salt 
water  over  twenty-four  hours.  Slightly  brackish  water  apparently 
does  not  interfere  with  the  growth.  Sea  water  undoubtedly  kills  the 
pest  after  a  short  immersion,  but  they  are  capable  of  revivification 
when  placed  in  fresh  water  if  their  immersion  has  not  been  sufficiently 
prolonged  in  salt  water.  They  certainly  possess  great  vitality,  and  if 
it  should  be  considered  desirable  to  tow  them  out  to  sea  or  into  salt 
water,  suitable  arrangements  would  have  to  be  made  to  prevent  their 
return  or  to  hold  them  back  for  at  least  twenty-four  hours. 

For  exx)erimenting  on  the  crushing  process  masses  of  the  plant  were 
passed  through  the  rollers  of  a  planing  machine,  resulting  in  the  extrac- 
tion of  about  60  i)er  cent  in  moisture  of  their  bulk.  These  crushed 
plants  when  set  in  a  barrel  of  river  water  sunk  in  the  ground  were 
found  to  float  on  the  surface  of  the  water.  At  the  expiration  of  thirty 
days  the  plants  were  a  rotten  mass,  no  signs  of  life  having  been  observed 
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since  the  crushing  process.  Some  of  the  crashed  plants  piled  up  on 
land  were  dry  enough  to  burn  in  thirty  days.  Large  nets  of  very  heavy 
cord  were  constructed.  With  the  aid  of  tugs  masses  of  the  floating 
plants  were  encompassed  and  efforts  were  made  to  tow  them  to  favor- 
able location  for  destruction.  When  any  heavy  strain  was  placed  on 
the  tow  lines  the  weeds  were  found  to  crowd  over  the  net,  and  after  sev- 
eral attempts  the  experiment  was  given  up.  For  a  detailed  account  of 
this  attention  is  respectfully  invited  to  accompanying  report  of  Mr. 
Sackett,  assistant  engineer. 

Various  suggestions  have  been  considered  as  to  collecting  the  plants 
by  means  of  log  booms  so  arranged  as  to  admit  of  the  free  passage  of 
the  plants  down  stream,  but  checking  any  attempt  at  progress  up 
stream.  Unless  used  in  conjunction  with  some  mechanical  means  of 
destroying  the  plant,  this,  at  the  best,  would  be  but  a  palliative 
measure. 

The  following  experiments  were  made  to  discover  the  action  of  vari- 
ous chemicals  on  the  life  of  the  plant: 

1.  An  area  of  plants  was  sprayed  with  one  quart  50  per  cent  solution 
commercial  muriatic  acid.  The  tops  of  the  plants  died  in  an  hour,  but 
the  bulbs  and  roots  showed  no  change,  and  after  thirty  days  had  put 
on  a  new  growth  nearly  as  high  as  before  treatment  by  the  acid. 

2.  An  experiment  similar  to  the  above,  but  using  a  100  per  cent  solu- 
tion of  the  acid  was  no  more  successful  as  to  the  bulbs  and  roots,  but 
the  tops  were  killed  at  once. 

3.  A  plant  selected  from  a  mass  was  treated  to  a  jet  of  steam  and 
hot  water  at  70  pounds  pressure,  but,  while  the  top  was  killed,  the 
bulb  appeared  uninjured,  and  after  a  while  a  new  growth  started. 

4.  An  area  of  the  plants  was  sprayed  with  a  solution  of  50  per  cent 
commercial  sulphuric  acid. 

5.  An  area  of  the  plants  was  sprayed  with  a  solution  of  100  per  cent 
commercial  sulphuric  acid. 

6.  An  area  of  the  plants  was  sprayed  with  a  solution  of  crude  carbolic 
acid. 

The  results  of  4,  5,  and  6  were  the  destruction  of  the  tops  only  and 
no  apparent  injury  to  the  roots,  which  sprouted  and  grew  as  well  as  in 
experiment  No.  1. 

7.  An  area  of  the  plants  was  sprayed  with  kerosene,  the  result  being 
that  the  plants  were  uninjured  and  continued  to  grow.  An  effort  was 
made  to  burn  the  plant,  using  paper  saturated  with  kerosene;  but  this 
was  unsuccessful. 

The  idea  of  pitting  nature  against  herself  by  the  introduction  of  some 
animal  or  parasitic  growth  injurious  to  the  plant  is  not,  in  the  light  of 
precedent,  considered  a  safe  or  advisable  experiment  to  undertake. 
The  English  sparrow,  the  rabbit  in  Australia,  and  the  introduction  of 
the  Australian  lady  bug  in  California  to  kill  the  white  scale  on  the 
orange  trees  are  notable  instances  of  the  undesirability  attending  the 
carrying  out  of  such  experiments. 

Eeviewing  the  results  of  the  experiments  and  investigations  con- 
ducted, the  Board  is  of  opinion:  (1)  That  an  attempt  to  utilize  nature 
for  the  destruction  of  the  plant  is  not  desirable.  (2)  That  the  action  of 
the  chemicals  experimented  with  does  not  offer  any  solution  of  the 
problem.  In  this  connection,  however,  Mr.  P.  H.  Thomson,  assistant 
engineer,  of  Plaquemine,  La.,  has  experimented  with  a  saturated  solu- 
tion of  salt  with  enough  quick  lime  added  to  make  a  good  spraying 
mixture  and  found  it  fatal  to  the  plant,  destroying  the  roots  and  tops 
in  forty-eight  hours.    The  cost  of  this,  however^  which  is  estimated  at 
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about  2  cents  per  square  yard,  would  make  the  use  of  it  over  an  area 
of  many  thousands  of  acres  a  very  expensive  undertaking. 

While  it  is  beyond  the  limit  of  probability  that  the  plant  can  be 
entirely  eradicated  by  mechanical  means,  there  is  no  doubt  but  that 
the  condition  of  affairs  can  be  greatly  ameliorated  by  active  measures 
in  that  line.  Of  the  means  suggested,  that  of  crushing  appears  to  be 
the  best.  It  has  been  shown  by  experiment  that  after  crushing,  the 
plant  is  lifeless  and  is  also  buoyant  This  latter  feature  may,  to  some 
extent,  in  favored  localities,  be  taken  advantage  of  to  allow  the  plant 
to  be  thrown  back  into  the  water  and  allowed  to  float  to  sea  with  the 
current.  In  all  measures,  however,  that  might  be  considered  for  clearr 
ing  the  streams  of  the  obstruction,  the  point  should  not  be  overlooked 
that  all  bridges  should  have  suitable  spans  or  openings  to  allow  a  free 
passage  of  all  floating  masses  of  the  weed. 

The  details  of  construction  of  suitable  boats  for  operating  on  the 
streams  have  been  duly  considered,  and  it  is  recommended  that  two 
boats  be  built,  one  for  Florida  and  the  other  for  Louisiana,  at  a  cost  of 
of  about  $25,000  each.  As  an  adjunct  to  the  operation  of  the  steamerSi 
log  booms  for  checking  the  movement  of  the  masses  of  the  plant  under 
the  influence  of  winds,  and  for  the  collection  of  same  in  convenient 
places,  is  favorably  considered.  The  cost  of  construction  of  these 
booms  for  the  purpose  is  placed  at  $1,000.  In  addition  to  these 
amounts  an  appropriation  of  $10,000  for  each  district  is  considered 
necessary  for  conducting  operations.  However,  as  before  stated,  that, 
as  the  eradication  of  the  plant  is  not  believed  to  be  permanent,  annual 
appropriations  will  be  needed,  for  which  provision  can  be  made  in  the 
ihture,in  the  light  of  experience  gained  in  the  proposed  operations 
outlined. 

BespectfuUy  submitted. 

W.  H.  H.  Benyaubd, 
Lieut,  Col.  Corps  of  Engineers. 
James  B.  Quinn, 
Major ^  Corps  of  Engineers. 

Brig,  Gen.  John  M.  WiiiSON, 

Chief  of  Engineers,  U.  8.  A. 


BEPOBT  OF  ASSISTANT  BNOIKEBB  J.  W.  6A0KBTT. 

Tbanspobt  Lampasas,  At  Sea,  July  18, 1898. 

CoLONBL :  I  have  the  honor  to  Bnbmit  the  following  report  on  the  investigation  of 
the  water  hyacinth  as  an  obstmction  to  navigation  in  the  waters  of  Florida  and 
Lonisiana: 

Attention  is  respectfnUy  invited  to  my  report  npon  the  plant  submitted  to  yon 
September  9,  1S96.  In  this  report  the  character  and  extent  of  the  plant  and  the 
great  menace  it  is  to  navigation  on  the  St.  Johns  Biver  is  described  in  detail.  The 
ooniitions  then  existing  prevail  at  the  present  time.  The  main  channel  of  the  river 
does  not  appear  to  be  more  obstrncted  than  at  that  time,  bnt  the  plant  has  extended 
into  the  smaller  tributaries  fnlly  to  the  extent  anticipated  at  that  time.  The  plant 
seems  now  to  be  better  able  to  thrive  in  lower  portions  of  the  river  where  the  water 
is  slightly  brackifih.  The  wharves  at  JacksonviUe,  within  25  miles  of  the  month  of 
the  river,  become  at  times  badly  obstrncted  with  masses  of  the  plant. 

It  was  apprehended  that  the  accnmalation  of  these  floating  masses  would  be  a 
serious  menace  to  the  health  of  the  vicinity,  but  these  fears  do  not  seem  to  be  weU 
grounded,  and  it  is  nowthouc^ht  that  the  plant  absorbs  matter  deleterious  to  health. 
The  impression  prevails  that  upon  npper  portions  of  the  river,  noted  for  malaria. 
where  the  plant  has  aocumulated  extensively,  much  less  sickness  of  the  malarial 
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type  prevails  thftn  formerly.  In  plaoee  in  Loniiiana  where  large  masses  of  the  plant 
have  been  piled  upon  the  banks  of  canals  and  bayoos  and  left  there  to  dry  np  and 
decay,  no  bad  effeot  niK>n  the  health  of  those  living  in  the  vicinity  has  been  observed. 
It  is  therefore  safe  to  assame  that  as  an  obstmction  to  navigation  the  plant  need 
only  be  considered,  and  in  adopting  methods  for  destroving  the  plant  or  abating  its 
growth  sanitary  conditions  do  not  need  to  be  considered. 

On  October  9, 1897, 1  made  an  investigation  of  Trent  Creek,  a  small  tributary  of 
the  St.  Johns  River,  in  St.  John  Coanty,  Fla.,  for  the  purpose  of  observing  the  c^on- 
ditions  prevailing  generally  in  such  streams.  Under  tne  influence  of  the  wind  the 
masses  of  the  plant  drifting  in  the  main  channel  of  the  river  are  driven  to  one  bank 
or  the  other  and  are  forced  up  the  small  streams,  so  that  they  become  completely 
blocked.  Were  it  not  for  the  winds,  the  natural  current  of  these  small  streams  would 
carry  most  of  the  plants,  which  become  loosened  from  the  pack  in  which  tht^y  grow, 
out  into  the  main  river,  and  much  less  labor  would  be  reauired  to  keep  them  clear. 
These  streams  are  cleared  by  breaking  the  packs  apart  ana  loosening  them  from  the 
•here,  when  the  current  will  generally  carry  them  out.  This  work  is  required  almost 
oontinnallv  to  enable  rafts  and  small  steamers  to  effect  passage  in  and  out. 

On  October  19. 1897, 1  procured  a  small  light-draft  stern- wheel  steamer  and  pro* 
ceeded  up  the  St.  Johns  River  for  the  purpose  of  making  observations  as  to  the 
conditions  prevailing  and  to  ascertain  how  far  up  the  river  the  plant  extended.  At 
St.  Francis  I  established  an  experiment  station,  which  was  left  in  charge  of  Mr. 
John  £.  Harris.  The  locality  was  particularly  favorable  for  the  purpose.  The 
plants  grew  there  in  abundance,  and  a  dead  river  near  at  hand  gave  an  opportunity 
of  studying  them  where  they  were  undisturbed  h^  passing  steamers,  and  where 
there  was  very  little  current.  Mr.  Harris  had  previously  made  a  study  of  the  sah- 
ject,  and  his  observations  are  of  considerable  value.  The  experiments  had  in  view 
crushing  some  of  the  plants  between  planing-mill  rollers  which  were  available, 
placing  the  crushed  plants  in  the  water  to  ascertain  whether  they  would  again  grow, 
or  whether  plants  would  be  produced  from  the  fragments  or  not,  and  to  try  every 
suggested  solution  for  spraying  or  treating  the  living  plants  to  ascertain  whether 
it  was  practicable  to  exterminate  or  stop  their  growth  in  that  way.  The  result  of 
tiiese  experiments  is  shown  in  the  reports"  of  Mr.  Harris,  to  which  attention  is 
invited.  In  brief,  the  crushing  was  entirely  successful  and  the  other  methoda 
were  not, 

I  proceeded  up  the  St.  Johns  River  to  a  point  about  2  miles  above  Orange  Monnd, 
about  25  miles  above  Lake  Harney.  Above  the  entrance  to  Lake  Jessup  the  water 
hyacinth  was  scarce.  Only  a  few  scattered  bunches  were  found  in  Lake  Harney,  and 
none  at  all  were  found  above  a  point  about  4  miles  below  Orange  Mound,  and  this 
despite  the  fact  that  the  cattlemen  along  that  portion  of  the  river  had  made  every 
effort  to  introduce  the  plant  there.  Boat  load  after  boat  load  had  been  taken  up  the 
river  and  scattered  about,  but  the  plants  have  either  been  carried  out  into  the 
timber  and  over  the  adjacent  prairie  during  high  water  and  left  there  as  the  water 
receded,  or  have  been  carried  downstream  again  with  the  current.  On  my  way  up 
the  river  there  was  no  place  in  the  channel  where  the  hyacinths  were  so  thick  as  to 
materially  interfere  with  the  progress  of  the  boat,  excepting  one  place  opposite  Lake 
Jessup.  There  we  found  it  impracticable  to  follow  the  main  channel  of  the  river, 
and  we  went  into  Lake  Jessup  by  the  lower  entrance  and  out  again  through  the 
upper  entrance,  thus  avoiding  the  pack. 

The  investigation  confirmed  the  impression  that  the  plant  was  not  propagating  or 
spreading  so  rapidly  as  the  growth  during  the  first  few  years  after  its  introduction 
seemed  to  indicate  it  would.  It  seems  to  thrive  vigorously  during  the  fall  after 
the  late  summer  and  the  fall  rains  have  set  in.  The  winter  frosts  usually  kill  the 
tops  and  temporarily  stop  the  growth  of  the  plant.  In  the  spring  it  begins  to  grow 
vigorously  for  a  short  time  and  then  nearly  stops  growing  durine  the  low  stage  of 
water,  and  the  leaves  assume  a  yellowish  tinge.  During  the  first  few  years  after  its 
introduction  this  was  not  the  case.  It  seemed  to  thrive  most  vigorously  all  the 
time  and  multiplied  at  a  most  alarming  rate.  The  only  thing  which  seemed  to  even 
temporarily  interfere  with  its  growth  was  a  heavy  frost.  This  seems  to  indicate 
the  conditions  prevailing  were  most  favorable  for  its  growth  at  first,  but  as  the 
plant  absorbed  irom  the  water  the  nutriment  which  it  found  in  abundance  the  sup- 
ply of  nourishment  became  less  in  proportion  to  the  demands  made  upon  it,  and  it 
requires  the  fresh  supply  each  year  as  it  is  brought  into  the  river  during  flood 
stages.  Reasoning  from  this,  while  the  plant  is  a  great  nuisance  and  a  serious 
menace  to  navigation,  especially  in  the  smaller  streams,  it  is  hardly  likely  to  cause 
any  more  serious  obstruction  in  the  main  river  than  has  already  been  experienced. 

On  Januarys  25, 1898,  experiments  were  undertaken  to  ascertain  whether  any  appre- 
ciable mass  of  the  plants  could  be  surrounded  with  a  net  and  towed,  the  object  being, 
in  case  the  plants  could  be  handled  in  this  way,  to  tow  them  to  the  lower  portion  of 
the  river,  wnere  the  water  was  safficientlv  salt  to  kill  them.  The  net  was  made  of 
three-sixteenth  inch  cotton  line  with  a  lead  and  cork  line  one-half  inch  in  diameter. 

•  Not  received. 
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The  net  was  200  yards  loni;.  A  tow  boat  with  an  engine  of  about  150  boiMpower 
was  nsed.  It  was  found  that  by  towing  very  slowly  the  plants  which  coald  bo 
inclosed  by  the  net  could  be  moyed  about.  It  was  necessary  to  have  both  wind  and 
current  favorable.  When  a  heavy  strain  was  pat  upon  the  net  the  plants  began 
orowdine  over  it,  sinking  the  cork  litfe,  and  the  plants  could  no  longer  be  retained. 
Various  devices  to  remedy  this  were  experimented  with,  and  although  better  results 
eould  be  obtained  than  at  first,  after  two  days'  trial  it  was  decided  &at  that  method 
would  not  answer  the  purpose  desired. 

I  proceeded  to  New  Orleans  on  February  16, 1898,  and  after  investigating  the  con- 
ditions of  the  canals  and  bayous  in  that  vicinity,  I  proceeded  to  Plaquemine,  La., 
February  23.  Mr.  P.  H.  Thomson,  assistant  euf^ineer,  located  at  that  place,  rendered 
me  valuable  assistance,  and  I  had  an  opportunity  of  observing  the  conditions  of  the 
growth  of  the  plant  in  Bayou  Plaquemine. 

A  considerable  quantity  of  the  plant  was  found  growing  in  the  soil  of  the  bank  of 
the  bayou  in  moist  places.  These  plants  were  uniformly  small,  and  I  have  no  doubt 
they  grew  ft>om  the  seed  deposited  there  during  a  high  stage  of  the  water. 

Practically  all  the  bayous  of  southern  Louisiana  are  badly  infested  with  the  plant. 
The  Yermiiion  is  entirely  blocked  ftom  the  mouth  up  for  a  distance  of  17  miles. 
Bayou  Black,  Blue  Bayou,  and  Bavou  Leopold  are  entirely  closed.  There  are  seri- 
ous obstructions  on  Bayou  Tecbe.  Navigation  is  unsafe  from  Franklin  to  the  mouth. 
On  the  canals  in  the  vicinity  of  New  Orleans  constant  work  is  required  from  April 
to  August  to  keep  them  open  for  navigation.  I  am  informed  that  during  the  sum- 
mer suteen  men  are  constantly  employed  on  the  New  Basin  Canal  in  throwing  the 
hyacinth  from  the  canal.  In  this  sanal  it  is  said  that  they  have  used  a  boom  oflogs, 
to  which  slats  are  nailed,  for  the  purpose  of  towing  the  plants  out.  and  it  seems  sue- 
cessfrilly.  On  Harveys  Canal  the  plants  are  thrown  out  with  pitchforks  onto  the 
bulks  and  there  left  to  dry.  Great  piles  of  them  decay  and  arj  up  and  leave  an 
extraordinarily  small  amount  of  refuse. 

The  three  States  of  Louisiana,  Mississippi,  and  Florida  are  the  only  ones  that 
appear  to  have  the  hyacinths  to  an  extent  that  interferes  with  navigation.  The  St. 
Johns  River  in  Florida,  a  few  streams  in  southern  Mississippi,  and  all  the  bayou 
system  of  Louisiana  need  immediate  attention.  It  is  recommended  that  two  stem- 
wheel  light-draft  steamboats  be  built,  fitted  with  an  arrangement  for  gathering  the 
plants  and  with  two  sets  of  heavy  rollers,  the  first  set  corrugated  for  the  purpose  of 
crushing  the  plants  and  the  second  for  more  thoroughlv  pressing  them — one  for  St. 
Johns  River,  Florida,  and  the  other  for  the  waters  of  Louisiana  and  Mississippi. 
These  boats  should  be  scow  built,  of  25  feet  beam  and  90  feet  long.  It  is  estimated 
that  the  cost  would  be  $25,000  each.  There  should  also  be  built  four  smaller  boats— 
20  feet  beam  and  60  feet  long,  with  stem  paddle  wheels  and  machinery  arranged  to 
gather  the  plants  from  the  now  and  deposit  them  over  the  side  onto  the  bank — for 
use  on  the  canals  and  narrow  streams.  Three  of  these  will  be  required  for  Louisiana 
and  one  for  Florida.    The  cost  would  be  $17,000  each. 

Automatic  log  booms  have  been  used  successfully  in  Louisiana  to  prevent  the 
hyacinths  from  entering  the  small,  streams.  These  are  arranged  so  that  they  open 
when  the  current  or  wind  is  downstream  and  close  when  the  current  or  wind  is  up- 
stream. In  order  that  the  wind  may  open  or  close  them,  thin  boards  are  nailed  to 
the  booms,  projecting  high  enough  above  the  water  for  the  wind  to  have  effect  upon 
them. 

Mr.  Thomson  has  discovered  that  **  a  saturated  solution  of  salt  with  enough  quick- 
lime added  to  make  a  good  spraying  mixture''  is  very  effective  In  killing  the  plant. 
He  has  found  that  the  plant  is  kuled,  root  and  all,  within  forty-eight  nours.  He 
applied  some  of  this  mixture  May  26,  and  up  to  June  9  no  sign  of  new  growth  was 
evident. 

It  is  recommended  that  an  appropriation  of  $95,000  be  made  for  the  waters  of 
Louisiana  and  adjacent  States,  wherever  the  plant  may  be  found,  and  $60,000  for 
Florida;  the  former  to  provide  for  a  crushing  boat  and  three  of  the  smaller  boats, 
$12,000  for  log  booms,  and  $7,000  for  spraying  the  plants;  the  latter  appropriation 
of  $60,000  to  provide  for  a  crushing  boat  and  one  of  the  smaller  boats,  $11,000  for 
log  booms,  and  $7,000  for  spraying  the  plants. 

Very  respectfully,  your  obedient  servant,  J.  W.  Sackett, 

AisUtant  Engineer. 

Lieut.  Col.  W.  H.  H.  Bbnyaurd, 

Corpe  of  Engineer;  U.  8.  A, 
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APPENDIX  Q. 


mPEOVEMBNT  OF  WVERfi  AND  HARBORS  ON  THE  WESTERN  COAST  OP 
FLORIDA,  SOUTH  OF  AND  INCLUDING  SUWANEE  RIVER. 


BEPOBT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1899,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
LIEUT.  COL.  W.  H.  H.  BENTAURD  AND  CAPT.  HENRY  JERVEY,  CORPS 
OF  ENGINEERS. 


IMPKOYEMENTS. 


1.  Caloosahatohee  River,  Florida. 

2.  Charlotte  Harbor  and  Pease  Creek, 

Florida. 

3.  Sarasota  Bay,  Florida. 

4.  Manatee  River,  Florida. 


5.  Tampa  Bay,  Florida. 

6.  Hillsboro  Bay,  Florida. 

7.  Anolote  River,  Florida. 

8.  Withlacooohee  River.  Florida. 

9.  Sawanee  River,  Florida. 


SURVEY. 

10.  Tampa  Bay,  Florida. 

HABBOR  LIKBS. 

11.  Hillsboro  River  at  Tampa,  Florida. 


United  States  Engineer  Office, 

Tawjpa,  Fla.j  July  25^  1899. 
General:  I  have  the  honor  to  submit  herewith  my  annual  reports 
•    ♦    for  the  year  ending  June  30, 1899. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Henry  Jervet, 
Oaptaifij  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 


Qi. 

IMPROVEMENT  OF  CALOOSAHATCHEE  RIVER,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  miodifications.  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
Beports  of  the  Chief  of  Engineers,  1896,  Part  II,  pages  1327  and  1323, 
and  1898,  Part  II,  page  1334. 
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No  work  was  accomplished  daring  the  fiscal  year  ending  June  30, 
1899.  It  is  proposed  to  expend  the  appropriation  of  March  3, 1899,  for 
maintenance,  in  removing  such  snags  and  overhanging  trees  as  have 
become  obstructions  during  the  cessation  of  work,  in  dredging  the 
shoals  where  less  than  the  required  depth  is  found,  and  in  reestablish- 
ing such  channel  marks  as  may  be  necessary. 

An  appropriation  of  $1,000  annually,  or  $2,000  biennially,  will  be 
required  to  keep  the  river  in  a  fair  navigable  condition. 

Caloosahatchee  Biver  is  in  the  collection  district  of  Key  West,  which 
is  the  nearest  port  of  entry.  The  nearest  light-house  is  Sanibel  Light, 
and  the  nearest  fort  is  Fort  Taylor,  Fla. 

Money  statement. 

July  1, 1898,  balance  unexpended $223.75 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899 ...      2, 000. 00 

2,223.75 
June  30, 1899,  amount  expended  daring  fiscal  year 3.02 

Jnly  1, 1899,  balance  nnexpended 2,220.73 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1901,  for  maintenance  of  improvement 1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriaiion$  for  impnnemeni  of  Calooaahatohee  Biver,  Florida. 

August  2, 1882 $5,000.00 

July  6, 1884 5,000.00 

August  5, 1886 4,000.00 

August  11, 1888 10,000.00 

September  19, 1890 3,600.00 

July  13,  1892 1,000.00 

August  18, 1894 2,000.00 

June  3, 1896 1,000.00 

March  3, 1899 2,000.00 

Total  appropriated 33,600.00 

Expenditures  to  J  one  30, 1899 31,379.27 

Balance  unexpended  June  30, 1899 2,220.73 


COMMERCIAL  STATISTICS. 

Kone  have  been  received  since  last  annual  report.    Letters  were  addressed  to 
business  men  of  that  region,  but  no  replies  had  been  received  up  to  June  30, 1899. 


Q2. 

IMPROVEMENT  OF  CHARLOTTE  HARBOR  AND  PEASE  CREEK,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
Beports  of  the  Chief  of  Engineers,  1896.  Part  II,  pages  1329  and  1330: 
1897,  Part  U,  pages  1559  and  1560:  and  1898,  Part  II.  pages  1335  and 
1336. 
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No  work  was  done  doriDg  the  fiscal  year  ending  Jane  30, 1899.  The 
result  of  the  improvement  is  a  channel  with  an  available  depth  of  12 
feet  at  mean  low  water,  from  a  point  opposite  the  railroad  whuf  at 
Panta  Gorda  to  Boca  Orande  entrance,  Gulf  of  Mexico.  This  channel 
is  200  feet  wide  for  its  entire  length  except  in  the  cat  near  the  wharves 
at  Punta  Gorda.  The  first  section  of  this  cat  is  1,764  feet  long  and  120 
feet  wide.  The  next  section  is  4,729  feet  long  and  160  feet  wide.  There 
is  a  basin  300  feet  sqnare  at  the  end  of  Long  Dock.  From  this  basin 
the  channel  continues  upstream  in  a  straight  line  for  a  distance  of 
5,620  feet,  to  a  x>oint  opposite  the  terminal  wharf  of  the  Plant  Railway 
System.  The  first  1,000  feet  of  this  section  of  the  dredged  channel  is 
70  feet  wide.  Thence  the  channel  has  been  dredged  to  a  width  of  35 
feet  for  a  length  of  4,520  feet.  And  adjoining  its  upper  end  is  a  basin 
100  feet  square.  The  $25,000  appropriated  by  the  river  and  harbor  act 
of  March  3, 1899,  will  be  used  for  widening  this  section  of  the  channel, 
under  the  project  approved  March  29, 1899.  It  having  been  decided  to 
do  the  work  by  contract,  proposals  were  solicited,  the  bids  to  be  opened 
June  15, 1899.  Two  bids  were  received,  as  given  in  the  ^^Abstract  of 
proposals,'^  etc.,  herewith,  but  at  the  end  of  the  fiscal  year  no  contract 
had  been  awarded.  The  annual  cost  of  maintaining  the  channel,  when 
completed  under  the  present  project,  will  be  about  $1,000. 

A  former  project  for  the  improvement  of  Pease  Greek  (Peace  Biverj 
was  adopted  in  1881.  The  improvement  was  to  provide  a  channel  30 
feet  wide,  an  available  depth  of  24  inches,  for  a  distance  of  100  miles 
from  the  river's  mouth  to  Fort  Meade,  during  one-half  of  the  year. 
With  appropriations  amounting  to  $13,000,  the  river  was  cleared  for  a 
distance  of  64  miles  by  the  removal  of  snags  and  rocks,  and  the  cutting 
down  of  overhanging  trees.  A  survey  was  made  and  the  river  mapped 
in  1887.  The  appropriations  were  exhausted,  and  the  river  soon  became 
filled  with  obstructions  again.  The  Florida  Southern  road  was  com- 
pleted to  Punta  Gorda  about  the  time  the  river  survey  was  finished, 
which  entirely  changed  the  commercial  conditions  and  rendered  a  modi- 
fication of  the  project  advisable.  Accordingly  the  present  project  was 
inaugurated  under  the  river  and  harbor  act  appropriation  of  September 
19, 1890. 

Charlotte  Harbor  is  in  the  coUection  district  of  Key  West,  and  Pnnta  Gorda  is  the 
nearest _port  of  entry ;  nearest  light-house  is  Gaspamla  Light,  and  the  nearest  fort 
is  Fort  Taylor,  Fla. 

Money  statement. 

July  1, 1898,  balance  unexpended $452.78 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1899.. .    25, 000. 00 

25,452.78 
Jane  30, 1899,  amount  expended  during  fiscal  year 505. 07 

July  1, 1899,  balance  unexpended 24,947.71 

July  1, 1899,  outstanding  liabilities 18.00 

July  1, 1899,  balance  available 24,929.71 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 2,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Jppropriationa  for  improvement  of  Charlotte  Harbor  and  Peaee  Creek,  Florida. 

September  19,  1890 $35,000.00 

AugastlS,  1894 20,000.00 

JnneS,  1896 20,000.00 

March  3, 1899 23,000.00 

Total  appropriated 100,000.00 

Expenditures  to  June  30,  1899 75,052.29 

Balance  onezpoDded  June  30,  1899 24,947.71 


Ahetract  of  propoeaUfor  dredging  125,000  cuhie  yards,  more  or  leee,  in  Charlotte  Harbor, 
Florida,  received  by  Capt,  Henry  Jervey,  Corps  of  Eugineere,  in  response  to  advertise- 
ment dated  May  15, 1899,  and  opened  at  11  a,  m,,  June  15, 1899, 


No. 

Name  and  address  of  bidder. 

Price 
per 

yard. 

▲mount 

Bemarks. 

1 
2 

Stewart  Contracting  Co.,  Columbia. 

Nntional  Dredging  Co.,  Wilmington, 
Del. 

$0.19 
.19 

$13,750 
23,760 

Plant  at  Pont*  Oorda  and  Key  West, 
Plant  at  Mobile,  Ala. 

The  amount  to  be  expended  under  this  advertisement  is  $20,000. 


COMMBRCIAL  STATISTICS. 


Commerce  of  Charlotte  Harbor  and  Pease  Oreek,  Florida,  during  the  year  ending  Decem- 
ber 31, 1898. 


Fertilisers  and  pebble . 

Phonphate 

Cattie 

Grain 

Hides 

Honey,  syrup,  etc 

Lumber 

Merobandise 

Hay 

Vegetables  • 

Fisn  and  oysters 

Oranges 

Pineapples,  etc 


Total. 


Name  of  article. 


Gross 
tonnage. 


09,878 

225 

8,500 

10 

t 

1.250 

2,400 

1,000 

1,700 

25.758 

887 

232 


108,840 


Estimated 
value. 


$708,780 

11,250 

88,104 

2,250 

371 

15,000 

120,990 

18,875 

510,000 

140,895 

82,000 

9,815 


1,013,880 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  1898. 


Class  of  vessels. 


Arrivals.       Tons. 


Depar- 
tures. 


Tons. 


Steamships 

Steamboats,  light  draft . 

Sailing  vessels 

YachU 


13 

852 

84 

15 


14,507 

188,885 

27,715 

412 


13 

852 

84 

15 


Total. 


414 


181,579 


14,507 

138,885 

27,715 

412 


181,579 


Estimated  number  of  passengers  carried  by  the  above  vessels  during  the 

year  ending  December  31,  1898 •. 9,618 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water ....  80 

Probable  increase  in  per  cent  of  trade  if  the  improvement  were  completed .  150  to  175 


Digitized 


byGoogk 


APPENDIX  Q — ^BEPOBT  OF  CAPTAIN  JERVKY.      1629 

Q3. 

IMPEOVEMENT  OP  SARASOTA  BAT,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce^  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
the  Eeport  of  the  Chief  of  Engineers  for  1896,  Part  II,  pages  1331 
and  1332. 

The  act  of  Congress  of  June  3. 1896,  appropriated  (2,500  for  improv- 
ing Sarasota  Bay  from  Tampa  Bay  to  Caseys  Pass,  while  the  previous 
appropriations  were  applicable  only  as  far  as  the  town  of  Sarasota. 
The  survey  of  1889  was  made,  as  directed,  ^^  From  Tampa  Bay  to  Caseys 
Pass,''  and  an  estimate  was  presented  amounting  to  $37,500  for  securing 
a  channel -75  feet  wide  and  3  feet  deep  at  mean  low  water  through  the 
shoals  south  of  Sarasota.  Under  the  act  of  1896  the  latter  project  is 
included,  so  that  the  total  estimate  of  cost  is  now  $55,000. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1899. 

There  is  a  cut  through  the  shoals  near  Palma  Sola  Point,  which  is 
2,292  feet  long,  50  feet  wide,  and  with  an  available  depth  of  5  feet  at 
mean  low  water.  A  cut  through  long  bar  is  4,500  feet  long,  and  is  of  the 
same  width  and  depth  as  the  cut  off  Palma  Sola  Point.  From  the  3-foot 
contour  in  the  southern  end  of  Sarasota  Bay  a  cut  extends  into  <^The 
Mangroves"  for  a  distance  of  1,460  feet.  Its  width  is  50  feet,  and  its 
available  depth  3  feet  at  mean  low  water.  This  last  channel  can  be  of 
no  service  until  extended  1,573  feet  further.  The  sum  of  $5,000,  appro- 
priated by  the  river  and  harbor  act  of  March  3, 1899,  for  "Improving 
Sarasota  Bay,  Florida:  Continuing  improvement,  five  thousand  dol- 
lars," will  be  expended  in  dredging  at  the  shoals  between  the  town  of 
Sarasota  and  Caseys  Pass,  as  approved  by  the  Chief  of  Engineers  on 
March  28, 1899. 

In  addition  to  the  last  appropriation  the  amount  required  to  complete 
the  project  is  $37,500.  The  annual  cost  of  maintaining  the  cuts  already 
will  be  about  $1,000.  That  of  maintaining  the  complete  cuts  will  be 
about  $2,500.  The  value  to  commerce  of  this  improvement  as  far  as  the 
town^  of  Sarasota  will  be  commensurate  with  its  cost.  The  region 
between  the  town  and  Caseys  Pass  is  sparsely  settled  and  its  commerce 
small,  which  would  cause  that  part  of  the  improvement  to  be  less  valu- 
able; but  the  country  is  well  adapted  to  the  raising  of  fruit  and 
vegetables,  and  no  doubt  immigration  will  set  in  as  soon  as  water 
transportation  can  be  secured. 

Sarasota  is  in  the  collection  district  of  Tampa^  which  is  the  nearest  port  of  entry. 
Nearest  light-hoose  is  Egmont  Key  Light.  Nearest  fortifications  are  in  Tampa  Bay, 
Florida. 

Money  siatemenU 

Jnly  1, 1898,  balance  nnexpended $671.54 

Amount  appropriated  by  river  and  harbor  act  approyed  March  3, 1899. ..      5, 000. 00 

6,671.54 
Jane  30, 1899,  arnonnt  expended  daring  fiscal  year 61. 37 

July  1, 1899,  balance  nnexpended 6, 510. 17 

IAmonnt  (estimated)  required  for  completion  of  existing  project 37, 600. 00 

Amount  that  canbe  profitably  expended  in  fiscal  year  ending  JuneSO,  1901.  37, 500. 00 
Submitted  in  compliance  witii  requirements  of  sections  2  of  river  and 
.   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriations  far  improvement  of  Sarasota  Bay,  Florida. 

September  19, 1890 $5,000.00 

July  13,  1892 2,600.00 

Augnst  18,1894 2,500.00 

Junes,  1896 2,500.00 

March  3,1899 5,000.00 

Total  appropriated 17,500.00 

Expended  to  June  30, 1899 11,989.83 

Balance  unexpended  June  30, 1899 5,510.17 


COMMERCIAL  STATISTICS. 


None  have  been  received  since  last  Annual  Report.    Letters  were  addressed  to 
business  men  of  that  region,  but  no  replies  had  been  received  up  to  June  30, 1899. 


Q  4. 

IMPROVEMENT  OF  MANATEE  RIVER,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce^  the 
project  adopted  and  its  modificatioiis,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
pages  1332  and  1333,  Report  of  the  Chief  of  Engineers  for  1896. 

The  act  of  Congress  of  June  3, 1896,  which  appropriated  $4,000  for 
continuing  the  improvement,  provided  'Hhat  $3,000,  or  as  much  thereof 
as  may  be  necessary,  be  used  in  dredging,  deepening,  and  otherwise 
improving  the  navigation  of  the  channel  known  as  the  Cutoff,  extend- 
ing &om  said  Manatee  Biver,  on  the  north  side  thereof,  and  below  the 
town  of  Palmetto,  into  Terraceia  Bay."  For  a  description  of  this 
locality,  the  requirements  of  commerce,  and  the  project  adopted, 
attention  is  invited  to  pages  1562  and  1563,  Beport  of  the  Chief  of 
Engineers  for  1897. 

The  project  for  the  improvement  of  the  Cut-off  was  submitted  on 
June  17, 1897,  and  approved  June  23, 1897. 

The  last  work  done  in  this  locality  was  from  August  to  October,  1897, 
and  during  that  period  a  channel  was  made  from  the  Manatee  Biver 
through  the  Cut-off  to  Terraceia  Bay,  2,840  feet  long,  50  feet  wide,  and 
4.5  feet  deep  at  mean  low  water,  requiring  the  removal  of  20,074  cubic 
yards  of  material.  A  temporary  training  wall  1,475  feet  long  was 
built  on  one  side  of  this  cut.  Three  channel  marks  were  built  in  the 
Manatee  Biver  and  two  in  Terraceia  Bay. 

This  improvement  has  resulted  in  forming  a  channel  which  can  be 
used  by  small  light-draft  boats.  It  is  not  wide  enough  for  some  of  the 
steamers  that  ply  regularly  between  Tampa  and  the  Manatee  Biver. 
As  the  bulk  of  the  traffic  in  and  out  of  Terraceia  Bay  and  the  Manatee 
Biver  is  carried  by  the  steamers,  the  advantage  of  the  channel  between 
the  two  bodies  of  water  is  apparent.  It  is  desirable  that  this  channel 
should  be  completed  as  contemplated,  and  that  the  balance  required, 
$9,000,  be  made  available. 

The  river  and  harbor  act  approved  March  3,  1899,  appropriated 
$10,000  for  continuing  the  improvement  of  the  Manatee  Biver:  ^^Fro- 
videdj  That  eight  thousand  dollars,  or  so  much  thereof  as  may  be  nec- 
essary, be  useS  in  dredging,  deepening,  and  otherwise  improving  the 
navigation  of  the  channel  known  as  the  Cut-off    •    •    •^ 

The  project  for  the  expenditure  of  available  funds  was  submitted 
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March  10, 1899,  by  Lieut.  Ool.  W.  H.  H.  Benyanrd,  Oorps  of  EngineerSr 
and  approved  March  24, 1899. 

The  charge  of  this  work  was  transferred  April  1,  1899,  and  placed 
under  the  jurisdiction  of  a  new  district  office  established  at  Tampa, 
Fla.,  on  that  date. 

No  work  has  been  done  in  this  locality  during  the  past  fiscal  year. 
The  IT.  S.  dredge  Suwanee^  with  which  it  is  proposed  to  continue  dredg- 
ing under  the  new  appropriation,  is  at  work  on  the  east  coast  of  Florida 
and  has  not  yet  been  transferred  to  this  district. 

The  depth  of  water  called  for  by  the  project  has  been  obtained,  except 
across  the  bar  at  the  mouth  of  the  river.  To  do  this  work  in  an  eco- 
nomical manner  the  full  amount  of  the  balance  of  the  estimate  for  com- 
pleting the  project,  $27,000,  should  be  made  available  before  it  is 
commenced. 

During  the  past  few  years  the  value  of  property  and  the  amount  of 
commerce  in  this  vicinity  has  greatly  increased,  owing  to  the  fact  that 
the  severe  cold  of  1895  caused  such  slight  injury  to  fruits  and  vegeta- 
bles as  compared  with  the  damage  resulting  generally  elsewhere 
throughout  the  State.  It  is  now  said  to  have  become  the  largest  ship- 
ping point  for  these  products  on  the  west  coast  of  Florida. 

As  stated  in  the  last  Annual  Beport,  the  combined  dredge  and  snag 
boat  Suwanee  has  become  old,  and  it  will  soon  become  necessary  to 
replace  it  by  another.  Where  only  small  appropriations  are  made 
available  for  each  river,  and  the  localities  at  which  work  can  be  done 
to  advantage  are  widely  separated,  it  has  been  proved  that  more  good 
can  be  accomplished  by  such  a  plant  operated  by  hired  labor  than  by 
any  other  method. 

Manatee  is  in  the  ooUection  district  of  Tampa.  Tampa  is  the  nearest  port  of  entry. 
Nearest  light-hoose  is  Egmont  Key  Light.  The  nearest  fortifications  are  in  Tampa 
Bay,  Florida. 

Money  statement. 

July  1, 1898,  balance  unexpended $149.90 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899.. .    10, 000. 00 

10,149.90 
June  30,  1899,  amount  expended  during  fiscal  year 48.39 

July  1, 1899, balance  unexpended 10,101.51 

Amount  (estimated)  required  for  completion  of  existing  project 27, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1901 .  27, 000. 00 
Submitted  in  comiuiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897« 


Appropriatiom  for  improvement  of  Manatee  River,  Florida. 

August  2, 1882 $12,000.00 

August  5, 1886 11,000.00 

August  11, 1888 5,000.00 

September  19, 1890 6,000.00 

July  18, 1892 6,000.00 

August  18. 1894 3,000.00 

Jnne3, 1896 »4.000.00 

March  3, 1899 «10;  000.00 

Total 57,000.00 

Expenditures  to  June  30, 1899 46,898.49 

Balance  unexpended  June  30, 1899 10,101.51 


Unclndes  $3,000  for  Terraceia  Cut-off. 
•Includes  $8,000  for  Terraceia  Cut-off. 
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COBOnUfcCIAL  STATISnOS. 

Commerce  of  Manatee  Biver,  Florida,  for  year  ending  December  SI,  1898, 
[Compiled  flrom  infomiAtioii  ftimiahed  by  Mr.  W.  B.  Fnller,  TtmpA,  FU.] 


ArtiolM. 


GroM 
tonnage. 


Artidee. 


Groes 
tonnage. 


Fertilizere... 

Grain 

Hides 

Lumber 

Merobandise. 
Hay 


1.600 

60 

10 

000 

10,000 

1,000 


Vegetables  . 
Oranges  — 
Tobacco .... 


Total. 


7,000 

4,000 

IfiO 


24,310 


Steamers 
Sail  veaeelB . 


4 

25 

Tonnage 1,600 

Estimated  nnmber  of  passensers 12,000 

Estimated  peroentaire  of  total  trade  carried  by  water lOO 

Probable  per  cent  of  increase  if  improvements  were  completeii^ • 50 


Q5. 

IMPROVEMENT  OP  TAMPA  BAT,  FLORIDA. 

Tampa  Bay  is  a  large  land-locked  body  of  water  on  the  west  coast  of 
Florida  with  an  average  width  of  from  6  to  7  miles,  and  a  length,  inclu- 
sive of  its  two  tributary  bays,  of  about  25  miles  in  a  general  northeast 
and  southwest  direction.  It  is  the  approach  to  the  city  of  Tampa  and 
Port  Tampa,  the  latter  being  a  railroad  terminus  and  one  of  the  impor- 
tant shipping  points  for  phosphate  and  produce  from  this  section  of 
Florida.  A  draft  of  22  feet  can  be  taken  in  over  the  bar  at  high  water, 
but  the  deepest  draft  to  which  vessels  have  been  loaded  at  Port  Tampa 
is  21^  feet  and  this  only  on  unusual  spring  tides. 

The  entrance  to  the  bay  is  marked  by  Egmont  Key  Light-House,  and 
has  shoals  extending  about  5  miles  from  shore.  Between  these  shoals 
there  are  two  main  channels — the  north  channel  with  a  depth  of  20  feet 
and  the  southwest  channel  with  a  depth  of  16  feet.  Egmont  Key  lies 
fair  in  the  entrance  and  the  sboalH  making  oft*  to  the  westward  ftom  it 
separate  the  two  channels. 

Old  Tampa  Bay  enters  the  northwestern  end  of  Tampa  Bay  from  the 
northwestward;  it  is  about  15  miles  long  with  an  average  width  of  6 
miles.  Its  narrowest  part  is  where  it  joins  Tampa  Bay,  where  its  width 
is  a  little  less  than  2^  miles.  This  bay  is  generally  shallow,  but  at  the 
southern  end  has  several  deep  channels;  one  of  these  leads  along  the 
eastern  shore  of  the  bay  at  a  distance  of  about  three-fourths  of  a  mile 
from  the  beach  and  forms  the  approach  to  and  harbor  of  Port  Tampa. 
Between  deep  water  in  Tampa  Bay  and  the  deep  channel  in  Old  Tampa 
Bay  are  two  bars  through  which  channels  were  made  in  1889-1892  by 
dredging. 

An  examination  of  Tampa  Bay  from  Egmont  Key  to  the  wharves  at 
Tampa,  with  a  view  to  its  improvement,  was  made  in  1879.  A  report 
thereon,  dated  August  25, 1879,  with  a  plan  of  improvement,  is  printed 
as  Appendix  J 18  to  the  Beport  of  the  Chief  of  Engineers  for  1879. 
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Under  this  plan  and  prior  to  1888  operations  were  confined  to  dredg- 
ing a  9  foot  channel  from  the  city  of  Tampa  to  the  bay. 

In  1888  this  project  was  modified  and  a  provision  incladed  for  forming  a 
channel  200  feet  wide  and  20  feet  deep  at  mean  low  water  from  the  Gulf 
to  Port  Tampa.  From  1880  to  1892  Congress  appropriated  for  the 
improvement  of  Tampa  Bay  $130,000,  being  all  the  funds  required  by 
the  original  and  modified  projects.  Of  this  amount  $80,000  was 
expended  on  the  channel  Irom  Tampa  through  Hillsboro  River  and  Bay 
and  the  balance  in  dredging  the  bars  at  the  mouth  of  Old  Tampa  Bay 
to  form  a  channel  to  Port  Tampa. 

The  Port  Tampa  channel  was  completed  May  12, 1892.  Up  to  that 
time  about  115,000  cubic  yards  of  material  had  been  removed  from  the 
two  bars  and  the  channel  contemplated  by  the  project,  200  feet  wide  and 
20  feet  deep  at  mean  low  water,  completed. 

In  1897  a  survey  of  Tampa  Bay  was  made  in  compliance  with  the 
river  and  harbor  act  of  June  3, 1896.  A  report  of  this  survey,  with  a 
plan  and  estimate  for  a  24- foot  channel  from  the  Gulf  to  Port  Tampa,  is 
printed  in  the  Report  of  the  Chief  of  Engineers,  1897,  page  1596  et  seq., 
and  in  House  Doc.  No.  8Sj  Fifty- fifth  Congress,  first  session. 

Under  the  provisions  of  public  resolution  No.  40,  approved  June  13, 

1898,  a  plan  and  estimate  for  a  30-foot  channel  from  the  Gulf  to  Port 
Tampa  was  submitted  November  14, 1898,  by  Lieut.  Col.  W.  H.  H.  Ben- 
yaurd,  Corps  of  Engineers,  the  total  estimated  cost  being  $3,335,000. 
This  report  is  print^  in  House  Doc.  No.  52,  Fifty-fifth  Congress,  third 
session. 

PRESENT    PROJECT  AND    OPERATIONS    DURING  THE  FISOAL  YEAR 
ENDING  JUNE  30,  1899. 

The  river  and  harbor  act  approved  March  3,  1899,  contained  the 
following  provisions: 

ImproviDg  Tampa  Bay,  Florida:  For  improvement  of  Tampa  Bay,  Florida,  from 
its  entrance  into  tne  Gnlf  of  Mexico  to  Port  Tampa,  seventy-five  thousand  dollars : 
Provided,  That  a  contract  or  contracts  may  be  entered  into  by  the  Secretary  of  War 
for  snob  materials  and  work  as  may  be  necessary  towards  secnring  a  channel  depth 
of  twenty  seven  feet  from  said  Gnlf  of  Mexico  to  Port  Tampa,  and  of  a  width  n^e 
bnndred  feet  across  the  bar  and  three  hundred  feet  in  the  bay,  as  proposed  in  the 
report  of  November  fonrteenth,  eighteen  hundred  and  ninety-eight,  published  in 
House  Document  number  fifty-two,  Fifty-fifth  Congress,  third  session,  to  be  paid  for 
as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggre- 
gate MIX  bnndred  and  seventy-five  thousand  dollars,  exclusive  of  the  amount  herein 
appropriated. 

As  the  cost  of  the  27-foot  channel  provided  by  the  above  act  had  never 
been  estimated,  a  new  project  and  estimate  was  sabmitted  on  March  27, 

1899,  by  the  district  officer  as  follows: 

Dredging  in  the  bay,  3,700,000  cubic  yards,  at  15  cents $555,000 

Dredging  on  the  bar,  450,000  cubic  yards,  at  30  cents 135,000 

Engineering  and  contingencies 60,000 

Total 750,000 

This  project  was  approved  April  10, 1899,  by  the  Secretary  of  War, 
and  contemplates  dredging  first  to  24  feet  and  atterwards  increasing  the 
depth  to  27  feet. 

The  charge  of  this  work  was  transferred  April  1, 1899,  to  a  new  dis- 
trict office  established  at  Tampa,  Fla.,  on  that  date. 
ENa  99 103 


Digitized 


byGoogk 


lf)34      REPOBT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

The  work  was  advertised  May  26, 1809,  and  bids  opened  Jone  29, 1899. 
The  lowest  bidder  is  the  Alabama  Dredging  and  Jetty  Company,  of 
Mobile,  Ala.,  the  prices  bid  being  15  cents  per  cabic  yard  for  work  on 
the  bar  and  11.99  oents  per  cnbic  yard  for  work  in  the  bay. 

PROPOSED  APPLIOATION  OF  FUNDS  ON  HAND  AND  THOSE  ASKED   FOB 
FOR  FISOAL  YEAR  BNDINO  JUNE  30,  1901. 

It  is  proposed  to  enter  into  contract  nnder  the  bids  opened  June  29, 
18U9,  in  accordance  with  the  specifications  and  advertisement  dated  May 
26, 1899,  and  to  expend  the  fands  available  in  dredging  the  most  shot^ 
section  of  the  channel  at  the  ^'  Narrows  "  to  a  depth  of  24  feet,  and  to 
complete  this  part  of  the  work  by  Jane  30, 1900. 

Tampa  Bay  and  Port  Tampa  ace  in  the  collection  district  of  Tampa.  Fla.  T«inpa 
is  the  nearest  port  of  entry.  Nearest  light-honse  is  Egmont  Key  Light.  Nearest 
fortifications  are  in  Tampa  Bay. 

Money  statement 

Amount  appropriated  hy  river  and  harhor  act  approved  March  3, 1899. . .  $76, 000. 00 
Jane  30, 1899,  amount  expended  during  fiscal  year 737.19 

July  1, 1899|  halance  unexpended 74,962.81 

July  1, 1899,  outstanding  liahilitl^ 29.04 

July  1, 1899,  halance  availahle 74,238.77 

(Amount  (estimated)  required  for  completion  of  existing  project 625,  000.  OO 
Amount  that  can  be  prontahly  expended  in  fiscal  vea?  ending  June  30, 1901  •  150,  OOo!  00 
Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  l,  1897. 


Appropriaii(m$  under  prevUms  prafeeU, 
By  act  of— 

June  14, 1880 tlO.O00 

March  3, 1881 10  000 

Augustil882 aoloOO 

July  5, 1884 20,000 

Augusts,  1886 • 10  000 

August  11, 1888 25' 000 

September  19, 1890 '  25'nno 

Juiy  13,1892 I  jSlooO 

Total  appropriated  for  previous  projects 13q  ^qo 

Expended: 

On  channel  from  Tampa  through  Hillsboro  Hiver  and  Bay 80.000 

In  dredging  bars  at  entrance  of  old  Tampa  Bay ^ 5OO00 

Expended  on  previous  projects ,  13q  qqq 

Under  preeeni  projeot. 
By  act  of— 

March 3,1899 ^Io,m 
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Abitraot  of  propoMls  for  dredging  in  Tampa  Bay,  Florida,  received  in  response  to  adver- 
iieemeni  of  May  £6, 1899,  and  opened  at  11  a,  m,,  June  g9, 1899,  hy  Capt,  Henry  Jervey, 
Corps  of  Engineers, 


No. 

Kame  and  addreas  of  bidder. 

Dredging  on  the 
bar,450,000oabio 
yarda. 

Dredging   In  the 
bay,     3,700,000 
cublo  yards. 

Total 
amoant 
of  bid. 

Price. 

Amount 

Price. 

Amonnt. 

a8 

KatdoDal  Dndgisff  Co.,  Wflmineton,  Bel ...  . 

Stewart  Contraotlng  Co.,  Colambia,  &  0 

AlabamaDredglnffand  JettyCo.,  Mobile,  Ala. 
AlanticGnlf,  iuidPaoiflo  Co.,Kew  York,N.  Y. 
International  Contracting  Co.,  Sy  racose.N.  Y . 
Fredrick  W.Daahe,  Arlington,  il.  J 

$0.27 
.168 
.15 
.248 
.20 
.1725 

$121,600 
78,350 
07,500 
Ul,600 
.90,000 
77.625 

$0.10 
.133 
.1190 
.158 
.15' 
.1725 

$708,000 
492,100 
443.630 
584.600 
655.000 
638,250 

$824,500 
566,460 
511, 130 
606,200 
645,000 
715,878 

a  Beoommended  for  aooeptance. 

Ko.  1.  Date  of  beginning  work  and  rate  of  board  for  United  States  inspector  not  filled  in. 

Ko.  2,  Date  of  beginning  work,  September  20,  1899.  Definite  desoription  and  location  of  plant  not 
given.  Bid  signed  By  A.  K.  Stewart,  general  manager;  no  evidence  filed  of  authority  to  sign.  Prices 
not  in  figures. 

No.  8.  Evidence  of  authority  of  Fired  B.  Jones  to  sign  for  company  attached  to  but  one  copy  of  bid. 

No.  4.  Date  of  beginning  work  set  November  15,  1899.  Nature  of  work  to  be  done  not  filled  in 
guarantee.    *'         '"     '  *->.^%-— ^      --  -^        x^.. 

ui  worda. 

No.  6.  Bidder  modifies  paragraph  86. 
Description  of  plant  not  given. 


No  searto  signature.    Authority  to  sign  attached  to  one  copy  of  bid.  prices  not  written 

Date  of  beginning  work  September  30,  1899. 


No  aeal. 


The  amount  to  be  expended  under  this  advertisement  is  $750,000. 


OOlOnSRClAL  STATISTICS. 

Canmeree  of  Tampa  Bay,  Florida,  for  the  year  ending  December  SI,  1899, 

[Compiled  from  information  furnished  by  the  Plant  Steamship  Line,  the  custom-house  oflldals,  and 

the  Tampa  Board  of  Trade.] 


Articles. 

Quantity. 

Gross 
tonnage. 

Phmmhain     

.fnna.. 

109,916 

109  916 

tSSSSt^:./".     "         

424 

Oranges  ...  .,,-.,,-..,-  -r,--r--T -- t-  t--..- 

8,000 
8,500 

Yegetablea  

Menhandls« tt • 

27,000 
16, 316 

Coal 

Gattlo... 

16,000 

Total 

286,156 

Steam  vessels 

306 
134 

Bailing  Tessel^ 

Total 

440 
249,058 

Tonnage 

Q  6. 

IMPROVEMENT  OF  HILLSBORO  BAY,  FLORIDA. 

HillsboTO  Bay  enters  the  northeastern  end  of  Tampa  Bay  from  the 
northward.  It  is  about  10  miles  long  in  a  general  north  and  south 
direction,  and  has  an  average  width  of  about  4^  miles.  An  available 
channel  depth  of  20  feet  exists  through  Tampa  Bay.  At  the  confluence 
of  HiUsboro  Bay  with  Tampa  Bay  the  channel  is  obstructed  by  shoals 
having  from  10  to  11  feet  over  them.  A  practicable  channel  exists 
through  these  shoals  having  a  least  depth  of  12^  feet  at  mean  low  water. 
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Hillsboro  River,  emptying  into  the  northwestern  end  of  HiUsboro 
Bay,  is  a  narrow  stream,  at  the  mouth  of  which  is  the  city  of  Tampa. 
The  12-foot  contour  in  the  bay  approaches  the  mouth  of  the  river  at 
Tampa  to  within  a  distance  of  3  miles,  measured  on  a  straight  line. 

A  survey  of  this  locality  with  a  view  to  its  improvement  was  made  in 
1879.  The  report  of  this  survey  is  printed  in  the  Report  of  the  Chief 
of  Engineers  for  1879,  pages  870  to  873.  At  that  time  there  existed 
through  the  broad  flat  between  Tampa  and  deep  water  in  the  bay  a 
narrow  channel,  with  an  average  available  depth  of  about  5  feet,  formed 
by  the  waters  of  the  Hillsboro  River.  A  ledge  of  rock  extending 
across  the  mouth  of  the  river  had  only  7  feet  of  water  over  it. 

The  original  project,  adopted  in  1879,  had  for  its  object  the  forma- 
tion of  a  9-foot  channel  from  the  9-foot  curve  in  the  bay  to  wharves  at 
Tampa  in  Hillsboro  River  160  feet  wide  in  the  bay  and  200  feet  wide  in 
the  river,  at  an  estimated  cost  of  $97,000.  Nearly  $70,000  was  expended 
under  this  project.  In  1888  this  project  was  modified  to  provide  for  the 
formation  and  maintenance  of  a  channel  8  feet  deep  in  Hillsboro  Bay 
and  Hillsboro  River  to  the  city  of  Tampa,  and  a  channel  20  feet  deep 
and  200  feet  wide  from  the  outer  bar  to  Port  Tampa.* 

Between  '1880  and  1892  Congress  appropriated  $130,000  for  the 
improvement  of  Tampa  Bay,  being  all  the  funds  required  for  the  origi- 
nal and  modified  projects.  Of  this  amount,  $80,000  was  expended  on 
the  channel  in  Hillsboro  Bay  and  Hillsboro  River. 

Work  in  Hillsboro  Bay  channel  was  stopped  June  3, 1893,  at  which 
time  the  channel  was  200  feet  wide  in  the  mouth  of  the  Hillsboro 
River,  with  a  depth  of  9  feet,  and  from  76  to  100  wide  in  the  bay,  with 
an  available  depth  of  not  more  than  7  feet.  There  have  been  no  dredg- 
ing operations  since  that  date. 

On  June  3, 1898,  a  plan  and  estimate  were  submitted  for  the  improve- 
ment of  Hillsboro  Bay,  Florida,  from  its  confluence  with  Tampa  Bay 
through  Hillsboro  Bay  and  river  to  the  city  of  Tampa.  The  report  of 
this  contemplated  improvement  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers,  for  1898,  page  1367. 

PRESENT    PROJECT    AND    OPEBATIONS    DURING    THE    FISOAIi    TEAR 

ENDING  JUNE  30,  1899. 

There  have  been  no  active  operations  during  the  year.  The  work  was 
transferred  April  1, 1899,  to  the  new  district  established  on  that  day  with 
headquarters  at  Tampa,  Fla. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $125,000  for 
"Improving  Hillsboro  Bay,  Florida,  in  accordance  with  the  project 
printed  in  House  Doc.  No.  545,  Fifty-flfth  Congress,  second  session.'' 
The  project  referred  to  contemplates  a  channel  in  Hillsboro  River 
from  a  point  about  100  feet  south  of  the  bridge  crossing  the  river  at 
Lafayette  street  to  the  mouth  of  the  river,  and  from  there  along  the 
line  of  the  shortest  distance  to  the  12-foot  contour  in  Hillsboro  Bay. 
This  channel  to  be  12  feet  deep  at  mean  low  water,  200  feet  wide  in  the 
river,  and  150  feet  wide  in  the  bay.  The  work  proposed  is  estimated 
to  cost  $300,000,  with  $1,000  annually  for  maintenance.  A  survey  of 
of  the  mouth  of  Hillsboro  River  was  made  in  June,  1899,  to  determine 
the  amount  of  rock  requiring  removal  under  the  project  inaugurated  by 
the  river  and  harbor  act  of  March  3,  1899.  About  16,000  cubic  yards 
of  rock  will  have  to  be  excavated. 

Proposals  for  dredging  a  channel  about  65  feet  wide  in  the  bay  and 
So  feet  wide  in  the  river,  with  a  depth  of  12  feet  at  mean  low  water, 
have  been  asked  under  advertisement  dated  June  29, 1899,  to  be  opened 
July  31, 1899. 
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CONDITION  OF  THE  WORK  JUNE  30,  1899. 

The  available  depth  by  the  present  chanuel  into  Tampa  is  7  feet  at 
mean  low  water.  The  channel  is  narrow  and  tortaoas,  and  can  be  navi- 
gated only  by  very  light  draft  craft  with  the  aid  of  numerous  channel 
marks,  which  are  difficult  to  maintain.  It  is  an  almost  daily  occurrence 
for  vessels  entering  or  leaving  the  river  to  run  aground. 

A.  draft  of  5  feet  can  be  carried  in  Hillsboro  Eiver  above  the  first 
bridge  for  a  distance  of  8  miles  to  the  head  of  navigation. 

PROPOSED  APPLICATION  OP  FUNDS  ON  HAND  AND  THOSE  ASKED  FOR 
FOR  THE  FISCAL  YEAR  ENDING  JUNE,  1901. 

It  is  proposed  to  enter  into  contract  for  dredging  a  channel  in  the 
river  and  bay  to  the  full  authorized  depth  of  12  feet  and  of  as  great  a 
width  as  permitted  by  the  available  funds.  It  is  estimated  that  about 
3,000  cubic  yards  of  rock  and  about  360,000  cubic  yards  of  soft  mate- 
rial can  be  removed  during  the  next  fiscal  year,  and  a  channel  formed 
85  feet  wide  in  the  river  and  65  feet  wide  in  the  bay. 

Hillsboro  Bay  is  m  the  collection  district  of  Tampa,  Fla.  Tampa  is  the  nearest 
port  of  entry.  Nearest  ligbt-hoose  is  Egmont  Key  Light.  Nearest  fortifications 
are  in  Tampa  Bay. 

Afpney  statement 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1899. .  .$125, 000. 00 
June  30, 1899,  amount  expended  daring  fiscal  year 652.39 

July  1, 1899,  balance  unexpended 124,347.61 

July  1, 1899,  outstanding  liabilities 37.00 

July  1, 1899,  balance  available 124,310.61 

I  Amonnt  (estimated)  required  for  completion  of  existing  project 175, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1901 .  175, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
bor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriaiiant, 

A  list  of  appropriations  made  for  previous  projects  in  this  locality  are  given  in  the 
report  for  the  improvement  of  Tampa  Bay  in  the  Annual  Keport  of  the  Chief  of 
Engineers  for  1899.  page  1634. 

Underpresentprojectyby  actof  Maroh3, 1899 $125,000.00 

Total  expended 652.39 

Balance  unexpended  June  30, 1899 124,347.61 


COMMERCIAL  STATISTICS. 

Cammeroe  for  Hilhhoro  Bay  for  year  ending  DecerAher  SI,  1898, 
[Compiled  from  information  famished  by  the  Tampa  Board  of  Trade.] 


Articles. 

Gross 
tonnage. 

Articles. 

Gross 
tonnage. 

MpTchuidlse 

24,770  . 

1.600 

50 

600 

1,000  ' 

Orangefl 

4,000 
150 

irertili«er» 

Tobacco 

Grain 

Total 

T^iimber. . . ,  x 

82,070 

Hay 

Steam  and  sail  veaselsCall  sizes) 1,304 

Tonnage 101,491 

Nomber  of  passengers 12,000 

Estimated  percentage  of  total  trade  carried  on  by  water 
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Q7. 

IMPROVEMENT  OF  ANCLOTE  RIVER,  FLORIDA. 

For  the  preliminary  examiDation  of  this  river,  its  survey,  the  require- 
ments  of  commerce,  the  project  adopted,  and  its  estimatea  cost,  atten- 
tion is  invited  to  Reports  of  the  Chief  of  Engineers,  1895,  Part  11,  pages 
1573-1676,  and  1898,  Part  II,  pages  1361-1363. 

The  appropriation  for  improving  Anclote  River,  Florida,  in  accord- 
ance with  the  project  submitted,  95,000,  river  and  harbor  act  of  March 
3, 1899,  will  be  used  to  begin  the  adopted  project.  The  amount  will  be 
expended  in  dredging  that  portion  of  the  channel  between  Sponge  Har- 
bor and  the  entrance  to  Tarpon  Bayou  as  soon  as  a  Oovemment  dredge 
is  available  for  the  work. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1899. 

It  is  estimated  that  the  sum  of  $46,500,  required  to  complete  the  work, 
can  be  profitably  expended  in  carrying  out  the  project  during  the  fiscal 
year  ending  June  30, 1901. 

Anclote  River  is  in  the  oollection  district  of  St.  Marks.  Tampa  is  the  Dearest  port 
of  entry.  The  nearest  fortifications  are  at  Egmont  Key.  Nearest  light-hoose  is 
Anclote  Keys  Light. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1S99. . .    $6, 000. 00 
July  1,  1899j  balance  unexpended... 6,000.00 

Amoont  (estimated)  reanired  for  completion  of  existing  project 46, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 .    4%  600. 00 
Submitted  in  compiianoe  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1887. 


AppropHaHon$  for  improvement  of  Anolote  Biver,  Florida. 
March  8, 1899 16,000 


COMMBBCIAL  8TATI8TI08. 


Kone  available  for  the  year  ending  December  31. 1898.    The  oommeroe  is  believed 
to  be  growing  on  account  of  an  active  sponge  market. 


Q8. 

IMPROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modiflcationSy  the  methods  osed,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
Beport  of  the  Chief  of  Engineers,  1898,  pages  1340-1341  and  1363-1369. 

The  adopted  project  for  the  improvement  of  this  river  was  practically 
completed  on  iN'ovember  14,  1892.  No  work  was  done  daring  the  fiscal 
year  ending  June  30, 1899,  and  none  is  contemplated  during  the  next 
fiscal  year. 
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The  improvement  has  uot  resalted  in  any  marked  benefit  to  com- 
merce, as  the  season  when  the  river  is  open  and  that  when  it  is  neces- 
sary to  ship  the  products  of  the  region  do  not  correspond.  Large 
deposits  of  phosphate  have  been  discovered  since  the  project  was  formed. 
The  only  means  of  getting  this  product  to  the  coast  is  turnished  by  the 
railroads,  and  the  cost  of  this  transportation  amounts  to  about  one-half 
the  value  of  the  phosphate  on  board  ship. 

Withlaoooohee  River  is  in  ttie  colieotioa  distrlot  of  St.  Marks.  Cedar  Keys  is  tlie 
nearest  port  of  entry.  Nearest  fortifications  are  at  Egmont  Key.  Nearest  light- 
house is  Cedar  Keys  Light. 

Money  statement. 

Jnly  1,  1898,  balance  unexpended $785.12 

July  1,  1899,  balance  unexpended 785.12 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1901,  for  maintenance  of  improvement 1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AppropriaHan»  far  ike  improvement  of  Wiihlaeooehee  Biver,  Florida. 


March  3, 1881 $7,500 

July  5,  1884 3,000 

August  5, 1886 3,000 

August  11, 1888 5,000 


September  19,1890 $5,400 

August  18, 1894 800 

Total 24,700 


COMMKRaAL  STATISTICS. 


No  statistics  of  the  commerce  of  the  Withlacoochee  River,  Florida,  for  the  year 
ending  December  31,  1898,  are  available. 


Q  9. 

IMPROVEMENT  OF  SUWANEE  RIVER,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  itB  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained  attention  is  invited  to 
Reports  of  the  Chief  of  Engineers,  1896,  pages  1335-1336,  and  1898, 
pages  1341-1342. 

There  was  no  work  done  during  the  fiscal  year  ending  June  30, 1899. 

The  sum  of  $5,000,  appropriated  by  the  river  and  harbor  act  of 
March  3,  1899,  will  be  expended,  in  accordance  with  the  project 
approved  March  29, 1899,  for  the  removal  of  such  shoals  as  may  have 
formed  in  the  dredged  channel  at  the  mouth  of  the  river  and  at  Der- 
ricks Gap,  in  reestablishing  such  channel  marks  as  may  be  needed, 
and  the  remainder  of  the  appropriation  to  be  expended  in  work  upon 
the  rock  shoals  above  Brauford.  It  is  estimated  that  the  sum  of 
$10,158,  required  to  complete  tbe  work,  can  be  profitably  expended  in 
oarrrying  out  the  project  during  the  fiscal  year  ending  June  30,  1901. 

Sawanee  River  is  in  the  collection  district  of  St.  Marks.  Cedar  Keys  is  the  near- 
est port  of  entry.  Nearest  fortifications  are  at  Egmont  Key.  Nearest  light-honse 
is  Cedar  Keys  Light. 
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Moaey  statement. 

Jnly  1,  1898,  balance  anexpeoded $84. 14 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1899. . .      5, 000. 00 

5,084.14 
Jane  30, 1899,  amonnt  expended  daring  fiscal  year 9.19 

Jnly  1, 1899,  balance  anexpended 5,074.95 

i Amonnt  f  estimated)  required  for  completion  of  existing  project $10, 158. 00 
Amoan t  tnat  can  be  profitably  expended  in  fiscal  year  endi ng  J  une 30, 1901 .     10, 158. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations /or  improvement  of  Suwanee  BiveTf  Florida. 

June  14, 1880 $5,000.00 

March  3, 1881 3,000.00 

August  2, 1882 5,000.00 

July  5, 1884 5,000.00 

Augusts,  1886 5,000.00 

August  11, 1888 15,000.00 

September  19, 1890 3,000.00 

July  13,1892 3,000.00 

August  18, 1894 3,000.00 

June  3, 1896 3,000.00 

March  3, 1899 6,000.00 

Total    55,000.00 

Expenditures  to  June  30, 1899 49,925.05 

Balance  anexpended  June  30, 1899 5,074.95 


COMMERCIAL  STATISTICS. 


No  statistics  for  the  commerce  of  the  Suwanee  River,  Florida,  for  the  year  ending 
December  31, 1898,  are  available.  Inquiries  by  letter  were  made,  but  no  replies 
had  been  received  up  to  June  30, 1  '^'^'^ 


Q  10. 


PLAN  AND  ESTIMATE  FOR  IMPROVEMENT  OP  TAMPA  BAY,  FLORIDA, 
FROM  PORT  TAMPA  TO  THE  MOUTH  OF  THE  BAY,  IN  GULF  OF 
MEXICO. 

[PriDted  in  Hoase  Doc.  No.  52,  Fifty-flftli  Congress,  third  session.] 
OFFIOB  OF  THE  CHIEF  OF   ENGINEERS, 

United  States  Army, 

WashingtoHj  December  Jf,  1698. 

Sir:  I  have  the  honor  to  submit  the  accompanying  report  of  Novem- 
ber 14, 1898,  by  Lieut.  Col.  W.  H.  H.  Beuyaurd,  Corps  of  Engineers, 
containing  plan  and  estimate  for  improvement  of  Tampa  Bay,  Florida, 
from  Port  Tampa  to  the  mouth  of  the  bay,  in  the  Gulf  of  Mexico,  so  as 
to  give  a  depth  of  water  30  feet  deep  at  mean  low  water,  500  feet  wide 
on  the  bar  at  the  entrance  of  Tampa  Bay  and  300  feet  wide  in  the  bay 
itself,  called  for  by  joint  resolution  of  Congress  approved  June  4, 1898. 

Colonel  Benyaurd  states  that  to  make  the  improvement  contemplated 
would  require  dredging  through  a  total  length  of  26.9  miles  of  shoals, 
including  3.2  miles  across  the  bar;  that  in  his  opinion  a  channel  of  the 
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contemplated  depth  of  30  feet  over  the  bar  could  not  be  permanently 
maintained  without  the  constant  services  of  dredges,  and  that  there 
will  be  places  in  the  bay  that  will  require  dredging  from  time  to  time  to 
maintain  channel  depths. 

A  channel  of  the  dimensions  stated  would  require  the  removal  of 
13,900,000  cubic  yards  of  material,  which,  if  done  under  the  continuous- 
(*outract  system,  it  is  estimated  would  cost,  including  contingencies, 
$3,335,000. 

Colonel  Benyaurd  does  not  believe  that  the  commerce  of  Port  Tampa 
now,  or  in  the  near  future,  will  demand  a  class  of  ships  that  would  require 
such  a  depth  of  water  as  is  contemplated  by  the  resolution ;  and  while  he 
considers  that,  by  reai^n  of  the  commercial  interests  involved,  it  might 
be  advisable  to  obtain  a  depth  of  24  feet  at  mean  low  water  (plan  and 
estimate  of  cost  of  which  will  be  found  in  House  Doc.  No.  88,  Fifty- 
Utth  Congress,  first  session,  and  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1897,  p.  1596),  he  is  of  the  opinion  that  it  is  not  advisable, 
considering  the  enormous  cost  of  the  undertaking,  to  provide  a  chan- 
nel depth  of  30  feet  at  mean  low  water  through  Tampa  Bay  to  the  Gulf 
of  Mexico. 

I  concur  in  his  views. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wh.son, 
Brig.  Oen.j  Chief  of  ^ngineers^ 

U.  8.  Army. 

Hon.  K.  A.  Aloeb, 

Secretary  of  War. 


bepobt  of  lieut.  ool.  w.  h.  h.  benyatjbb,  oobps  of  enoineebs. 

United  States  Engineeb  Office, 
St.  Augustine^  Fla.j  November  14j  1898. 
Genebal:  In  accordance  with  instructions  contained  in  your  letter 
of  June  13, 1898,  transmitting  public  resolution  No.  40,  approved  June  4, 
1898,  in  regard  to  presenting  plans  and  estimates  for  the  improvement 
of  Tampa  Bay,  Florida,  from  Port  Tampa  to  its  mouth,  in  the  Gulf  of 
Mexico,  I  have  the  honor  to  present  the  following  report: 
The  joint  resolution  referred  to  is  as  follows: 

Resolved  by  the  Senate  and  Houee  o/'Bepreeentativea  of  ike  United  Statee  of  America  mi 
Congrese  aaeembledf  That  the  Secretary  of  War  be,  and  he  is  hereby,  aathorized  and 
directed  to  Bobmit  plans  and  estimates  for  the  improvement  of  Tampa  Bay,  from  Port 
Tampa  to  the  moutn  of  the  bay,  in  the  Gulf  of  Mexico,  so  as  to  ^ve  a  depth  of  water 
thirty  feet  deep  at  mean  low  water,  five  hundred  feet  wide  on  the  bar  at  the  entrance 
of  Tampa  Bay,  and  three  hundred  feet  wide  in  the  bay  itself:  and  that  the  Secretary 
of  War  be,  and  is  hereby,  requested  to  inform  Congress  of  his  views  as  to  the  advis- 
ability of  the  proposed  improvement. 

The  river  and  harbor  act  of  June  3, 1896,  provided  for  a  survey  of 
Tampa  Bay,  Florida,  so  as  to  obtain  a  channel  depth  of  24  feet  from 
Port  Tampa  to  the  Gulf  of  Mexico.  This  survey  was  made  and  the  report 
thereon  will  be  found  in  the  Report  of  the  Chief  of  Engineers,  United 
States  Army,  for  1897,  pages  1596  et  seq.  The  estimated  cost  of  said 
improvement  was  $336,000. 

The  maps  accompanying  said  report  (five  in  number)  were  printed  in 
House  Doc.  No.  88,  Fifty-fifth  Congress,  first  session.  They  were  not 
reproduced  in  the  Annual  Keport  of  1897. 
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The  resalts  of  that  survey,  the  maps  that  accompanied  the  report, 
and  other  information  on  hand  are  amply  sutUcient  to  render  the  report 
as  called  for  by  public  resolution  No.  40  without  recourse  to  auother 
survey,  which,  if  made,  would  cover  the  same  identical  ground. 

Previous  to  making  the  above-mentioned  survey  a  preliminary  report 
as  to  the  advisability  of  the  improvement  to  a  depth  of  24  feet  was 
made  by  Ms\j.  Thomas  H.  Handbury,  Gorps  of  Engineers,  printed  in  the 
Beport  of  the  Ghief  of  Engineers,  United  States  Army,  for  1895,  pages 
1570  et  seq. 

In  that  report  it  was  stated  that  the  commerce  of  Tampa  Bay  had 
assumed  considerable  proportions ;  that  an  increase  of  channel  depth  to 
24  feet  from  the  entrance  to  Port  Tampa  would  be  of  very  great  8m1  van- 
tage to  the  commercial  interests  involved,  and  that  it  appeared  from  the 
information  then  available  that  the  improvement  desired  could  be 
effected  and  maintained  at  a  reasonable  expense.  The  results  of  the 
survey  made  in  conformity  therewith,  viz,  to  obtain  a  channel  depth  of 
24  feet,  appeared  to  bear  out  the  opinion  expressed,  that  the  improve- 
ment to  that  depth  was  eminently  worthy  of  being  undertaken. 

It  will  here  be  stated  that  whenever  the  channel  depth  in  any  of  the 
reports  is  mentioned,  it  is  understood  that  reference  is  made  to  depth  at 
mean  low  water. 

To  make  the  improvement  contemplated  in  public  resolution  No. 
40  would  require  dredging  through  a  total  length  of  26.9  miles  of 
shoals,  including  3.2  miles  across  the  bar.  It  is  not  considered  that  a 
channel  of  the  contemplated  depth  of  30  feet  over  the  bar  could  be  per- 
manently maintained  without  the  constant  services  of  dredges.  It  is 
also  believed  that  there  will  be  places  in  the  bay  that  will  likewise 
require  dredging  from  time  to  time  to  maintain  channel  depths. 

From  investigations  formerly  made  and  stated  in  the  report  of  1897 
it  would  appear  that  the  bottom  is  not  subject  to  any  great  disturbance 
due  to  wave  action,  and  therefore  a  dredged  channel  through  the  bar 
may  be  expected  to  remain  reasonably  permanent  without  the  aid  of 
jetties.  In  the  bay  proper  past  experience  has  shown  that  training  walls 
are  not  required  to  maintain  a  dredged  channel. 

To  dredge  a  channel  over  a  width  of  500  feet  across  the  bar  and  300 
feet  in  the  bay  to  a  depth  of  30  feet  at  mean  low  water  would  require 
the  removal  of  the  following  quantities  of  material : 

Cable  yards. 

Across  the  bar 3,400,000 

In  bay  to  Port  Tampa 11,500,000 

Total 13,900,000 

In  the  above  estimate  of  quantities  allowance  has  been  made  for  back 
fill  and  ample  side  slopes. 

To  remove  the  above  enormous  quantities  of  material  a  very  large 
plant  would  be  required  to  complete  the  work  in  any  reasonable  num- 
ber of  years.  As  it  is  not  expected  that  the  Government  would  under- 
take to  provide  such  a  plant,  it  is  considered,  therefore,  that  such  must 
be  done  by  private  parties. 

With  the  continuous-contract  system  it  is  estimated  that  the  dredg- 
ing on  the  bar  will  cost  about  25  cents  per  cubic  yard  and  in  the  bay 
al^ut  20  cents  per  cubic  yard.  Under  these  figures  and  the  quantities 
above  stated,  the  total  cost  would  be — 

Across  the  bar $000,000 

In  the  bay 2,300,000 

Engineering  and  contingencies,  15  per  cent 436,000 

Total 3,386,000 
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If  the  work  should  be  undertaken  under  ordinary  contracts  and  with 
limited  amounts  appropriated  the  cost  would  be  greatly  increased, 
and  I  should  not  consider  that  the  work  could  be  done  under  an  aver- 
age cost  of  30  cents  per  cubic  yard. 

As  regards  the  draft  of  shii)S  that  navigate  Tampa  Bay,  it  is  stated 
that  many  {ihosphate  ships  are  loaded  to  a  draft  of  21  feet.  There 
appears  to  be  no  difficulty  in  these  ships  navigating  the  inner  bay  or 
crossing  the  bar  at  high  water. 

The  mean  range  of  the  tide  varies  from  1.54  feet  at  Egmont  Key,  at 
the  entrance,  to  1.95  feet  atPort  Tampa.  Considering,  then,  an  improved 
channel  depth  of  30  feet  at  mean  low  water,  there  would  be  a  mean 
high- water  depth  at  Egmont  of  31.54  feet  and  at  same  stage  of  tide  at 
Port  Tampa  31.95  feet. 

It  is  not  believed  that  the  commerce  of  Port  Tampa  now  or  in  the 
near  future  will  demand  a  class  of  ships  that  would  require  such  a  depth 
of  water,  and  while  I  have  considered  that,  by  reason  of  the  commer- 
cial interests  involved,  it  might  be  advisable  to  obtain  a  depth  of  24 
feet  at  mean  low  water,  I  am  of  the  opinion  that  it  is  not  advisable, 
considering  also  the  enormous  cost  of  the  undertaking,  to  provide  a 
channel  depth  of  30  feet  at  mean  low  water  through  Tampa  Bay  to  the 
Gulf  of  Mexico. 

Very  respectfully^  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut.  Ool.j  Carps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


Q  zz. 

ESTABLISHMENT  OF  HABBOR  LINES  IN  HILLSBORO  RIVER  AT  TAMPA, 

FLORIDA. 

Offioe  of  Board  of  Public  Works, 

Tampa^  Fla.^  August  12^  1899. 
Dear  Sir:  I  am  instructed  by  the  board  of  public  works  to  respect- 
fully ask  that  you  establish  the  dock  Unes  of  the  Hillsboro  Biver  at 
your  earliest  convenience,  and  by  so  doing  greatly  obUge. 
Very  truly,  yours,  etc., 

8.  L.  BiGLOW, 
Cleric  Board  Public  Works. 
Oapt.  Henry  Jervey. 

[lint  Indonement.] 

U.  S.  Engineer  Office, 

Tampaj  Fla.y  August  16^  1899. 

Bespectftilly  submitted  to  the  Chief  of  Engineers,  United  States 
Army,  with  recommendation  that  the  dock  lines  in  Hillsboro  Biver  at 
Tampa,  Fla.,  be  established  under  the  provisions  of  section  11,  river 
and  harbor  act  approved  March  3, 1899. 

The  approved  project  for  the  improvement  of  Hillsboro  Bay.  Florida, 
includes  the  formation  of  a  channel  in  Hillsboro  Biver  below  Lafayette 
Street  Bridge,  12  feet  deep  at  mean  low  water  and  200  feet  wide,  nar- 
rowing to  150  feet  at  the  mouth  and  thence  into  Hillsboro  Bay.  It  is 
believed  that  the  preservation  of  this  harbor  for  the  future  needs  of 
commerce  requires  that  parallel  dock  lines  should  be  established  not 
less  than  300  feet  apart  in  the  clear.    This  can  be  done  at  the  present 
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time  with  almost  no  interference  with  or  injury  to  structures  owned  by 
private  parties.  The  existing  docks  are  coujined  to  the  east  side  of 
the  river  with  the  exception  of  a  single  dock  and  building  on  the  west 
side  immediately  adjacent  to  and  below  Lafayette  Street  Bridge  and  a 
wood  dock  that  lies  well  out  in  the  river  and  close  to  the  present  navi- 
gable channel,  placed  there  for  convenience  of  loading  or  receiving 
wood.  This  wood  dock  encroaches  on  the  proposed  new  channel  and 
must  soon  become  an  obstruction  to  navigation.  The  other  dock  on 
the  west  side  of  the  river  would  probably  not  become  a  serious  obstruc- 
tion during  its  lifetime  unless  the  river  should  be  improved  above  the 
bridge. 

Tracings^  in  triplicate  showing  the  dock  lines  proposed  are  submitted 
herewith  in  separate  package.  A  description  of  the  dock  lines  by 
courses,  using  true  bearings,  is  inclosed  in  triplicate.  Said  description 
is  so  drawn  that  the  proposed  lines  may  be  located  from  reference 
marks  established  by  the  board  of  public  works  of  the  city  of  Tampa 
or  from  permanent  marks  established  by  and  recorded  in  this  office  in 
connection  with  the  survey  of  Hillsboro  Eiver. 

The  dock  line  on  the  east  side  of  the  river  is  located  with  due  regard 
to  the  position  of  existing  docks  and  street  lines  to  securing  as  long 
stretches  of  straight  dock  front  as  practicable,  and  to  reducing  the 
amount  of  rock  excavation  required  under  the  approved  project  for  a 
12-lbot  channel.  The  only  dock  on  the  east  side  of  the  river  that  mnst 
be  drawn  back  is  at  the  extreme  end  of  the  Florida  Central  and  Penin- 
sular Eailroad  Company's  track,  which  has  been  pushed  out  into  about 
the  best  water  in  the  river.    It  should  be  drawn  inshore  15  feet. 

Henry  Jbrvey, 
Captain^  Corps  of  Engineers, 

[Second  indonement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
August  21j  1899. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  board  of  public  works  of  the  city  of  Tampa,  Fla.,  having  requested 
the  establishment  of  harbor  lines  for  Hillsboro  Kiver  at  that  place,  the 
subject  has  been  carefully  considered  by  the  local  engineer  officer,  Capt. 
Henry  Jervey,  Corps  of  Engineers,  and  attention  is  respectfidly  invited 
to  his  report  in  first  indorsement  hereon. 

Captain  Jervey  is  of  the  opinion  that  the  preservation  of  the  harbor 
of  Tampa  requires  the  establishment  of  harbor  lines,  and  he  submits 
the  accompanying  map  on  which  is  delineated  in  blue  the  lines  which 
in  his  opinion  should  be  adopted.  A  description  of  the  lines  is  also 
given  in  a  separate  paper. 

I  recommend  that  the  lines  selected  be  approved,  and  that  the  Secre- 
tary place  his  approval  on  the  map  which  has  been  prepared  for  his 
signature. 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^ 

U.  8,  Army. 

[Tliird  indorsement.] 

War  Department,  August  26^  1899. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Blihu  Root, 

Secretary  of  War. 


^  Not  printed^ 
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PB0P08ED  DOCK  LINES  EAST  SIDE  OF  HIIXSBORO  RIVEB. 

Tampa,  Fla.,  August  S,  1899, 
Dock  line  begius  at  a  point  on  the  southerly  side  of  Lafayette  Street  Bridge,  146 
feet  N.  67^  20^  E.  from  the  central  point  of  the  southern  edge  of  the  bridge.  (On 
the  city  chart  submitted  herewith  this  point  is  situated  346  feet  westerly  from  the 
northwest  comer  of  block  78,  Jackson's  survey.)  From  this  point  the  dock  line 
rans  594  feet  8. 43^  3(y  E.  to  a  point  on  the  central  line  (produced)  of  Washington 
street.  (On  the  city  chart  this  point  is  delineated  at  a  distance  of  171  feet  westerly 
from  center  of  sewer  manhole  at  the  intersection  of  Washington  and  Water  streets.) 
Thence,  the  dock  line  runs  296  feet  8. 28^  55'  E.  to  a  point  on  the  central  line  (pro- 
duced) of  Whiting  street.  (On  the  city  chart  this  point  is  173  feet  from  center  of 
sewer  manhole  at  the  intersection  of  Whiting  and  Water  streets.)  Thence,  the  line 
extends  931  feet  8. 10^  07'  E.  to  a  point  opposite  the  last  turn  in  the  eastern  side  of 
the  channel.  (On  the  city  chart  this  point  is  delineated  at  a  distance  of  125  feet 
westerly  from  center  of  sewer  manhole.)  Thence,  the  dock  line  runs  357  feet  8. 26° 
55'  £.  to  the  mouth  of  the  river  at  outfall  near  water's  edge. 

The  clock  line  on  the  easterly  side  of  the  river  runs  parallel  to  the  proposed 
dredged  channel  and  15  feet  outside  of  its'  edge. 

PROPOSED  DOCK  LINES  WEST  SIDE  OF  HILI^BORO  RIVER. 

Dock  line  begins  at  a  point  on  the  southerly  side  of  Lafayette  Street  Bridge.  172 
feet  8. 67^  20"  W.  from  the  central  point  of  the  southern  edge  of  the  bridge.  (This 
pointy  as  shown  on  the  city  chart,  forwarded  herewith,  is  668  feet  westerly  of  north- 
west comer  of  block  78,  Jackson's  survey.)  Thence,  the  dock  line  runs  8. 43^  SC  E. 
for  666  feet;  8. 28^  55'  E.  for  200  feet;  8. 1(P  (fl'  E.  for  963  feet,  and  8. 25°  42'  E.  for 
376  feet  to  the  mouth  of  the  river. 

The  dock  line  on  the  westerly  side  of  the  river  runs  parallel  to  the  proposed 
dredged  channel  and  85  feet  outside  of  its  edge. 

Note. — All  bearings  jp^iven  are  referred  to  the  true  meridian.  The  ''central  point 
of  the  southern  edge  of  the  bridge"  is  equidistant  from  the  center  of  the  capstone 
of  the  piers  at  the  extremities  of  the  swing  span  or  draw.  From  8tation  A  of  United 
States  Engineer's  Survey,  1897  (Station  A  is  at  intersection  of  cross  marks  on  granite 
curbstone  44.53  feet  west  of  end  of  fixed  span,  west  approach  Lafayette  ^Street 
Bridge,  south  side),  the  central  point  of  the  south  edge  of  the  bridge  lies  275  feet 
N.68P48'E. 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  WESTERN  GEORGU  AND 
FLORIDA  AND  IN  EASTERN  ALABAMA. 


BEPORT  OF  CAPT,  CLEMENT  A,  F,  FLAOLER,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1899, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IBfPROVEMKNTS. 

1.  Carrabelle  Bar  and  Harbor,  Florida.      |    9.  Pensaoola  Harbor,  Florida. 

2.  Apalachicola  Bay,  Florida.  I  10.  Blaokwater  River.  Florida  and  Ala- 
'^ .--.«        ^  bama. 

11.  Escambia  and  Goneonh  rivers,  Florida 
and  Alabama. 

12.  Alabama  River,  Alabama. 

13.  Coosa  River,  Georgia  and  Alabama. 

14.  Operating  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River, 
Georgia  and  Alabama, 


3.  Apalachicola  River,  the  Cnt-off,  and 

Lower  Chipola  River)  Florida. 

4.  Upper  Chipola  River,  Florida,  from 

Marianna  to  its  month. 

5.  Flint  River.  Georgia. 

6.  Chattahoocnee   River,    (}eorg^a,    and 

Alabama. 

7.  Choctawhatohee   River,  Florida  and 

Alabama. 

8.  Lagrange  Bayon,  Florida,  including 

E&lmes   River  from  Vernon   to  its 
month. 


United  States  Engineer  Office, 

Montgomery,  Ala.,  July  26, 1899. 
General:  I  have  tbe  honor  to  forward  herewith  annual  reports  of 
the  river  and  harbor  works  under  my  charge    *    *    *    for  the  fiscal 
year  ending  June  30, 1899. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

O.  A.  F.  Flagler, 
Oaptaiuj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Oh^f  of  JSngineers,  U.  8.  -A. 


R  I. 

improvement  of  carrabelle  bar  and  harbor,  FLORIDA. 
DESCRIPTION. 

The  town  of  Carrabelle  is  situated  about  20  miles  east  of  Apalachi- 
cola, on  Carrabelle  or  Crooked  Eiver,  which  empties  into  the  north  side 
of  the  St.  Georges  Sound.  The  river  forms  the  inner  harbor,  which 
has  a  channel  along  the  water  front  of  the  town  varying  in  depth  from 
9  to  15  feet,  with  a  width  of  100  feet. 

1647 


Digitized 


byGoogk 


1648      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

A  bar  1  mile  wide  from  the  10-foot  contoar  inside  to  the  same  depth 
outside,  with  a  depth  not  more  than  3  to  4  feet  at  low  water,  obstracts  the 
passage  in  either  direction. 

PROJECT  OF  IMPROVEMENT. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $10,000,  to  be 
expended  in  making  a  10-foot  channel  from  the  mouth  of  the  Carrabelle 
River  to  the  channel  in  the  bay.  The  approved  project  for  this  work 
was  worded,  ^^In  making  a  channel  10  feet  deep  and  as  wide  as  condi- 
tions will  permit,  through  the  bar  at  the  mouth  of  Garrabelle  River, 
Florida." 

The  act  of  March  3, 1899,  appropriated  $10,000  for  continuing  the 
improvement  at  Carrabelle  Harbor,  and  the  approved  project  for  its 
expenditure  provides  for  "  Widening  and  lengthening  the  channel  across 
the  bar  at  the  mouth  of  Carrabelle  River,  by  dredging^"  as  far  as  the 
amount  appropriated  will  permit. 

OPERATIONS  TO  JUNE  30,  1898, 

Under  contract  with  the  Rittenhouse  Moore  Dredging  Company,  of 
Mobile,  Ala.  (approved  June  11, 1897),  the  work  of  dredging  a  chan- 
nel 10  feet  deep  and  53  feet  wide  was  begun  July  1  and  end^  August 
7,  1897. 

The  dredging  was  commenced  at  a  point  bearing  south  29  degrees 
east  850  feet  distant  from  the  lantern  of  the  white-light  beacon  (old 
channel  range)  and  continued  along  a  course  NW.  by  N.  J  W.,  toward 
the  city  of  Carrabelle.  After  digging  975  feet  good  water  was  reached, 
and  the  dredge  was  moved  850  feet  along  the  same  course  toward  the 
inner  edge  of  the  bar,  where  digging  was  resumed  and  75  feet  length 
of  cut  made  before  the  appropriation  was  exhausted. 

The  total  length  of  the  two  sections  of  channel  dug  was  1,050  feet, 
which  involved  the  removal  of  30,592  cubic  yards  of  sand. 

CONDITION  OF  IMPROVEMENT  JUNE  30,   1899. 

No  examination  has  been  made  of  this  channel  since  May,  1898,  but 
the  cut  of  that  time  showed  deepening.  It  has,  probably,  at  least  held 
its  own. 

It  is  extremely  doubtful  if  the  amount  of  dredging  estimated  in  the 
report  of  the  Chief  of  Engineers  for  1898,  page  1376,  viz,  35,000  cubic 
yards,  will  be  sufficient  to  almost  double  the  width  of  the  present  cut 
and  more  than  triple  its  length.  From  available  data  it  appears  that 
the  portion  of  the  bar  remaining  to  be  dredged  has  practically  the  same 
depth  as  that  already  worked  over;  a  wider  channel  (100  feet,  as  pro- 
posed) will  be  better  for  commerce  and  doubtless  cheaper  per  cubic 
yard,  judging  from  the  difficulties  experienced  in  dredging  a  cut  53  feet 
wide.  The  amount  estimated  by  my  predecessor  for  completion  of  the 
existing  project  is  $10,000.  As  I  have  no  authority  to  increase  the 
estimate,  and  $10,000  is  now  in  hand,  I  make  no  further  recommenda- 
tion for  the  fiscal  year  ending  June  30, 1901. 

Money  statement 

Amoant  appropriated  by  river  and  harbor  act  approved  March  3,  1899. ..  $10, 000.00 
July  1, 1899,  balance  unexpended 10,000.00 
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Jppropriationt, 

June  3, 1896 $10,000 

March  8, 1899 ^ 10,000 

Total r 20,000 


The  oommercial  statistios  of  Garrabelle  Bar  and  Harbor  are  so  combined  with 
those  of  Apalaohioola  Bay  that  a  separation  is  impossible,  and  reference  is  made  to 
Apalachioola  Bay  for  figures. 


R2. 

IMPROVEMENT  OF  APALACHIOOLA  BAT,  FLORIDA. 
DESCRIPTION. 

Apalachicola  Bay  is  a  long,  broad,  and  shallow  sheet  of  water  on  the 
soath  coast  of  Florida.  It  is  separated  from  the  Gulf  of  Mexico  by  Bt. 
Vincents  Island,  Sand  Island,  and  the  west  half  of  St;  Georges  Island. 
The  bay,  when  continued  to  the  eastward,  forms  St.  Georges  Sound, 
which  is  separated  from  the  Gulf  by  the  eastern  half  of  St.  Georges 
Island,  by  Dog  Island,  and  by  Dog  Island  Beef. 

The  line  dividing  Apalachicola  Bay  from  St.  Georges  Sound  runs 
from  Oat  Point,  on  the  north  shore,  to  Bulkhead  Point,  on  St.  Georges 
Island.    On  this  line  is  found  Bulkhead  Shoals. 

Access  to  Apalachicola  Bay  can  be  had  through  West  Pass,  between 
St.  Vincents  Island  and  Sand  Island. 

The  entrance  to  St.  Georges  Sound  is  through  East  Pass,  between 
St.  Georges  and  Dog  islands. 

Apalachicola  Harbor  is  the  deep  water  just  inside  of  East  Pass  and 
north  of  Dog  Island. 

ORIGINAL  CONDITION. 

Apalachicola  Biver  enters  Apalachicola  Bay  at  about  the  middle  of 
its  north  side.  A  bar  exists  at  the  mouth  of  the  river.  The  depth  of 
the  water  on  it  was  originally  about  3.5  feet.  The  width  of  bar  between 
the  8-foot  curves  inside  and  outside  varies;  it  averages  7,000  feet  in 
round  numbers. 

The  depth  of  water  across  Bulkhead  Shoals  was  originally  less  than 
4  feet. 

PROJECT  OP  IMPROVEMENT. 

The  report  of  the  examination  of  Apalachicola  Bay  is  to  be  found  jji 
the  report  of  the  Chief  of  Engineers  for  1879,  page  823.  This  report 
recommended  that  a  channel  100  feet  wide  and  11  feet  deep  should  be 
dug  through  the  bar  at  the  mouth  of  the  river.  If  the  results  obtained 
by  this  out  were  suck  as  to  warrant  its  enlargement,  it  was  recom- 
mended that  the  width  be  increased  to  200  feet.  This  project  was 
approved.    The  cost  was  estimated  at  $100,000. 

A  survey  of  the  mouth  of  the  river  and  of  the  eastern  part  of  Apa- 
lachicola Bay  was  made  in  1891.  As  the  results  of  this  survey  the 
above  project  was  again  recommended,  and  to  it  was  added  the  recom- 
mendation that  a  channel  9  feet  deep  and  not  less  than  100  feet  wide 
should  be  cut  through  the  Bulkhead  Shoals. 
BNO  99 104 
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A  survey  of  the  western  part  of  Apalacbicola  Bay  wais  made  in  1896, 
from  the  results  of  which  a  new  project  was  made  (report  of  the  Chief 
of  Engineers  for  1897,  pp.  1655-1659),  This  project  was  for  the  obtain- 
ing of  a  channel  18  feet  deep  at  mean  low  water  through  West  Pass, 
along  the  northern  shore  of  St.  Georges  Island,  and  across  the  bay  to 
the  water  frontof  Apalachicola.  Estimated  tocost  $350,000and  $20,000 
or  (30,000  annually  for  maintenance  of  completed  work.  This  project 
was  not  approved  until  June  13, 1899. 

OPERATIONS  TO  JUNE  30,  1898. 

The  channel  through  the  bar  at  the  mouth  of  the  river  has  never 
been  obtained  as  recommended,  owing  to  the  insufficiency  of  appropria- 
tions. The  width  has  never  exceeded  100  feet.  The  depth  has  never 
exceeded  9.5  feet,  as  against  11  feet  proposed. 

The  first  cut  was  made  during  the  winter  of  1881  and  1882.  It  was 
begun  at  11  feet  inside  the  bar,  and  the  depth  of  11  feet  was  maintained 
for  a  length  of  5,748  feet.  Of  this  length  1,967  feet  was  60  feet  wide; 
3,781  feet  was  but  30  feet  wide.  During  1883  the  30foot  out  was  widened 
to  60  feet  and  extended  to  the  9.5-foot  curve  outside  the  bar.  An  addi- 
tional cut  15  feet  wide  was  made  through  the  bar.  Work  done  during 
1884  left  the  channel  in  the  following  condition:  Average  depth,  9.5 
teet;  total  length,  6,060  feet,  of  which  5,200  feet  was  75  feet  wide  and 
860  feet  60  feet  wide.  During  the  spring  of  1885  the  cut  was  partly 
reopened,  it  having  filled  up  to  an  available  depth  of  6  feet.  The 
reopening  was  made  4,177  feet  long,  60  feet  wide,  and  9.5  feet  deep. 

During  1887  and  1888  the  cut  was  reopened  with  the  following  dimen- 
sions: Length,  3,635  feet;  width,  60  feet;  depth,  9  feet 

An  examination  made  in  March,  1889,  showed  that  the  cut  had  shoaled 
to  4  feet  in  depth.  The  cut  was  reopened  between  November,  1889,  and 
May,  1890,  to  a  depth  of  8  feet,  with  a  length  of  6,000  feet  and  a  width 
varying  from  80  to  90  feet.  The  cut  was  again  reopened  between  Novem- 
ber, 1892,  and  April,  1893,  with  these  dimensions:  5,350  feet  long,  120 
feet  wide  at  inner  end,  and  100  feet  wide  at  outer  end,  8  feet  deep. 

An  examination  made  in  April,  1894,  showed  that  the  channel  had 
shoaled  since  the  reopening,  in  1892-93,  2.5  feet  for  a  length  of  2,000 
feet  near  the  inner  end. 

A  new  cut  4,930  feet  long,  100  feet  wide,  and  8  feet  deep  at  low  water 
was  dug  during  January  and  February,  1896, 

In  May  and  June,  1897,  a  channel  8  feet  deep,  50  feet  wide,  and  5,500 
feet  long  was  redredged  through  the  bar  at  the  mouth  of  the  river. 
This  was  the  fifth  time  this  channel  had  been  reopened.  The  dimen- 
sions proposed  for  it  by  the  approved  project  have  never  been  attained. 

A  straight  cut  4,000  feet  long,  120  feet  wide,  and  9  feet  deep  was 
made  across  Bulkhead  Shoals  between  October,  1891,  and  February, 
1892,  and  up  to  the  present  date  this  channel  shows  no  sign  of  filling. 

There  having  been  no  funds  available  for  work  during  the  year,  noth- 
ing was  done. 

OPEBATIONS  DUBING  THE  FISOAL  TEAB  ENDING  JUNE  30,  1899. 

No  funds  were  available  and  no  work  was  done. 

CONDITION  OF  IMPEOVEMBNT  JUNE  30,  1899. 

No  examination  has  been  made  of  the  existing  channels  since  June 
30,  1898,  but  I  am  informed  that  the  channel  across  Bulkhead  Shoals 
maintains  its  depth,  while  that  through  the  bar  at  the  mouth  of  the 
river  is  gradually  shoaling. 
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PRESENT  PROJECT. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $20,000  for 
improving  Apalachicola  Harbor,  in  accordance  with  the  project  last 
mentioned,  through  West  Pass,  and  for  maintenance.  With  the  funds 
now  available  it  is  proposed  to  open  a  channel  to  the  St.  Gorges  Island 
anchorage. 

BEOOMMENBATIONS  AND  ESTIMATES. 

The  commerce  of  Apalachicola  is  large  and  would  undoubtedly  be 
much  larger  with  better  facilities.  The  present  funds,  $20,000,  wiU 
open  a  channel  to  the  St.  Georges  Island  anchorage,  but  will  probably 
not  be  able  to  secure  the  ftill  width  of  150  feet  and  will  do  little  or 
nothing  on  the  channel  across  the  bar  to  the  mouth  of  the  river. 

I  recommend  that  the  channel  to  St.  George  anchorage  be  given  its 
full  width  of  150  feet  and  maintained  at  18  feet  depth,  and  that  the 
channel  to  the  city  from  this  anchorage  be  completed  to  11  feet  depth 
and  200  feet  width,  as  in  the  project  of  1879. 

The  estimate  is  as  foUows: 

Excavating  200.000  oubio  yards,  ohansel  across  river  bar $40, 000 

Widening  of  West  Pass  and  Link  channels 10,000 

Maintenance,  surveys,  and  range  lighting 10,000 

Total 60,000 

which  amount  can  be  economically  and  profitably  expended  during  the 
year  ending  June  30, 1901. 

Money  statement. 

Jnly  1, 1898,  balance  unexpended $382.47 

Amount  appropriated  by  river  and  harbor  act  approved  March  8^  1899  ...    20, 000. 00 

20,382.47 
June  30, 1899,  amount  expended  during  fiscal  year 106.97 

July  1, 1899,  balance  nnexnended 20,275.50 

July  1, 1899,  outstanding  liabilities 8.15 

July  1, 1899,  balance  available 20,267.35 

Amount  (estimated)  required  for  completion  of  existing  project 330, 000. 00 


. 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1901 : 

For  works  of  improvement $50,000.00 

For  maintenance  of  improvement 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


60,000.00 


Appropriations, 
The  following  amounts  have  been  appropriated  from  time  to  time  for  this  bay: 


March  2, 1833 $8,700 

July  4,1836 10,000 

March  8, 1839 9,900 

June  14,1880 10,000 

Maroh3,1881 10,000 

August2,1882 25,000 

July  6, 1884 10,000 

August5,1886 12,000 


August  11, 1888 $20,000 

September  19, 1890 20,000 

Julyl3,1892 20,000 

August  18, 1894 15,000 

June3,l^ 12,000 

March  8, 1899 20,000 

Total 202,600 


These  appropriations  were  divided  into  two  periods,  separated  by  an  interval  of 
iorty-one  years,  viz,  from  1833  to  1839,  $28,600;  £rom  1^  to  1899,  $174,000. 
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COMMBRCIAL  STATISTICS. 

Tbe  following  report  of  the  Board  of  Trade  of  Apalaohicola,  Fla.,  has  heen  fnr- 
nished  by  Mr.  J.  E.  Grady,  president: 

"Apalaohioola  has  5,000  inhabitants,  and  is  situated  on  the  Apalaohicola  bay  and 
river,  into  which  empties  the  Chattahoochee  and  Flint  rivers,  on  which  three  lines  of 
steamers  ply.  On  these  rivers  abound  almost  inexhaustible  q^uantities  of  pine,  cypress, 
and  other  valuable  timber.  At  this  port  and  near  it  are  six  largje  sawmills,  with  a 
capacity  of  500,000  to  600,000  feet  of  lumber  per  day,  and  Apalachicola  is  the  market 
for  the  logs  to  supply  these  mills.  The  great  drawback  to  this  trade  and  to  Apalach- 
icola is  the  long  and  perilous  tow  to  Dog  Island,  across  the  rough  and  dangerous 
East  Pass,  a  distance  of  about  25  miles.  In  addition  to  the  great  expense  of  towage 
and  the  loss  of  timber  and  lumber,  and  the  delay  caused  by  rough  weather  makes  it 
almost  impossible  to  successfully  compete  with  other  Gulf  ports. 

''  Now  tne  report  and  survey  of  Major  Mahan,  of  September  17,  1896,  for  a  channel 
18  feet  low  water,  West  Pass  to  Apalachicola,  is  what  is  badly  needed.  There  is 
no  doubt  but  that  this  channel,  within  7  miles  of  Apalachicola,  would  not  only 
remain  open,  but  would  deepen.  This  channel  would  then  avoid  all  towage  to  the 
eastward  and  avoid  all  rislos  and  delays,  and  vessels  could  be  loaded  in  less  time 
than  it  now  takes. 

**  Only  a  few  months  ago  the  representatives  of  two  large  enterprises  oame  here  to 
try  and  open  up  business  which  would  require  thirty  to  fif^  vessels  a  year,  but 
abandoned  the  idea  solely  on  account  of  the  towage  to  East  Pass;  but  they  stated 
that  if  West  Pass  was  opened  up  within  7  or  8  miles  of  Apalachicola  that  they  wonld 
open  up  buHiness  at  once. 

''  In  addition  to  the  lumber  business,  Apalachicola  is  the  outlet  for  Georgia  and 
Alabama  for  all  their  heavy  products— merchandise,  and  naval  stores.  The  Georgia 
legislature,  on  August  13,  1887,  and  a  convention  of  Alabama,  Georgia,  and  Florida, 
held  at  Columbus^  Ga.,  on  March  9, 1887j  both  AiUy  recognizing  the  great  benefit 
that  would  be  derived,  asked  CougttBS  to  open  up  and  improve  Apalachicola's  West 
Pass  entrance. 

"The  reports  in  1860  show  that  Apalaohioola's  business  amounted  to  $15,000,000, 
and  that  the  revenue  paid  to  the  United  States  was  more  than  the  balance  of  the 
State  of  Florida.  If  this  channel  from  the  West  Pass,  within  7  miles  of  Apalachicola, 
is  opened  up  it  will  increase  the  commerce  of  the  port  to  a  very  large  extent,  and 
thereby  yield  to  the  United  States  a  large  revenue. 

"With  this  statement  is  appended  statement  of  commerce  from  custom-house 
records  and  board  of  trade  information  that  I  ask  to  be  placed  as  a  part  of  this 
report." 

The  following  statistics  have  been  furnished  by  Mr.  William  B.  Sheppard,  collector 
of  the  port  of  Apalachicola,  Fla. : 


Nam- 
ber. 


Tons. 


VMseU  entered  from  foreign  port*  — 
Yeasels  entered  ftrom  coaatwise  ports. 


Total . 


Vessels  cleared  for  foreign  ports 

Teasels  cleared  for  domestic  ports 

Total 

Vessels  arriving  which  do  not  enter  or  clear  at  the  onstom-taonse 

Vessels  departing  which  do  not  enter  or  clear  at  the  costom-hoase 

Estimated  arrivals  and  departures  of  steamers  plying  the  Apalachicola,  Flint, « 

Chattahoochee  rivers 

Number  of  small  vessels  engaged  in  the  traffic  of  the  port 


40 


78 
100 
110 

760 
ISO 


90,185 
8.731 


28,806 


90,905 
16,037 


86,  M9 
12,500 
13,500 

88,000 


Estimated  amount  of  superficial  feet  of  pine  and  cypress  lumber  shipped.  60, 000, 000 

Oysters  and  fish  shipped barrels..  10,000 

Estimated  value  of  the  commerce  of  the  port $1,250,000 

There  is,  besides,  a  large  lot  of  traffic  at  Apalachicola  in  the  purchase  of  logs,  tim- 
ber, and  naval  stores,  that  are  not  in  the  custom-house  statistics,  that  can  be  safely 
placed  at  $1,000^000  more. 


Digitized 


byGoogk 


APPENDIX  B — ^REPORT  OF  CAPTAIN  FLAGLER.     1653 

R3. 

IMPROVEMENT  OP  APALACHICOLA  RIVER,  THE  CUT-OFF,  AND  LOWER 
CHIPOLA  RIVER,  FLORIDA. 

DESCRIPTION  AND  CONDITION  BEFORE  IMPROVEMENT. 

The  Apalachicola  Eiver  is  formed  by  the  junction  of  the  Chattahoo- 
chee and  Flint  rivers  at  the  extreme  southwest  corner  of  the  State  of 
Georgia.  It  runs  southwardly  through  the  State  of  Florida  and  empties 
into  the  Apalachicola  Bay  at  the  city  of  Apalachicola.  The  annual 
overflow  of  this  river  caused  by  the  freshets  in  the  Chattahoochee  and 
Flint  rivers  unfits  the  country  directly  along  its  banks  for  agricultural 
purposes;  however,  large  quantities  of  timber  are  found  on  both  sides 
of  the  river.  The  greatest  obstacle  to  navigation  was  found  at  Moc- 
casin Slough,  47  miles  above  Apalachicola.  The  Confederate  States 
authorities  drove  piles  across  the  river  here  to  prevent  the  vessels  of 
the  United  States  from  ascending  the  river;  these  piles  caught  logs, 
snags,  and  other  floating  material,  completely  blocking  the  river,  and 
caused  a  new  channel  3,100  feet  in  length  to  be  cut  about  1^  miles 
above  the  obstruction  to  the  river  Styx.  This  new  channel  was  very 
narrow  and  crooked,  only  80  to  100  feet  wide,  making  navigation  diffi- 
cult. The  depth  of  water  in  the  channel  from  the  junction  of  the  Chat- 
tahoochee and  Flint  rivers  to  Apalachicola,  Fla.,  is  at  all  places  more 
than  6  feet.  Its  length  is  about  105  miles,  its  width  150  to  200  yards. 
Winter  freshets  bring  more  or  less  logs  and  snags  into  this  river  from 
the  rivers  above. 

PROJECT. 

The  original  project,  submitted  in  1873,  was  to  widen  and  straighten 
Moccasin  Slough,  at  an  estimated  cost  of  $80,333.  An  act  of  August 
11, 1888,  directed  an  examination  of  the  ^^Chipola  Eiver  from  its  mouth 
to  Wewahitchka,  and  the  Cut  off,  and  Lee  Slough,  running  from  the 
Apalachicola  Eiver  to  the  Chipola  Eiver."  As  a  result  of  this  examina- 
tion, made  in  1889,  the  orignal  project  was  extended  so  as  to  include 
a  channel  60  feet  wide  and  5  feet  deep  through  the  Cut-off,  Lee  Slough, 
and  the  Lower  Chipola  Eiver. 

The  present  project  calls  for  a  channel  100  feet  wide  and  6  feet  deep, 
and  for  a  channel  60  feet  wide  and  5  feet  deep  in  the  Cutoff  and  Lower 
Chipola  Eiver,  together  with  the  removal  of  snags  and  other  obstruc- 
tions which  are  brought  into  the  stream  from  time  to  time  by  its  tribu- 
taries during  freshets. 

The  amoant  expended  to  June  30, 1898 $59,025.90 

OPEBATIONS  TO  JUNE  30,  1898. 

A  complete  synopsis  of  the  work  on  this  river  from  January  1, 1875,  to 
June  30, 1895,  will  be  found  in  theEeport  of  the  Chief  of  Engineers  for 
1896,  Part  n,  pages  1348-1350. 

1896. — No  work  was  done  for  want  of  funds. 

1897. — The  snag  boat  Flint  worked  three  months  on  the  Apalachicola, 
the  Cut-off,  and  Lower  Chipola  rivers,  and  removed  4,200  logs,  trees, 
and  snags. 

1898. — ^The  snag  boat  Chattdlioochee  went  over  the  rivers  and  removed 
a  large  number  of  overhanging  trees,  logs,  snags,  and  stumps. 
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OPERATIONS  DURINO  THB  YEAR  BNDINa  JT7NB  30,  1899. 

No  work  has  been  done  as  no  fands  were  available. 

CONDITION  OF  IMPROYBMENT  JX7NE  30,  1899. 

The  river  was  in  fairly  good  condition  over  the  entire  leugth.  Con- 
siderable trouble  was  had  at  the  Gat-off,  on  account  of  the  river  being 
so  narrow  and  crooked,  boats  having  to  work  around  several  of  the 
points,  and  as  there  are  numerous  stumps  and  logs  on  these  points  it 
makes  navigation  difficult  and  dangerous. 

There  is  very  deep  water  in  this  river,  and  it  is  partially  obstructed 
during  the  high-water  season  by  logs  and  snags  drifting  in  the  river. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  recommended  that  snagging  operations  and  the  work  of  straight- 
ening the  sbarp  bends  in  the  section  known  as  the  Cut-off  be  con- 
tinued, so  that  navigation  may  be  made  reasonably  safe,  with  the  small 
amount  allotted.  The  steamer  Apalachee  struck  a  stump  in  the  Gut-off 
on  June  24, 1899,  and  sunk  in  24  feet  of  water.  She  was  valued  at 
$25,000. 

Removing  Bnags,  Btamps,  etc ••    $5,000 

Straightening  the  Cut-off 10,000 

Total 15,000 

The  existing  project,  as  extended  in  1888,  contained  no  estimate  of 
cost,  and  it  being  impracticable  to  compile  any  in  time  for  this  report, 
the  estimated  cost  of  completion  is  omitted  from  the  money  statement 
herewith. 

Money  statement. 

Jnly  1, 1898,  balance  unexpended $474.10 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1899. ..      8, 000. 00 

3,474.10 
J nne  30, 1899,  amount  expended  during  fiscal  year 171.67 

July  1, 1899,  balance  unexpended 3,802.43 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1901 : 

For  works  of  improvement $10,000.00 

For  maintenance  of  improvement 6, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


15^000.00 


AppropriatUm9. 


May  23, 1828 $8,000 

April  23, 1830 2,000 

March2,1831 8,000 

June23,1874 10,000 

March  8,1875 10,000 

June  18,1878 8,000 

March  3, 1879 6,000 

Junel^l880 2,000 

Maroh3,1881 1,600 

Augus«2,1882 2^000 


July  6,1884 $1,000 

August  5,1886 1,000 

August  11, 1888 2,000 

September  19, 1890 2,000 

July  18,1892 6,000 

August  18,1894 6,000 

June  3, 1896 5,000 

March  3, 1899 8,000 

Total 76,600 
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COMMERCIAL  STATU9TIC8. 


The  section  of  conntry  lying  along  the  river  is  heavily  timbered  and  depends 
almost  entirely  npon  the  river  for  transportation  of  its  products  of  timber  and  naval 
stores,  bat  the  commerce  of  the  stream  is  so  combined  with  that  of  the  Chattahoo- 
chee and  Flint  rivers  that  a  separation  is  impossible,  and  reference  is  made  to  the 
Flint  river  for  figores. 


R4. 

IMPROVEMENT  OF  UPPER  CHIPOLA  RIVER,  FLORIDA,  FROM  MARIANNA 

TO  ITS  MOUTH. 

DESCRIPTION  AND  CONDITION  BEFORE  IMPROVEMENT. 

This  river  tiows  soathward  from  Marianiia  to  the  head  of  the  Dead 
Lakes,  an  estimated  distance  of  65  miles.  It  has  a  general  low- water 
depth  of  5  feet,  with  a  width  varying  from  60  to  200  feet.  It  is  much 
obstraeted  by  rock  shoals,  snags,  and  overhanging  trees.  The  rock 
shoals  are  distant  from  Marianna  23,  29,  32,  37,  aud  45  miles,  respec- 
tively. Three  bridges — a  road  bridge  at  Marianna,  a  railroad  bridge  2 
miles  below,  and  a  road  bridge  14  miles  below — are  obstructions;  these 
bridges  have  headways  above  low  water  17, 16,  and  15  feet,  respectively. 

PROJECT. 

An  appropriation  of  (5,000  having  been  made  by  act  of  Congress 
March  3,  1899,  was  to  be  expended  in  accordance  with  project  submit- 
ted. This  project  contemplates  clearing  out  a  low- water  channel  3  feet 
deep  and  60  feet  wide  from  Marianna  to  the  foot  of  the  Bead  Lakes, 
estimated  to  cost  $41,000,  exclusive  of  neceersary  plant,  which  would 
^comprise  a  snag  boat,  drilling  barge,  and  dump  scow.  (See  Annual 
Report,  Chief  of  Engineers,  1889,  page  1417.) 

The  project  for  expenditore  of  the  amount  appropriated  is: 

To  clear  the  channel  throuffh  the  Dead  Lakes  from  the  cat-off  to  the  head  of  the 
lakes  of  all  snags,  logs,  aud  fallen  trees,  and  mark  tbe  channel  with  prominent  guides 
to  indicate  it,  and  to  work  upstream  on  that  portion  of  the  river,  from  the  head  of 
the  Dead  Lakes  toward  Marianna,  removiDg  such  obstructions  to  navigation  as  may 
be  met  with  and  as  fSur  as  the  funds  available  will  permit. 

This  project  was  modified  by  authority  of  the  Secretary  of  War, 
ander  date  of  Jane  30, 1899,  so  far  as  to  permit  the  work  to  begin  at 
Marianna  and  work  on  that  section  down  the  river  to  Look  and  Tremble 
ShoaL 

BEOOMltfENDATIONS. 

It  would  be  beneficial  to  Marianna  to  have  an  outlet  by  water,  and 
the  work  should  start  at  Marianna  and  go  downstream,  first  removing 
snags,  logs,  and  overhangiDg  trees,  and  blasting  through  the  lesser 
shoals;  then  go  over  the  river  and  remove  the  larger  rock  shoals  by 
blasting  a  channel  through  them,  and  contacting  the  waterway  by 
jetties  and  dikes. 
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Money  statement 

AmooDt  appropriated  by  rirer  and  harbor  act  approved  March  3, 1899 ...  $5, 000. 00 

July  1, 1899,  balance  unexpended 5,000.00 

July  1, 1899,  ontetanding  UabUitiee 34.80 

Jnly  1, 1899,  balance  available 4,975.20 

Amonnt  (estimated)  reanired  for  completion  of  existinff  projeot . . .' 36, 000. 00 

Amount  that  can  be  prontably  expended  in  fiscal  vear  endlne  June  30, 1901 .  5, 000.  OO 
Bnbmitted  in  compliance  Wth  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  lSS6  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriaHan. 
March  8, 1899 15,000 


OOMMBBCIAL  STATISTIOS. 

No  commerce  of  importance  is  at  present  interested  in  this  part  of  the  river 
except  during  the  cotton  season.  For  years  past  an  occasional  trip  would  be  made 
with  a  barffc  when  a  rise  in  the  river  would  permit.  Loaded  with  cotton  the  barge 
would  drin  down  with  the  current.  When  unloaded  it  would  be  pushed  back 
upstream  with  poles  to  Marianna.  Sometimes  several  trips  have  been  made  during 
one  season  by  this  means. 

The  following  statistics  have  been  furnished  by  Mr.  W.  H.  Milton,  president  of 
the  Marianna  and  Gulf  Transportation  Company : 

**  We  carried  last  season  320  bales  cotton  and  some  other  freight.  The  members 
of  our  company  absolutely  controlled  1,800  bales  of  cotton,  which  we  would  have 
shipped  via  barse  except  for  difficulties  of  navigation.  We  usuallv  control  much 
more  cotton,  last  year's  crop  being  very  short.  We  think,  with  the  river  made  navi- 
gable, with  little  obstruction,  that  we  can  control  and  ship  down  the  Chipola  from 
4,000  to  6,000  bales  of  cotton,  and  handle  probably  nearly  1,000  tons  of  guano,  large 
quantities  of  naval  stores,  and  other  freights.  We  would  have  carried  more  cotton 
last  season,  but  sold  cotton  on  risiug  market,  and  the  time  being  limited  within 
which  to  transport  it,  and  not  having  a  sufficient  number  of  barees  to  carry  it  down 
the  river,  we  could  not  handle  it.  Without  obstructions  in  nver  we  would  have 
carried  ail  of  it. 

"There  are  now  four  or  more  naval  stores  fiftctories  on  Chipola  River.  A  letter 
from  Frink  &  Co.  states  that  they  shipped  400  barrels  turpentine,  1,500  barrels  rosin, 
and  about  $11,000  of  other  freights ;  also,  that  navigation  would  increase  their  out- 
put down  the  river.  Kinard,  Span  &  Hays  inform  me  verbally  that  they  are  now 
shipping  OB  Chipola  River  $5,000  worth  of  freights  i>er  month  and  that  their  busi- 
ness will  more  than  double  this  year  if  the  river  is  improved.  I  have  been  unable 
to  obtain  a  resxionse  from  the  others,  but  know  that  one  of  the  firms  not  heard  from 
is  larger  than  either  of  the  above  mentioned.  I  also  know  of  more  parties  who  are 
awaiting  the  result  of  the  improvements  on  the  river  to  commence  work  on  turpen- 
tine fi^rms.    I  am  informed  that  other  industries  await  the  opening  of  the  river." 


Name  and  dMcription. 

Draft  of  water. 

Komber  of  round  trips  made  and  between  what 

Light. 

Loaded. 

places. 

Bargi^  Marianna 

IfUhSi, 

e 

18 

8  round  trips.  fh>m  Marianna  to  Wewahitdhka. 

FrHghi  carried. 

Artiolea. 

Quantity. 

Tons. 

Cotton 

bales.. 

820 

810 

1,500 

400. 

SQ 

Misoellaneous 

nackaffes.. 

10 

Roain 

....barrels.. 

800 

Torpentine 

do.... 

100 

Total 

400 

The  estimated  value  of  the  above  flight  in  round  numbers  is  $20,612, 
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IMPROVEMENT  OF  FLINT  RIVER,  GEORGIA. 
DESORIPTIGN. 

The  Flint  Biver  rises  aboat  20  miles  soathwest  of  Atlanta,  in  Georgia, 
runs  nearly  due  south,  bending  a  little  toward  the  eastward,  and  finally 
joins  the  Chattahoochee  Biver  at  the  extreme  southwest  comer  of  the 
State  of  Georgia.  The  junction  of  tiiese  two  streams  forms  the  Apa- 
lachicola  Biver.  A  survey  was  authorized  by  the  river  and  harbor  act 
of  June  10, 1872.  The  survey  was  begun  at  Albany,  Ga.,  in  November, 
1872,  and  finished  in  May,  1873. 

PROJECT. 

The  project  for  this  work  proposes  a  channel  100  feet  wide  and  3  feet 
deep  at  extreme  low  water  Irom  Chattahoochee,  Fla.,  to  Newton,  Ga., 
a  distance  of  71f  miles,  at  an  estimated  cost  of  $118,105,  and  from 
Newton.  Ga.,  to  Albany,  Ga.,  a  distance  of  33^  miles,  at  an  estimated 
cost  of  $66,757,  making  a  total  of  $184,862,  for  a  distance  of  105  miles. 
The  river  and  harbor  act  of  June  18, 1878,  called  for  an  examination  of 
this  river  between  Albany  and  Montezuma,  Ga.;  this  examination 
showed  that  by  removing  logs,  snags,  and  overhanging  trees  through- 
out the  entire  distance,  77  miles,  would  give  a  navigable  channel  for 
light-draft  steamers  throughout  the  greater  part  of  the  year.  It  waB 
estimated  that  this  work  would  cost  $15,100. 

The  present  project  calls  for  a  channel  3  feet  deep,  100  feet  wide,  from 
the  junction  with  the  Chattahoochee  Biver  to  Albany,  Ga.,  an  estimated 
distance  of  105  miles,  and  a  navigable  channel  for  light-draft  steamers 
at  moderate  stages  of  water  from  Albany  to  Montezuma,  Ga.,  an  esti- 
mated distance  of  77  miles,  to  be  secured  by  removal  of  snags  and  over- 
hanging trees,  cutting  through  the  rock  reefis  and  deepening  sand  bars 
by  works  of  cobtraction  and  shore  protection. 

Ainoant  expended  to  Jnne  90, 1898 $203,427.20 

OPEBATIONS  TO  JUNE  30,  1898. 

A  summary  of  operations  to  June  30, 1895,  will  be  found  in  the  Beport 
of  the  Chief  of  Engineers  for  1896,  Part  3,  pages  1352-1354. 

1896. — ^Nothing  was  done  above  Albany,  Ga. 

1896. — Below  Albany,  Ga.,  work  was  finished  at  Kennedy  Shoals  and 
begun  at  Sister  Island,  where  it  continued  until  funds  were  exhausted. 

1897. — Above  Albany,  Ga.,  nothing  was  done. 

1897. — Below  Albany,  Ga.,  the  channel  was  finished  through  Sister 
Island,  Buck  and  Dickersons,  to  Dry  Bread  Shoals,  a  distance  of  3^ 
miles. 

1898. — "So  work  done,  as  no  funds  were  available;  the  plant  was  left 
in  care  of  a  watchman. 

OONDITION  OF  IMPBOVEMBNT  JT7NE  30,  1898. 

This  river  is  open  to  navigation  the  entire  year  firom  its  mouth 
to  Bainbridge,  Ga.,  30  miles,  and  from  Kennedy  Shoals  to  Albany,  Ga., 
36j^  miles,  but  owing  to  rock  reefs,  snags,  logs,  and  overhanging  trees 
between  IBainbridge  and  Sister  Islands,  39  miles,  navigation  is  impossi- 
ble at  extreme  low  water.  Should  sufiScient  money  be  given  to  improve 
this  section  by  removing  the  above  obstructions,  navigation  could  be 
had  the  entire  year  from  its  mouth  to  Albany,  Ga.,  a  distance  of  105 
miles,  and  would  afford  an  outlet  to  immense  quantities  of  naval  stores. 


Digitized 


byGoogk 


1658   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

timber,  cotton,  and  general  merchandise,  which  at  present  has  no  oat- 
let,  at  a  reasonable  cost. 

On  a  rise  of  4  feet  above  low  water,  boats  can  now  ran  the  entire  dis- 
tance between  Albany  and  its  month.  A  new  line  of  boats  have  been 
rauning  for  two  years  between  Albany  and  Kennedys  Sho^s,  36^  miles, 
all  the  year  round,  owing  to  the  improvements  made  between  these 
points,  and  whenever  the  stage  of  water  was  sufficient  they  wonld  go 
through  to  Albany  from  the  month  of  the  river.  Navigation  on  the 
upper  portion  is  greatly  interfered  with  by  not  being  able  to  run  all  the 
year  from  Albany  to  the  month  of  the  river.  From  this  point  down  to 
Apalachicola  Bay  navigation  is  uninterrupted  the  entire  year. 

OPERATIONS  DURINa  THE  YEAR  ENDING  JUNE  30,  1899. 

No  work  was  done  until  June  7,  when  the  drilling  barge  was  repaired 
and  work  commenced  at  Albany,  going  downstream,  removing  a  few 
isolated  bowlders  which  were  a  menace  to  navigation. 

CONDITION  OP  IMPROVEMENT  JUNE  30,  1899. 

The  river  is  in  good  condition  from  its  mouth  to  Bainbridge  and  from 
Newton  to  Albany  except  for  a  few  scattered  bowlders  below  Albany, 
which  are  now  being  removed,  but  on  account  of  rock  reefs  it  is  only  on 
a  rise  of  4  or  5  feet  that  boats  can  run  from  Newton  to  Bainbridge. 

RECOMMENDATIONS  AND  ESTIMATES. 

Owing  to  the  importance  of  this  river  and  the  advantages  that  would 
be  derived  from  uninterrupted  navigation  from  Albany  to  Brainbridge, 
it  is  recommended  tbat  work  be  concentrated  on  that  portion  between 
Bainbridge  and  Newton.  A  low-water  channel  over  this  portion, 
together  with  work  now  in  progress  between  Kennedys  Shoal  and  New- 
ton, will  give  low- water  navigation  from  Albany  to  the  Oulf. 

The  obstructions  over  this  portion  consists  mainly  of  rock  reefs  and 
points,  shoals  and  bowlders,  and  must  be  removed  by  drilling  and 
blasting. 

Thir^-flve  thousand  dollars  could  be  profitably  and  economically 
expended  during  the  year  ending  June  30, 1901,  in  improving  this  i)or- 
tion  of  the  river  and  maintenance  of  the  river  up  to  Albany. 

The  amount  already  expended  being  in  excess  of  existing  estimate, 
and  having  no  authority  for  increasing  the  estimate,  the  amount  required 
for  completion  of  existing  project  is  omitted  from  the  money  statement 
herewith. 

Money  statement 

July  1, 1898, balance  unexpended $2,572.80 

Amount  appropriated  by  nver  and  harbor  act  approved  March  8, 1899. . .      5, 000. 00 

7,672.80 
Jane  80, 1899,  amonnt  expended  dnring  fiscal  year 1«  328.  .68 

Jnly  1, 1899, balance  unexpended 6,244.12 

July  1, 1899,  ontetandhig  UabiUties 619.77 

July  1, 1899,  balance  available 6,624.35 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 1901 : 

For  works  of  improvement $30, 000. 00 

For  maintenance  of  improvement 5,000.00 

86,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  saudry  civil  act  of  June  4, 18^ 
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Appropriations, 


For  Chattahooohee  and  Flint  rivers : 

June  26, 1874 $25,000 

Marohd,1875 25,000 

August  14, 1876 20,000 

Total a70,000 


Jmieiai878 10,000 

March  3, 1879 7,000- 

June  14, 1880 20,000 

M«roh8,1881 15,000 


Augu8t2.1882 $25,000 

Jnly5,1884 20,000 

Auguflt5,1886 20,000 

Angust  11, 1888 20,000 

September  19, 1890 20,000 

Jnlyl8,1892 16,000 

August  18. 1894 8,000 

June  3, 1896 8,000 

March  3, 1899 6,000 

Total 193,000 


a  Of  this  amount  $18,000  was  expended  on  the  Flint  River. 


COMMERCIAL  8TATISTICB. 


The  commerce  of  this  stream  is  principally  cotton,  naval  stores,  and  lumber. 
There  are  great  qnantities  of  fine  timber  along  the  banks  of  this  river,  mainly  pine, 
ey press,  and  bard  wood. 

When  the  river  is  made  navigable  ftom  Albany  to  Bainbridge  the  entire  year  it 
will  greatly  benefit  these  industries,  and  new  oncis  will  spring  np  all  along  the  river. 

For  the  Flint  River  alone  the  following  statistics  have  been  received: 


Stem-wbeel  steain- 

Register^ 
tonnage. 

Draft. 

Bound 
trips. 

Between— 

PasMn- 

boats. 

Light. 

Loaded. 

gera. 

Beasie  Clary 

Mftnd  Almft    r-r--- 

84.20 
85.00 

InehM. 
12 
18 

Inches. 
24 
80 

2 
2 

Albany  and  Bainbridge 

8 

do". T..-.- 

Number  of  trips  between  Albany  and  points  below  on  river  not  stated. 

Freight  carried. 


Artidea. 

Qoantity. 

Tons. 

Cotton 

bales.. 

4,000 

10,000 

10,000 

100 

100,000 

100,000 

10,000 

200,000 

50 

1,000 

Cottonseed  - 

sacks. . 

1,000 

l^^rtlliMniT.. 

do 

LOOO 

ffUin  and  tkins  .  r 

naokaffes . . 

Lumber 

: ;  ■  ;.     C^ 

200 

Pmvlfl^ynt  .......r.T - -    --  -nafllrairii* . . 

5,000 

(^Tftin ......,.- 

r. .  .saolrff.T 

1,000 

Live  stock .Tf. 

....head.. 

2,000 
80 

Total 

11,235 

Estimated  value  of  above  freights,  in  round  numbers,  is  $898,800. 

The  quantities  above  refer  to  that  section  of  the  river  between  Albany,  Oa.,  and 
Newton,  Ga. 

Between  Bainbridge  and  the  month  of  the  river  the  stream  is  used  by  the  steamers 
plying  the  Chattahoochee  and  Apalachioola  rivers,  and  for  the  commerce  of  this 
entire  system  of  rivers  reference  is  made  to  the  following  table: 


Stem-wheel  steam- 

tonnage. 

Draft. 

Bonnd 
trips. 

Between— 

Passen- 

boats. 

Light. 

Loaded. 

gers. 

161.90 
230 
126 
127 
60 
170 
151 
175 

Inehu. 
28 
24 
17 
20 
17 
24 
24 
20 

JneAM. 
60 
48 
42 
42 
42 
42 
54 
42 

52 
80 
30 
24 

41* 

18 
3 

Colnmbnsand  Apalaohicola,Fla. 
do 

6,718 

C.D.Owens     

4,500 

Three  SUtes 

do 

8,500 

j.w.BSJr:     .... 

do 

8.000 

Thetis 

MlsoeUaneons  schedule 

Columbus  to  Af  alachioola,  Fla  . 
do 

250 

QneenCity 

4.360 
1,547 

w.cBsai^:::::: 

.    .do 

Sz 
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ArtldM. 

Qoanti^. 

TttM. 

Ootton 

balea.. 

11,702 

10,278 

27,658 

07 

805 

100.078 

24,125 

138.748 

47,796 

808,220 

11 

288.781 

10.440 

41,181 

6,568,000 

2^010 

050 

2.008 

8 

X94S 

Cotton  Med 

. .,..  .^ taoka.. 

1,027 

Fertilisert 

do.—. 

2^755 
16 

TTiif  «^  i^wfl  tkfn* 

,    pa^kaff^.. 

Lire  •took 

...v.....v....;;//..v....™hS3;; 

181 

LoinlMr f 

fe6tB.li.. 

200 

StaTOs 

241 

Prorlaiona 

packafl|M«* 

18,874 

Orain 

......  ......... ..aaoka.a 

4.0TO 

to,« 

MiMelbuMOOsfMilii 

'"'^" 

Brick 

7BA 

TnrPMitiiie 

bamla.. 

1,610 

bSu!™:  ;           ..;;...:.... 

do...- 

8,236 
1,77» 
1,150 

BhinglM 

Cot(oii*seed  meal ••... 

aaeka.. 

Blrap  and  hon«v  

banela.. 

100 

SSon?.:..!!?../..././..::...//..... 

21 

Boilon -- 

M 

Total c 

72,610 

The  estimated  yalae  of  above  freight  in  roand  nambers,  $4,288,000. 

In  addition  to  the  above,  large  quantities  of  timber  are  carried  down  theee  streams 
to  sawmills  near  Apalachicola^ay,  of  which  no  valae  is  given,  as  there  seems  to  be 
some  difficnlty  in  keeping  the  amount  of  timber  rafted  down  these  streams;  bat  its 
value  is  inclnded  in  the  general  value  of  the  commerce  reported  for  Apalaohicola 
Bay,  Florida. 


R  6. 

IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALABAMA— 
GENERAL  IMPROVEMENT. 

DESCRIPTION  AND   CONDITION  BEFORE  IMPROVEMENT. 

The  Ohattahoochee  Eiver  rises  in  the  extreme  northern  part  of 
Georgia,  whence  it  flows  southwardly  antU  it  strikes  the  boundary  line 
between  Oeorgia  and  Alabama  at  West  Point,  6a.;  thence  due  sonth, 
forming  the  boundary  line  between  the  States  of  Georgia  and  Alabama, 
and  farther  on  its  course,  between  Georgia  and  Florida,  until  it  joins 
the  Flint,  forming  the  Apalachicola  Eiver.  The  river  is  not  navigable 
until  it  reaches  Columbus,  Ga.,  an  estimated  distance  of  224  miles  above 
its  junction  with  the  Flin^ 

The  obstructions  between  these  two  points  were  rock  reefs,  sand  and 
gravel  bars,  logs,  and  snags;  the  greatest  obstruction  was  between 
Columbus  and  Eufaula.  Navigation  was  first  attempted  on  this  river 
in  1828. 

The  report  of  the  survevof  the  Ohattahoochee  Eiver,  shown  on  pages 
684-585,  Eeport  of  the  Chief  of  Engineers  for  1872,  contains  an  esti- 
mate for  the  improvement  of  the  Chattahoochee  and  Apalachicola  rivers 
from  Columbus,  Ga.,  to  Apalachicola,  Fla.,  at  a  cost  of  $164,000.  No 
project  is  made  in  that  report. 

In  the  Eeport  of  the  Chief  of  Engineers  for  1873,  page  700,  three  esti- 
mates were  presented,  as  follows: 

(1)  For  removal  of  snags,  lugs,  and  loose  rocks,  insuring  a  4-foot  channel  between 
Eufaula,  Ala.,  and  the  Junction  of  the  Flint  at  low  water,  $63,333. 

(2)  For  straighteninff  and  widening  this  4-foot  channel  to  100  feet.  $81,914. 
(8)  For  deepening  this  channel  to  6  feet  at  low  water,  100  feet  wide,  $9S2,MS. 
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Estimates  Nos.  1  and  2  were  considered  safflcient  for  the  requirements 
of  navigation. 

This  makes  the  estimated  cost  of  improvement  of  this  part  of  the  river, 
$146^7. 

PROJECT. 

The  project  provides  for  a  low- water  channel  4  feet  deep  and  100  feet 
wide  from  Golnmbas,  Ga.,  to  Chattahoochee,  Fla.,  an  estimated  distance 
of  224  miles,  by  the  removal  of  snags  and  logs  from  the  channel  and 
overhangiug  trees  from  the  banks,  cutting  a  channel  through  the  rock 
Bhoals  and  deepening  sand  and  gravel  bars  by  works  of  contraction  and 
shore  protection. 

Amount  expended  to  June  30, 1898 $309,398.10 

OPERATIONS  TO  JUNE  30,  1898. 

A  sammary  of  work  done  on  this  river  from  1874  to  June  30, 1897,  is 
to  be  foand  in  the  Eeport  of  the  Chief  of  Engineers  for  1898,  Part  U, 
page  1388,  and  a  report  of  work  done  during  the  year  ending  June  30, 
1898,  is  to  be  found  in  the  same  report,  pages  1388-1390. 

CONDITION  OF  THE  IMPROVEMENT  JUNE  30,  1898. 

The  river  was  navigable  without  much  trouble  at  ordinary  low  water; 
however,  during  the  extreme  low  water  in  the  summer  of  1897,  trouble 
was  had  at  the  following  places:  Mary  Freemans  or  Hospital  Beaoh, 
Ganboat  Bar,  Mound  Bar,  Upatoie,  liock  Island,  Kings  Bock,  Bryants, 
Bigfoot  Gove,  Prestons,  Wood  Shoals,  and  at  other  places  of  not  so 
serious  a  nature.  Navigation  on  this  river  was  for  a  time  suspended. 
Some  of  the  steamboats  had  to  be  left  as  they  were,  on  the  sand  bars, 
until  there  was  a  rise  sufficient  to  float  them  off.  It  should  be  remem- 
bered that  the  sand  and  gravel  bars  do  not  always  remain  in  the  same 
place  on  this  river.  A  bar  may  give  trouble  for  months  and  then 
change,  and  trouble  will  be  met  with  where  none  has  ever  been  found 
before. 

OPERATIONS  DURING  THE  YEAR  ENDING  JUNE  30,  1899. 

At  the  beginning  of  the  year  the  plant  was  still  tied  up  at  Burdocks 
Landing,  in  charge  of  a  watchman.  The  old  drilling  barge  was  drifted 
ashore  during  a  period  of  high  water,  it  being  impossible  to  keep  her 
afloat  any  longer.  Owing  to  want  of  funds  no  other  work  was  done 
until  the  appropriation  made  by  act  of  March  3, 1899,  became  available, 
when  the  snag  boat  Chattahoochee  was  put  in  good  condition  and  work 
started  at  Columbus,  6a.,  working  downstream.  At  the  end  of  the 
fiscal  year  she  had  removed  obstructions  between  Oolumbus  and  Bur- 
docks Landing. 

CONDITION  OP  IMPROVEMENT  JUNE  30,  1899. 

The  channel  remains  very  much  the  same  as  it  was  in  1898,  with  the 
exception  of  more  or  less  drift  and  snags  collected  at  difTerent  places 
along  the  river. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  recommended  that  all  the  old  works  of  improvement  be  put  in 
good  repair,  and  that  new  works  be  constructed  only  at  such  points  as 
may  be  necessary  to  afibrd  relief  to  commerce  during  the  ne^t  low- water 
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season,  as  it  is  thought  that  the  dredge  boat  to  be  built  for  this  system 
of  waterways  will  hereafter  be  able  to  keep  the  river  ox>en  during  the 
low-water  season,  thus  doing  away  with  works  of  contraction  which, 
from  the  perishable  nature  of  their  construction,  are  mostly  of  a  tem- 
porary character.  The  snag  boats  available  for  work  in  this  river 
should  be  kept  constantly  at  work  when  the  water  reaches  the  low- 
water  stage,  and  the  hulls  of  the  pile-driver  barge  and  flatboat  should 
be  rebuilt,  to  be  available  for  rock  excavation  and  pile  work  necessary 
at  some  of  the  bars  requiring  improvement. 
The  estimated  cost  of  work  contemplated  for  this  river  is  as  follows : 

Removal  of  annual  aconmalation  of  snags,  logs,  etc $5,000 

Removal  of  ban,  shoals,  etc.,  by  means  of  dredging 6,000 

Reboilding  bulls  of  pile  driver  and  flatboat 5,000 

Repairs  to  various  old  works 20,000 

Excavation  and  controUing  the  channel  in  and  near  St.  Francis  Bend,  Rook 
Island,  Kings  Rook|  etc 51,000 

Total 86,000 

which  amount  can  be  judiciously  and  advantageously  expended  daring 
the  fiscal  year  ending  June  30, 1901. 

No  estimate  has  ever  been  made  for  that  portion  of  this  river  on  which 
the  bulk  of  the  work  has  been  done,  viz,  from  Eufaula,  Ala.,  to  Colum- 
bus, Ga.,  and  the  estimate  for  completion  of  the  existing  project  is 
therefore  omitted  from  the  money  statement  herewith. 

Money  statement 

July  1, 1898,  balance  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. .. 


June  30«  1899,  amount  expended  during  fiscal  year. 


$606.90 
45,000.00 

45,606.90 
603.70 


July  1, 1899,  balance  unexpended 45,003.20 

July  1,  1899,  outstanding  liabilities 1,516.45 

July  1,  1899,  balance  available * 43,486.75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $61,000.00 

For  maintenance  of  improvement 25, 000. 00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


86,000.00 


Apprapriaiian$, 


February  24, 1835 $2,000 


Chattahoochee  and  Flint  rivers : 

June23,1874 25,000 

March  3, 1875 25,000 

August  14, 1876 20,000 

Total 170,000 

June  18, 1878 18,000 

March  3, 1879 15,000 

June4,  1880 20,000 


March  3, 1881 $20,000 

August  2, 1882 25,000 

July5,1884 85,000 

August  5, 1886 20,000 

August  11, 1888 20,000 

September  19, 1890 20,000 

July  13,1892 "25,000 

August  18,  1894 830,000 

June3, 1896 «25,000 

March3,1899 »50,000 

Total 323,000 


1  Of  the  Joint  appropriations  $52,000  was  expended  on  the  Chattahoochee  River. 

'Of  each  of  these  appropriations  $5,000  was  to  be  expended  between  Westpoint 
and  Franklin. 

3  Of  this  amount  $5,000  was  for  snrvey  from  Westpoint  to  Franklin,  or  as  much 
thereof  as  may  be  necessary. 
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COMMERCIAL  STATISTICS. 

The  commerce  interested  on  this  river  is  chiefly  cotton,  naval  stores,  and  general 
merchandise.  This  {iver  rnns  through  a  section  of  coantry  where  there  are  but  few 
railroads — none  parallel  with  the  river—and  the  people  depend  largely  on  the  boats 
lor  their  supplies.    There  is  also  a  large  passenger  trafiSc  on  this  river. 

The  commercial  statistics  for  the  Chattahoochee  River  are  so  combined  with  those 
of  the  Flint  River  that  a  separation  is  impossible,  and  reference  is  made  to  that  river 
for  figures. 


IMPBOYEMBNT  OF  CHATTAHOOCHEE  RIVER,  6EORGMA  AND  ALABAMA, 
BETWEEN  WESTPOINT  AND  FRANKLIN. 

DESCRIPTION. 

This  section  of  the  Chattahoochee  Eiver  is  38  miles  long.  It  is 
divided  into  a  series  of  pools,  varying  from  one-half  mile  to  5  or  6  miles 
in  length,  by  rock  shoals  and  rapids,  some  of  which  have  a  fall  as  great 
as  8  feet  in  a  mile.  The  width  of  the  pools  is  from  300  to  500  feet,  and 
their  depth  not  less  than  4  feet.  The  width  of  the  stream  at  the  shoals 
is  from  800  to  1,000  feet,  and  the  depth  of  water  is  only  a  few  inches. 

The  river  was  originally  not  navigable  over  this  section. 

PROJECT. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  a  pre- 
liminary examination  of  this  section  of  the  Chattahoochee.  As  a 
result  of  this  examination,  made  November,  1890,  it  was  recommended 
that  a  survey  be  made  for  the  purpose  of  founding  a  project  of  improve- 
ment and  estimate  of  cost.    This  survey  was  not  made. 

The  river  and  harbor  act  of  July  13, 1892,  allotted  $5,000  from  the 
general  appropriation  for  the  Chattahoochee  Elver  to  be  spent  on  this 
section. 

In  response  to  a  call  for  a  project  for  the  expenditure  of  this  sum,  the 
following  was  submitted  on  July  26, 1892: 

To  remove  the  lesser  rock  shoals,  sand  and  gravel  bars  by  excava- 
tion and  works  of  contraction;  to  remove  overhanging  trees  from  the 
banks,  and  snags,  logs,  and  other  obstructions  from  the  channel,  and 
to  overcome  the  more  serious  obstructions  by  the  construction  of  locks 
and  dams,  to  give  a  minimum  depth  of  3  feet  at  low  water  in  the  chan- 
nel between  Westpoint  and  Franklin,  a  distance  of  38  miles. 

Recommendation  was  made  ^Hhat  a  party  be  organized  for  working 
the  shoals  between  Westpoint  and  Bently  Mill,  and  continue  working 
until  the  shoals  are  put  in  as  good  condition  as  practicable,  or  until  the 
funds  are  exhausted."  These  recommendations  were  approved  August 
5, 1892. 

The  amount  expended  to  July  1, 1898,  was  $9,630.84. 

CONDITION  OF  niPROVEMBNT  JUNE  30,  1898. 

A  low- water  channel  50  feet  wide  and  3  feet  deep  has  been  obtained 
through  Boberts,  Flat  Bock,  and  Haynes  Island  Shoals. 

OPERATIONS  DURING  THE  TEAR  ENDING  JUNE  30,  1899. 

1^0  work  was  done  during  the  year. 
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BEOOMMENDATIOHS. 

ITo  recommendatioDS  can  properly  be  submitted  untU  the  survey 
provided  for  by  the  river  and  harbor  act  of  March  3, 1899,  is  finished. 
Then  data  will  be  available  apon  which  tmstworthy  estimates  of  oost 
can  be  based. 

Money  statement, 

July  1, 1S98,  balance  nDexpended S5, 369. 16 

Amount  appropriated  by  river  and  harbor  aot  approved  Mareh  8, 18SI9  ..       5, 000. 00 

Joly  1, 1899,  balance  onezpended 10, 969. 16 


Apprapriatiaiu, 


July  13,1893 $6,000 

June  8, 1896 5,000 

Augn8tl8,1894 6,000 


March3,1899 $5,000 

Total 20,000 


COMMERCIAL  STATISTICS. 

No  statistics  have  been  received  of  the  oonuneroe  of  this  portion  of  the  riT«r« 


R7. 

niPEOVEMENT  OF  CHOCTAWHATCHEE  RIVER,  FLORIDA  AND  AT.ahava 
ORIGINAL  CONDITION  BEFORE  IMPROVEMENT. 

Before  work  was  commenced  on  this  river  the  channel  way  was 
mnch  obstmcted  by  large  and  dangerous  snags,  by  sonken  logs,  by 
overhanging  timber,  and  by  shoal  bars,  which  consist  of  gravel  and 
coarse  sand. 

This  mnch  obstmcted  channel  way  was  not  at  all  available  for  the 
amount  of  commerce  which  passed  between  GaryviUe,  Fla^  a  station  on 
the  Pensacola  and  Atlantic  Railroad,  and  the  town  of  Geneva,  Ala, 
which  is  entirely  dependent  on  the  river  for  the  receiving  and  cdiipping 
of  supplies  and  products. 

PROJECT. 

The  project  of  the  improvement  of  this  river  provides  for  obtaining 
a  low- water  navigable  channel  from  the  mouth  of  the  river  to  Newton, 
Ala,  an  estimated  distance  of  162  miles,  by  the  removal  of  logs  and 
snags  from  the  channel  and  overhanging  trees  ftt>m  the  hanks,  by 
excavating  rock  shoals,  and  by  deepening  sand  bars  by  works  of  con- 
traction and  shore  protection.  This  project  was  later  amended,  and 
authorized  that  no  part  of  the  money  appropriated  should  be  expended 
above  Hollis's  Bridge  until  a  draw,  approved  by  the  Seoretuy  of  War, 
lA  put  in  said  bridge.  The  present  amended  and  approved  project 
extends  the  improvement  to  Newton,  Ala.,  and  directs  that  of  the 
$16,000  allotted  by  the  last  Congress  $10,000  shall  be  expended  between 
Geneva,  Ala,  and  Newton,  Ala.  The  amount  expended  to  June  30. 
1898,  was  $143,118.07. 
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CONDITION  OF  IMPBOVEMENT  JUNE  30,  1898. 

On  Jane  30, 1898,  the  work  accomplished  under  the  approved  project 
had  secured  a  good  navigable  channel  of  3^  feet  at  low  water  from 
Gary  ville,  Fla.,  to  Geneva,  Ala.,  and  varying  in  width  from  60  feet  to 
120  feet,  the  narrow  portions  being  confined  to  the  bars,  which  have 
been  deepened  by  contraction  wor^. 

As  operations  have  been  suspended  during  the  fiscal  year  of  1899, 
obstructions  brought  into  the  channel  by  freshets  have  to  quite  an 
extent  lessened  the  safety  of  navigation  on  low  stages  of  water,  and 
also  comi)el  the  steamers  to  carry  lighter  loads. 

OPEBATIONS  DUBINa  THE  TEAB  ENDING  JUNE  30,  1899. 

These  consisted  in  caring  for  public  property,  there  being  no  funds 
for  active  operations. 

Owing*  to  suspension  of  work  during  the  fiscal  year  there  has  been  no 
increase  in  depth. 

'  BBCOMMBNDATIONS  AND  ESTIMATES. 

It  is  respectfully  recommended  that  the  snag  boat  be  kept  at  work  each 
season  removing  such  obstructions  as  are  brought  into  the  river  during 
the  high  stages  of  water,  and  that  the  pile  driver  be  employed  for  about 
two  low- water  seasons  continuing  contraction  works  at  a  few  of  the 
shoalest  bars,  and  preventing  caving  banks  by  driving  longitudinal 
rows  of  piles. 

The  character  of  the  contraction  works  and  bank  protection  employed 
have  secured  very  satisfactory  results,  and  their  continuance  is  recom- 
mended. The  sum  of  $24,000  can  be  economically  expended  on  this 
improvement  to  June  30, 1901,  $4,000  of  which  will  be  required  for  the 
construction  of  a  new  hull  for  the  snag  boat  and  proper  barge  in  con- 
nection with  the  contraction  work. 

No  estimate  has  ever  been  made  for  the  project  on  this  river;  conse- 
quently no  amount  can  be  stated  for  completion  of  the  existing  projects. 

Money  statement 

July  1,  1898,  balance  unexpended $758.55 

Amount  appropriated  by  nyer  and  harbor  act  approved  March  3, 1899. ..     16, 000. 00 


16,758.55 
June  S0|  1899,  amount  expended  during  fisoal  year 826.50 


July  1, 1899,  balance  unexpended 15,932.05 

July  1, 1899,  outstanding  fiabilitiee .        86.94 


July  1, 1899,  balance  available 15,845.11 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1901 : 

For  works  of  improvement $20,000.00 

For  maintenance  of  improvement 4, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriationa, 


Maroh  3, 1833 

Jane  15,  1844,  for  Ghoctaw- 
hatchee  and  Holmes  rivers. 

June  25, 1874 

March  3, 1875 

Angiiat  4, 1876 

March  3, 1879 

June  14, 1880 

March  3, 1881 

August  2, 1882 

July  5. 1884 

August  5, 1886 


$5,000.00 

10,000.00 

5,000.00 

5,000.00 

5,000.00 

6,000.00 

7,000.00 

10, 000. 00 

18,000.00 

15,000.00 

15,000.00 


August  11. 1888 $10, 000. 00 

September  19, 1890 12, 500. 00 

July  13,1892 12,500.00 

August  18, 1894 6,000.00 

June  3, 1896 5,000.00 

March  3, 1899 16,  000. 00 

Total 162,000.00 

Carried  to  the  surplus  fund, 
1852 2,123.38 

Balance 159,876.62 


COMBOCRCIAL  STATISTICS. 


The  Qeneya  Transportation  Company,  of  Geneya,  Ala.,  reports  the  following^  com- 
mercial statistics  for  the  fiscal  year  ending  June  30, 1899 : 


Stern-wheel  steam- 

Registered 

tODDAge. 

Draft. 

Round 
trips. 

Between— 

Passen- 

boata. 

Light 

Loaded. 

gen. 

Joe  DaTia.... 

94 

42.6 

29 

Ineket. 
20 
18 
16 

86 
36 

80 

75 
135 
150 

22 

45 
40 

(Geneva,  AJa.,  and  Caryville,  Fl». 
do 

230 

Ruth 

265 

Tadie  Clark 

do 

Do 

Geneva,  Ala.,  and  Davia  Land- 
ing. 
Geneva,  Ala.,  and  Caryville,  Fla. 
do - 

Ecuiola 

84 

18 

86 

85 

Hattie 

Freight  carried. 


Articles. 


Quantity. 


Tona. 


Cotton 

Fertilisers 

Cotton  seed 

Hides  and  skins 

Lumber 

Staves 

Provisions 

Grain 

Miscellaneous  freight . 

Hay 

Barrels 

entine 


bales. 

sacks. 

do... 

.packages. 
.feetB.M. 


Turpen 
Boaki.. 


.packages. 

sacks. 

.packages. 
..carloads. 

empty. 

....barrela. 
do... 


6,200 

20,000 

900 

40 

16,000 

10,000 

25,466 

24,520 

17,728 

26 

8,800 

10,400 

31,600 


1.650 

2,000 

45 

10 

90 

200 

1,586 

1,839 

768 

260 

220 

2,080 

8,125 


Total  . 


18.663 


The  estimated  value  of  the  aboye  freight  is 
The  estimated  yalue  of  logs  and  timber  is  ..< 


$1,000,000 

1,500,000 

Total 2,500,000 


R  8. 

mPROVEMENT  OF  LA  GRANGE  BAYOU,  FLORIDA,  INCLUDING  HOLMES 
RIVER,  FROM  VERNON  TO  ITS  MOUTH. 

DESCRIPTION  AND  CONDITION    BEFORE    IMPROVEMENT    WAS  BEaUN. 

Holmes  Eiver  rises  near  the  State  line  of  Florida  and  Alabama, 
flows  through  Holmes  and  Washington  counties,  Fla.,  in  a  southerly 
direction,  and  empties  into  the  Ohoctawhatchee  Kiver  about  40  miles 
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above  its  moatb.  From  the  mouth  of  Holmes  River  up  to  the  town  of 
Vernon,  Fla.,  an  estimated  distance  of  28  miles,  the  stream  is  wide  and 
deep,  but  was  greatly  obstructed  by  snags,  logs,  and  fallen  timber,  and 
by  overhanging  trees  on  the  banks. 

This  portion  of  the  stream  was  only  available  for  navigation  by  small 
sailing  crafts  and  barges,  which  made  occasional  trips  up  to  Yernon,  Fla. 

PROJECT. 

By  act  of  August  11, 1888,  an  appropriation  of  $3,000  was  made  to 
complete  the  improvement  of  La  Grange  Bayou,  including  Holmes 
River,  as  far  as  the  town  of  Vernon. 

In  February,  1889,  an  examination  of  both  La  Grange  Bayou  and 
Holmes  Elver  was  made,  anid  this  examination  showed  that  the  improve- 
ment could  not  be  completed  with  the  amount  available,  and  the  Sec- 
retary of  War  directed  that  no  further  expenditures  should  be  made 
from  these  appropriations.  The  balance  available  was,  therefore, 
returned  to  the  Treasury. 

The  act  of  September  19, 1890,  made  an  appropriation  for  improving 
La  Grange  Bayou,  Florida,  continuing  the  improvement  of  Holmes 
River,  $3,000.  Under  this  appropriation  a  project  was  approved  for 
improving  Holmes  Eiver,  by  removing  logs  and  snags  jfrom  the  channel 
and  overhanging  trees  from  the  banks,  between  the  mouth  and  the 
town  of  Yernon,  Fla. 

CONDITION  OP  IMPROVEMENT  JUNE  30,  1898. 

The  amount  expended  on  this  portion  of  the  improvement,  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1898,  was  $3,000,  and  resulted 
in  clearing  the  channel  of  Holmes  River  of  all  obstructions  that  were 
then  found.  This  work  was  done  by  using  the  plant  belonging  to  the 
Ohoctawhatchee  Biver.  As  there  are  no  bars  in  that  portion  of  I  Tolmes 
River  and  its  mouth,  no  works  of  contraction  were  built,  the  channel 
being  of  ample  depth  for  the  small  commerce  interested. 

OPERATIONS  DURING  THE  TEAR  BNDINa  JUNE  30,  1899. 

No  work  was  done  during  the  year  as  no  funds  were  available  until 
March  3,  1899,  when  Congress  appropriated  the  unexpended  balance, 
$4,839.20,  remaining  in  the  Treasury  for  Holmes  River  from  Vernon  to 
its  mouth.  Under  this  appropriation  it  is  proposed  to  remove  such 
obstructions  as  may  have  accumulated  since  the  river  was  worked  on  in 
1898,  this  work  to  be  commenced  as  soon  as  the  high  water  on  the 
Ohoctawhatchee  prevents  further  work  on  that  river. 

RECOMMENDATIONS  AND  ESTIMATES. 

When  the  work  to  be  done  with  the  amount  at  present  available  has 
been  completed,  it  is  probable  that  navigation  yrill  not  again  be  impeded 
by  snags,  logs,  and  overhanging  trees,  and  that  the  river  will  not  require 
further  improvement  for  some  years,  to  meet  the  requirements  of  the 
small  commerce  interested.  This  improvement  has  no  connection  geo- 
graphically with  La  Grange  Bayou,  Florida. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. ..    $4, 839. 20 
July  1,  1899,  balance  unexpended 4,839.20 
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Appropriations, 

Jone  15, 1844,  for  Chootawhatchee  and  Holmes  River $10, 000 

Aagnst  2,  I'^H'i.  allotted  from  appropriation  for  Choctawhat>chee  River 2. 000 

Augusts,  1886 '. 2,000 

August  11, 1888,  to  complete  the  improvement  of  La  Grange  Bayou  inoluding 

Holmes  River,  as  far  as  the  town  of  Vernon 1 3,  000 

September  19, 1890,  improving  La  Grange  Bayon,  Pla. ;  continuiqg  improve- 
ment of  Holmes  River 3,000 

20,000 
Of  this  amount  there  was  returoed  to  the  Treasury  $4,839.20,  which  was  re-appro- 
priated by  act  of  March  3,  18U9. 


COMMERCIAL    STATISTICS. 

In  the  Report  of  the  Chief  of  Engineers  for  1893,  page  1706,  Assistant  Engineer 
J.  E.  Turtle  reports : 

"The  commerce  of  Holmes  River  is  increasing  in  shipment  out,  of  cotton,  molasses, 
fowls,,  and  honey,  while  the  necessary  supplies  for  the  inhabitants  are  befi^nin^  to 
be  taken  by  water  from  Pensacola.  The  business  has  been  done  in  flatboats  and 
schooners,  and  it  has  been  impossible  to  obtain  reliable  estimates  of  quantities.  It 
is  stated  that  a  boat  will  be  put  on  this  stream  during  the  fall  of  1893,  and  I  have 
contidence  in  its  establishing  a  eood  trade. 

"  The  value  of  the  commerce  for  the  fiscal  year  is  roughly  estimated  at  $12,000." 


Rg. 

IMPROVEMENT  OP  PENSACOLA  HARBOR,  FLORIDA. 
ORIGINAL  CONDITION  OP  THE  NAVIGABLE  CHANNEL. 

On  February  12, 1881,  the  date  of  the  original  adopted  project  for  the 
improvement  of  this  harbor,  the  available  depth  in  the  inner  bar  chan- 
nel was  19.5  feet.  The  width  of  the  channel  way  was  also  considerably 
contracted  by  the  growth  of  the  middle  groaud  shoal  to  the  sonth. 

Years  previous  to  the  adoption  of  the  project,  the  southern  point  of 
the  middle  ground  was  so  far  north  that  the  width  of  the  inner  bar 
channel  admitted  sailing  vessels  in  and  out  of  the  harbor,  even  during 
adverse  winds. 

In  1881  clearance  under  sail  alone  was  seldom  attempted,  even  on 
favorable  winds,  which  practice  was  almost,  if  not  entirely  abandoned 
iu  1885. 

PROJECT. 

There  have  been  various  projects  for  the  improvement  of  this  harbor^ 
which  briefly  are  as  follows : 

Project  of  1877. — This  project  included  only  the  removal  of  four 
wrecks. 

Project  of  1878. — This  called  for  the  removal  of  the  above  wrecks  by 
contract;  second,  for  a  survey  to  determine  jfhrther  recommendations 
for  improvements. 

Project  of  1881, — ^This  project  provided  for  dredging  a  channel  300 
feet  wide  and  24  feet  deep  at  mean  low  water  across  the  inner  bar  for 
the  temporary  relief  of  navigation,  and  for  protecting  the  shore  line  near 
Fort  McRee  from  further  abrasion,  by  the  construction  of  groins  and 
shore  protection,  with  the  view  of  preventing  further  iigurious  changes 
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in  the  tidal  carrents  and  also  of  retaining  the  position  for  defensive 
purposes.  Dredging  under  this  project  was  carried  on  at  various  times 
between  1881  and  1893,  and  at  several  times  the  depth  called  for  had 
oeen  attained,  viz,  24  feet  at  mean  low  water.  Through  lack  of  fonds 
the  prescribed  width,  viz,  300  feet,  was  never  secured.  In  1886  it  was 
1 10  feet  wide  and  24  feet  deep,  and  at  the  close  of  the  dredging  under 
Rittenhouse  Moore's  contract  In  August,  1893,  225  feet  by  24  feet. 

The  relief  to  the  commerce  of  the  port  by  dredging  under  this  project, 
while  it  served  a  purpose,  proved  to  be  very  unsatisfactory,  as,  owing 
to  the  conditions,  mainly  the  location  of  the  channel  with  reference  to 
the  middle  ground,  rapid  and  constant  filling  of  the  channel  occurred; 
and,  accordingly,  a  careful  and  extensive  survey  of  the  entrance  was 
made  in  1890,  with  a  view  of  formulating  a  plan  for  an  extensive  and 
permanent  improvement  of  the  harbor. 

Project  of  1891. — This  project  was  presented  by  a  special  board  of 
engineers,  July  16, 1891.  Briefly,  it  provided  for  the  abandonment  of 
project  of  1881  and  the  opening  of  a  new  channel  across  Caucus  Shoals 
in  the  direction  of  the  ebb  currents  by  means  of  jetties,  and  by  dredg- 
ing, if  necessary.  No  work  was  done  under  the  recommendation  of 
this  board. 

First  amendment  to  the  project  of  1891. — A  special  board  of  engineers, 
appointed  *<  to  reconsider  the  project  for  the  improvement  of  the  harbor 
of  Pensacola,  Fla.,"  presented  its  report  of  Aagust  20,  1895.  This 
board  made  no  change  in  the  project  of  1891.  It  recommended  ^^  that 
the  engineer  officer  in  charge  be  directed  to  take  the  necessary  stei>s 
to  secure  immediately  the  use  of  one  of  the  powerful  hydraulic  dredges 
now  owned  by  the  United  States,  and  open  a  channel  26  feet  deep  at 
mean  low  water,  and  as  wide  as  practicable  on  the  line  of  the  deepest 
water  across  Caucus  Shoal,  approximately  on  the  line  of  the  axis  of 
the  jetty  channel  recommended  by  the  board  of  1891,  and  that  he  be 
authorized  to  use  for  this  purpose  as  much  of  the  funds  now  available 
as  may  be  necessary." 

This  report  may  be  found  in  the  Beport  of  the  Ohief  of  Engineers' 
•for  1895,  page  1667. 

In  1895  the  depth  had  shoaled  to  less  than  21  feet^  and  in  December 
of  the  same  year  was'  again  opened  by  the  U.  S.  dredge  Gedney  to  24 
feet  by  120  feet  at  mean  low  water.  On  May  31,  1896,  this  depth  had 
8boaled  to  20  feet  at  mean  low  water. 

Second  amendment  to  project  of  1891. — This  amendment  was  submitted 
by  the  same  board  that  recommended  the  first  amendment,  one  officer 
having  been  added  to  the  board.    It  is  as  follows: 

1.  The  board  TecommendB  that  all  funds  now  available  be  expended  in  continaing 
the  work  of  dredg^ing  across  Cancus  Shoal. 

2.  If  jnnds  sufficient  for  the  construction  of  a  snitable  dredge  and  for  its  operation 
ibr  a  period  of  at  least  two  years  be  made  available  by  the  next  river  and  harbor 
act,  the  board  recomuieuds  that  such  a  dredge  be  bnilt  and  a  channel  be  opened 
across  Caucus  Shoal  at  least  300  feet  wide,  having  a  least  mean  low  water  depth  of 
30  feet,  with  such  side  slopes  as  the  material  will  assume. 

Until  a  channel  be  opened  by  dredging  across  Caucus  Shoal,  as 
herein  proposed,  the  board  recommends  that  the  construction  of  jetties 
lor  its  economical  maintenance  be  not  further  considered. 

The  existing  conditions  at  the  western  end  of  Santa  Rosa  Island,  and 
near  Fort  McKee,  should  however  be  maintained  by  the  construction, 
if  necessary,  of  suitable  shore  protection,  which  may  be  utilized  as 
bases  for  jetties  should  their  construction  become  imperative. 
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OPBRATIONS  TO  JUNE  30,  1898. 

The  project  of  1878  was  aecomplisbed  by  the  removal  of  the  wrecks 
by  contract.    . 

Operations  in  accordance  with  the  project  of  1881  were  carried  on  at 
varions  times,  as  appropriations  would  admit,  and  at  times  the  depth, 
24  feet  at  mean  low  water  called  for,  had  been  secnred,  bat  at  no  time 
was  the  channel  made  the  required  width— viz,  300  leet. 

In  1886  it  was  120  by  24  feet.  In  August,  1893,  it  was  225  by  24 
feet. 

In  December,  1895^  it  had  shoaled  to  21  feet,  and  in  the  same  month 
was  opened  by  the  U.  8.  dredge  Oedney  to  120  by  24  feet. 

Since  this  no  work  has  been  done  under  the  project  of  1881,  which, 
as  stated,  was  abandoned  in  1891. 

Under  the  first  amendment  to  the  project  of  1891,  work  was  com- 
menced by  the  U.  S.  dredge  Oedney^  belongiug  to  New  York  Harbor 
Improvement,  on  October  25, 1895;  it  was  continued  until  July  17, 1896. 

At  the  close  of  the  Gedney^s  work  the  Caucus  Channel  was  80  by  24 
feet. 

In  April,  1897,  under  a  contract  with  the  Rittenhouse  Moore  Dredg- 
ing Company,  dredging  was  resumed  April  20,  1897.  Three  hundred 
thousand  four  hundred  and  twenty-four  cubic  yards  were  removed; 
contract  completed  July  19,  1897,  the  channel  being  85  by  23.4  feet. 

Work  under  the  second  contract  with  the  Rittenhouse  Moore  Dredg- 
ing Company  was  commenced  February  8,  1898,  at  which  date  the 
available  depth  was  22.8  feet  at  mean  low  water,  and  the  width  100  feet. 
Under  this  cx>utract  255,029  rubic  yards  were  removed,  and  contract 
completed  July  27, 1898.  At  its  close  the  Caucus  Channel  south  from 
its  intersection  with  the  inner  bar  channel  (the  McRee  ranges)  varied 
from  26.1  to  28  feet.  North  of  this  intersection  was  a  small  lump  which 
was  24  feet  at  mean  low  water.  This  lump  was  loft  for  the  last  part  of 
Moore's  second  contract,  but  before  this^  could  be  advantageously 
reached,  war  with  Spain  was  declared,  mines  were  placed  on  the  lump, 
and  dredging  in  this  part  of  the  channel  had  to  be  abandoned.  There- 
fore the  available  depth  in  the  channel  at  the  close  of  the  fiscal  year 
1898  was  the  depth  on  this  lump,  viz,  24  feet.    • 

The  project  of  1881  called  for  the  construction  of  two  groins  near  old 
Fort  McRee,  for  the  retention  of  the  shore  line  at  this  point.  These 
were  completed  in  1890,  have  served  the  purpose  intended,  and  remain 
in  nearly  perfect  condition. 

The  total  amount  expended  to  July  1,  1898,  was  $491,180. 

OPERATIONS  DURING  THE   YEAR  ENDING  JUNE  30,   1899. 

At  the  beginning  of  the  fiscal  year  work  under  the  third  contract 
with  the  Rittenhouse  Moore  Dredging  Company  was  in  progress.  This 
contract  closed  July  27,  1898,  the  amount  dredged  being  36,242  cubic 
yards,  and  the  available  depth  24  feet.  Work  under  the  present  con- 
tract was  commenced  February  8,  1899,  and  has  continued  until  the 
present  time,  with  coiu  para  lively  slight  interruptions,  the  amount 
dredged  under  this  contract  to  June  30,  1899,  being  334,405.5  cubic 
yards,  making  a  total  lor  the  fiscal  year  of  370,647.5  cubic  yards 
removed  from  the  Caucus  Channel.  The  available  depth  on  June  20, 
1899,  was  25.8  feet.  The  average  depth  on  the  ctmter  range  was  27.9 
feei;  on  the  range  75  feet  east,  25.2  feel;  on  the  range  75  feet  west, 
27.2  feet. 
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The  expense  directly  attached  to  the  improvement  of  the  channel  for 
the  fiscal  year  was  $72,393.69,  which  resulted  in  increasing  the  average 
depth  to  27.05  feet,  though  the  available  depth  only  from  24  feet  at 
mean  low  water  to  25.8  at  mean  low  water. 

The  expenses  in  detail  are  as  follows: 

Dredffinff $64,642.37 

Board  of  inspectors 241.00 

Pay  of  inspectors 1,400.00 

Lighting 275.00 

Pay-roU  employees 2,755.80 

Printing 261.70 

Advertising 130.42 

Montgomery  office 1,843.98 

Miscellaneous 843.42 

Total 72,393.69 

£xpeQded  daring  fiscal  year 55,981.32 

Outstanding  liabilities » 987.70 

Amount  covered  by  uncompleted  contracts 15,424.67 

72, 393. 69 
BEOOMMENDATIONS. 

To  complete  the  present  adopted  project,  viz,  a  channel  30#  feet  by 
30  feet  at  mean  low  water,  requires  the  removal  of  824,687  cubic  yards, 
which,  at  the  present  contract  price,  calls  for  an  expenditure,  aside 
from  inspection,  of  $123,703.06. 

To  complete  a  channel  250  feet  by  30  feet  requires  the  removal  of 
650,046  cubic  yards  and  an  expenditure  of  $97,506.90. 

To  complete  a  channel  200  feet  by  30  feet  requires  the  removal  of 
475,260  cubic  yards  and  an  expenditure  of  $71,289. 

In  securing  30  feet  over  a  channel  300  feet  wide  by  its  present  length, 
12,520  feet,  it  will  be  impossible  not  to  go  below  the  30-foot  plane.  In 
this  event  the  824,687  cubic  yards  will  probably  become  916,187  cubic 
yards,  and  likewise  the  650,046  cubic  yards  for  the  250-foot  channel 
will  become  724,157  cubic  yards,  and  the  475,260  cubic  yards  for  the 
200-foot  channel  will  become  631,877  cubic  yards. 

At  the  present  contract  price  this  last  calls  for  an  expenditure  of 
$79,781.55. 

In  round  numbers  the  available  balance,  not  including  the  appro- 
priation of  March  3,  1899,  is  $86,500. 

From  these  figures  it  would  seem  that  a  channel  200  feet  wide  can  be 
secured  under  the  present  contract.  This  would  leave  384,310  cubic 
yards  to  complete  the  project.  Of  this  amount  166,000  cubic  yards 
can  be  removed  with  the  $10,000  remaining  from  the  appropriation  of 
March  3, 1899,  after  building  the  dredge  authorized. 

There  will  then  remain  to  complete  the  project  218,300  cabio  yards, 

which,  at  6  cents,  wiU  require $13,098.60 

Maintenance,  due  to  shoaling 10,000.00 

Contingent  expenses 10,000.00 

33, 098. 60 

Or,  in  round  numbers 35,000.00 

For  the  Caucus  Channel,  and  for  dredging  in  the  harbor  in  front  of  the 
city  of  Pensaoola,  Fla.,  to  carry  the  depth  of  30  feet  to  the  established 
wharf  line 70,000.00 

Making  a  total  of 105,000.00 

that  can  profitably  be  expended  to  the  end  of  the  fiscal  year  June  30, 1901. 
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Money  statement. 

July  1, 1898,  balance  unexpended ., $158,820.00 

Amount  appropriated  by  river  and  barbor  act  approved  Marob  3, 1899. . .    70, 000.  OO 

228,820.00 
Jane  90, 1899|  amonnt  expended  daring  tiscal  year 55,981.32} 

Jaly  1, 1899,  balance  unexpended 172,838.68 

July  1, 1899,  outstanding  liabilitiea $16,412.37 

July  1^  1899|  amount  covered  by  uncompleted  contracts 76, 500. 00 

92,912.37 

July  1, 1899,  balance  available 79,926.31 

'Amount  (estimated)  required  for  oompletion  of  existioff  project 105, 000.  OO 

Amount  that  can  be  pron  tably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement : $95, 000. 00 

For  maintenance  of  improvement 10,000.00 

105,000.00 

Submitted  in  comnliance  witb  requirements  of  sectioos  2  of  river  and 
,.   iiarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropr%aiion9, 


June  18, 1878 $20,000 

March  3, 1879 10,000 

June  14,  1880 40, 000 

March  3, 1881 20,000 

Aujgust  2, 1882 90,000 

July  5,  1884 55,000 

August  5, 1886 20, 000 

August  11, 1888 35,000 


September  19, 1890 $25,000 

July  13,  1892 75,000 

August  18, 1894 100,000 

June  3,  1896 200,000 

March  3, 1899 70,000 

Total 720, 000 


COMMERCIAL  STATISTICS. 

The  following  information  has  been  obtained  from  the  collector  of  customs,  port 
of  Pensocola,  Fla. : 

Exports  to  foreign  ports $14,196,374 

Exports  to  coastwise  ports 742,710 

Total  amount  of  exports 14,939,084 

Impprts  from  foreign  ports 56,637 

Duties  on  imports  and  misc^ellaneous  collections 42, 103 


j  Number. 

Tons. 

VeiiBelfl  entered  from  foreim  Dorta 

508 
123 

558  008 

Veesels  entered firom  coastwise  Dorts 

124,146 

Total 

C31 

682  154 

Kamber  of  vessels  employed  In  traffle  of  port  : 

Steam 

39 
123 

Sail 

Total 

162 

. 

Coastwise  exports. 


Quantity.        Valne. 


Lumber,  at  $10  per  H.... 

Coal,  at  $5 

Phosphate,  at  $5 

Shingles,  at  $4  per  H .... . 
Cross-ties,  at  fO.25  each. . 

Total 


.feetB.M.. 

tons.. 

do.... 

M.. 

M.. 


6, 476, 000 

80.221 

7,153 

520 

776 


•64t7«) 

446,105 

86,765 

2,080 

194,000 

742,710 
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R  10. 

IMPROVEMENT  OF  BLACEWATER  RIVER,  FLORIDA. 

DESCRIPTION. 

The  Blackwater  Biver  rises  in  the  southern  part  of  the  State  of  Ala- 
bama,  near  the  Alabama  and  Florida  State  line,  flows  through  Santa 
Bosa  County,  Fla.,  in  a  southwesterly  direction,  and  empties  into  Black- 
water  Bay,  one  of  the  arms  of  Pensacola  Bay.  It  is  a  deep  stream 
.from  12  miles  above  Milton,  Fla..  to  its  mouth,  with  the  exception  of  a 
shoal  known  as  Hunts  Bar,  one-half  mile  below  the  town  of  Bagdad, 
Fla.  This  shoal  is  a  compact  saud  bar  about  250  feet  wide,  with  a 
depth  of  about  6  feet  at  mean  low  water,  and  extends  obliquely  across 
the  river. 

PROJECT. 

An  appropriation  of  $5,000  having  been  made  available  by  act  of 
March  3, 1899,  being  provided  for  expenditure  in  accordance  with  proj- 
ect submitted  (see  Annual  Beport  Chief  of  Engineers,  1882,  p.  1309),  as 
follows: 

(1)  The  redaction  of  ods  of  the  lumps  known  as  the  "Beer  Garden." 

(2)  The  dredging  of  a  channel  throngh  the  sand  ridges,  100  feet  wide,  to  a  depth 
of  9  feet  at  mean  low  water  (about  3  feet  of  dredging)  and  2,500  yards  long. 

(3)  The  cutting  of  a  channel  of  like  width  and  depth  through  Hnnts  Bar. 
The  estimated  cost  is  $20,000. 

The  project  for  expenditure  of  the  amount  appropriated  for  "  cut- 
ting a  channel  100  feet  wide  to  a  depth  of  9  feet  at  mean  low  water 
(about  3  feet  of  dredging)  through  this  bar,"  was  submitted  and 
approved  April  10, 1899. 

No  money  has  been  expended  upon  this  work,  as  no  appropriation 
has  been  heretofore  available. 

A  depth  of  6  feet  at  mean  low  water  still  remains  available  over 
Hunts  Bar,  which  is  the  only  obstruction  to  navigation  between  the 
deep  water  of  the  river  and  Blackwater  Bay. 

BEOOHMENDATIONS  AND  BSTIMATES. 

The  obstruction  known  as  Hunts  Bar  should  be  dredged  to  a  depth 
of  9  feet,  as  this  would  enable  vessels  using  the  river  to  carry  out 
larger  cargoes  of  the  products  of  the  various  sawmills  on  Blackwater 
Biver.  This  work  will  be  undertaken  by  using  the  pumping  plant  and 
barges  now  on  hand,  as  soon  as  they  may  be  available  for  the  work. 

Money  statement. 

Amount  appropriated  hy  river  nnd  harbor  act  approved  March  3, 1899. ..     $5, 000. 00 
Jnly  1, 1^,  balance  nnexpended 5,000.00 


{Amount  (estimated^  required  for  completion  of  existing  project 15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Appropriaii<m, 
March  3, 1899 $5,000 


COMMERCIAL  STATISTICS. 


The  commerce  of  this  river  consists  principally  of  luuiber  and  timber,  which  Is 
carried  to  Pensacola,  Fla.,  for  export.  It  is  quite  large,  but  no  information  as  to  its 
amount  or  valuation  has  been  received. 
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R  II. 

IMPROVEMENT   OF   ESCAMBIA  AND    CONECUH    RIVERS,    FLORIDA  AND 

ALABAMA. 

DESCRIPTION. 

This  river  flows  tbroagh  a  sparsely  settled  section  of  Alabama  aod 
Florida,  the  adjacent  country  being  heavily  timbered  with  long-leaf 
yellow  pine,  and  in  the  lower  swampy  sections  with  cypress.  There  is 
little  or  no  farming  carried  on.  Owing  to  these  facts  the  river,  aside 
from  the  transportation  of  timber  and  logs,  has  no  commerce.  Several 
attempts  were  made  to  establish  a  trade  by  light-draft  steamers,  bat 
they  have  been  failures.  Therefore  the  object  of  the  improvement  has 
been  carried  on  with  a  view  of  facilitating  the  large  lumber  trade. 

ORIGINAL  CONDITION   BEFORE  IMPROVEMENT. 

Before  work  was  commenced  on  these  rivers  the  channel  way  was 
much  obstructed  by  large  and  dangerous  snags,  by  sunken  logs  and 
overhanging  timber,  making  a  rise  of  several  feet  necessary  to  the  safe 
transportation  of  rafts,  and  was,  therefore,  poorly  adapted  to  the 
demands  of  trade.  The  timber  trade  of  these  rivers  forms  a  large  part 
of  the  timber  export  of  Pensacola,  and  in  consequence  of  this  obstructed 
channel  way  seagoing  vessels  were  frequently  detained  at  Pensacola. 

Besides  these  obstructions  mentioned,  a  shoal  at  the  mouth  of  the 
river  where  it  empties  into  Escambia  Bay  caused  much  trouble  and 
delay  in  passing  out  of  rafts. 

PROJECT. 

The  originally  adopted  project  provides  for  the  improvement  of  the 
river  from  its  mouth  to  Indian  Greek  in  Alabama,  an  estimated  distance 
of  293  miles,  by  the  removal  of  logs  and  snags  from  the  channel  and 
overhanging  trees  from  the  banks,  by  excavating  rock  shoals,  by  deep- 
ening sand  bars,  by  works  of  contraction  and  shore  protection,  and  by 
dredging  a  channel  through  the  bar  at  the  mouth  of  the  river. 

There  has  been  no  change  in  this  project.  The  character  of  the  trade 
will  probably  never  call  for  the  protection  of  banks  or  the  deepening 
of  sand  bars. 

The  amount  expended  on  this  river  up  to  June  30, 1898,  was  $92,279.38. 

CONDITION  OF  THE  IMPROVEMENT  JUNE  30,  1898. 

The  object  of  the  improvement  is  to  keep  open  a  channel  such  as  will 
insure  the  safe  passage  of  rafts  and  logs  during  low  stages  of  water. 
This  has  been  practically  accomplished.  Therefore  the  commercial 
advantages  of  the  river  have  been  provided  for. 

OPERATIONS  DXJRINa  THE  YEAR  ENDING  JUNE  30,  1899. 

Owing  to  lack  of  funds  no  active  operations  have  been  carried  on. 
The  rebuilding  of  the  snag  boat  was  commenced  on  May  25, 1899.  The 
lumber  has  been  delivered,  and  the  framing  of  the  gunwales  and  floor 
timbers  well  advanced.  The  work  is  being  done  by  hired  labor  at  Pine 
Barren,  Fla. 
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RECOMMENDATIONS  AND  ESTIMATES. 


Future  operations  upon  this  river  will  consist  entirely  of  maintenance, 
and  as  it  flows  largely  through  an  alluvial  section,  heavily  wooded,  there 
will  always  be  as  much  as  one  snag  boat  can  do. 

It  is  recommended  that  the  snag  boat  be  employed  during  the  low- 
water  seasons  in  removing  obstructions  from  the  channel,  in' accordance 
with  the  approved  project.  For  this  portion  of  the  improvement,  $6,000 
can  be  economically  expended  during  the  fiscal  year  ending  June  30, 
1901.  The  amount  of  timber  and  logs  passing  down  this  stream  is 
enormous  and  justifies  this  expenditure. 

As  previously  reported,  the  bar  at  the  mouth  of  the  river  has  shoaled 
and  should  be  dredged;  possibly  the  deepening  of  this  bar  is  now  the 
most  important  thing  to  be  done.  The  channel  over  it  should  admit  of 
boats  going  into  the  river  for  tows  of  timber;  now,  the  rafts  of  timber 
have  to  be  floated  into  the  bay  and  there  picked  up  by  towboats.  This 
depth  should  be  8^  feet,  and  the  channel  should  be  at  least  100  feet 
wide,  outlined  with  piling  on  either  side,  this  to  enable  boats  to  passout 
with  tows  of  timber  during  moderately  bad  weather  and  daring  all 
stages  of  the  tide.  Twelve  thousand  dollars  could  be  economically 
expended  in  dredging  this  bar  during  the  fiscal  year  ending  June  30, 
1901 ,  making  a  total  for  this  improvement  of  the  river  of  $18,000,  The 
dredging  should  be  done  during  the  winter  months  by  the  snag  boat 
fitted  with  pump  and  appliances,  when  the  water  is  too  deep  for  snagging. 

No  estimate  has  ever  been  made  for  the  project  on  this  river,  conse- 
quently no  amount  can  be  stated  for  completion  of  the  existing  project. 


Money  statement 

July  1, 1898,  balance  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1809. .. 


$220.62 
5,000.00 

5, 220. 62 
576. 48 


June  dO,  1899,  amount  expended  during  tiscal  year 

July  1, 1899,  balance  unexpended 4,644. 14 

July  1, 1899,  outstanding  liabilitiefl 725.19 

July  1, 1899,  balance  available 3,918.95 

Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $12,000.00 

For  maintenance  of  improvement 6,000.00 

18,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriation  $, 


For  Escambia  River: 

March  2. 1833 $5,000 

July  2, 1836 5,500 

June  14,1880 8,000 

March  3, 1881 5,000 

July  5, 1884 3,000 

For  Escambia  and  Coneculi  rivers : 

August  2, 1882 12,000 

Jul>'5,1884 12,000 

Augusts,  1886 12,000 

August  11, 1?<8>< 10,000 

September  19, 1890 7,500 


For  Escambia  and  Conecuh  rir- 
ers — Continued. 

July  13,1892 $8,000 

August  18, 1894 6,000 

June3,1896 4,000 

March3, 18<)0 5,000 


Total 103.000 

Carried  to  the  s:nplus  fund  1838.      5, 500 

Balance 97,500 
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COMMERCIAL  STATISTICS. 


The  oommerce  of  this  river  is  principally  the  tran^portntion  of  logs,  lamber,  and 
timber,  and  is  estimated  to  exceed  $4,OK),0U0  in  value,  or  ubout  60  per  cent  of  the 
export  lumber  trade  of  Pensacolai  for  the  fiscal  year  ending  Jane  30, 1899. 


R  12. 

IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 

CONDITION  BEFORE  IMPROVEMENTS  WERE  BEaUK. 

The  origiaal  condition  of  the  river  was  such  that  navigation  waa 
difficalt  and  dangerous  at  all  times,  it  being  so  obstructed  by  logs, 
snags,  and  fallen  trees  in  the  channel,  by  overhanging  timber  on  the 
banks,  and  by  bars  and  shoals,  on  many  of  which  the  low-water  depth 
was  only  2.5  to  3.5  feet,  that  safe  navigation  was  practicable  only  by  day 
during  the  low-water  season.  Long  detentions  were  frequent  at  shoals 
below  Selma,  and  traffic  was  suspended  between  Selma  and  Montgom- 
ery when  the  water  was  low. 

PROJECT. 

The  original  project  for  the  improvement  of  this  stream  (see  Report 
of  the  Chief  Engineers  for  1876,  Part  I,  p.  498)  contemplated  making  a 
channel  4  feet  deep  at  low  water,  with  a  minimum  width  of  200  feet 
This  result  was  to  be  obtained  by  removing  logs  and  snags  from  the 
channel,  overhanging  trees  from  the  banks,  cutting  through  rock  reefs 
and  gravel  bars  by  blasting  and  dredging,  deepening  the  channel  across 
sand  shoals  and  bars  by  works  of  coutractioii,  and  stopping  the  caving 
and  washing  of  the  banks  by  shore  protection.  The  estimated  cost  of 
carrying  out  this  project  was  $229,741. 

First  amendment — The  above  project  was  amended  (see  Annual 
Report  of  the  Chief  of  Engineers  for  1891,  Part  III,  p.  1761),  The 
amended  project  difi'ers  from  the  original  only  in  the  depth  to  be 
obtained.  This  was  put  at '6  feet  instead  of  4  feet.  The  estimated 
cost  of  the  amended  project  was  placed  at  $386,251.  Snagging  opera- 
tioBS  and  the  maintenance  of  the  increased  depth  when  obtained  were 
estimated  to  cost  $10,000  a  year. 

There  had  been  expended  on  tbis  river,  inclusive  of  maintenance  and 
snagging  to  June  30,  1898,  the  sum  of  $343,797.29. 

The  condition  of  the  river  at  that  date  was  such  that  the  stream  was 
navigated  by  night  as  well  as  by  day  between  Montgomery  and  MobOe 
during  ten  months  of  the  year.  During  the  remaining  two  months  the 
lack  of  depth  of  water  on  the  bars,  upon  which  no  works  of  improve- 
ment had  been  undertaken,  prevented  vessels  from  navigating  the 
river  higher  than  Hurricane  Bluff,  52  miles  below  Selma,  Ala.,  that 
part  of  the  river  between  Selma  and  Montgomery  being  entirely  aban- 
doned in  consequence  of  the  low  stage  of  the  water. 

The  depth  of  water  on  several  bars  put  under  improvement  has  been 
increased  by  the  completed  works  by  2  to  5.5  feet,  and  this  increased 
depth  maintained,  the  steamboats  plying  the  river  having  no  trouble 
in  passing  such  points  with  full  loads.  The  zero  of  the  gauge,  or  the 
low- water  mark  of  this  river,  was  established  in  1889  from  information 
obtained  from  the  pilots  of  the  steamboat  lines,  from  planters  along  the 
river,  and  from  river  men  in  Montgomery  and  Selma.    This  zero,  or  low- 
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water  mark,  appeared  to  be  very  nearly  correct  until  the  fall  of  1895. 
The  aatumns  of  1896  and  1897  were  periods  of  exceedingly  low  water. 
The  river  at  Montgomery,  in  September/1897,  stood  at  1.5  feet  below 
the  zero  of  the  gauge,  and  at  Selma  at  2  feet  below.  This  is  the  lowest 
water  known  in  years.  Boats  were  unable,  therefore,  to  come  above 
Hurricane  Bluif,  204  miles  above  Mobile.  During  the  month  of  June, 
1898,  the  river  at  Montgomery,  Ala.,  fell  to  0.8  below  the  zero  of  the 
gauge,  and  at  Selma  to  1.3  below  zero.  This  caused  the  head  of  navi- 
gation to  be  again  established  at  Hurricane  Bluff,  52  miles  below  Selma, 
but  the  condition  only  lasted  a  short  while,  as  during  the  autumn  of 
1898  the  river  remained  generally  at  sach  a  stage  as  to  afibrd  good 
navigation  throughout  the  balance  of  the  low-water  season. 

The  entire  length  of  the  river,  so  far  as  snags  and  overhanging  trees 
were  concerned,  was  in  good  condition  when  work  was  suspended  in 
1897,  but  no  work  having  been  done  since  that  time,  a  large  amount  is 
now  necessary  to  be  done  by  the  snag  boat  to  remove  the  logs,  snags, 
and  other  obstructions  that  have  come  into  the  channel  during  the 
high  water  of  the  spring  of  1898  and  1899. 

With  the  gauge  at  Montgomery  reading  zero,  3  feet  can  be  carried 
over  the  sho^est  place  on  that  portion  of  the  river  between  Mobile  and 
Hurricane  Bluff,  a  distance  of  204  miles.  Between  Hurricane  Bluff 
and  Selma  there  are  several  shoals  over  which  2.5  feet  only  can  be 
found,  and  between  Selma  and  Montgomery  are  several  upon  which 
even  a  less  depth  than  2.5  is  found.  These  shoals,  however,  have  never 
been  put  under  improvement. 

OPERATIONS  TO  JUNE  30,  1898. 

A  brief  account  of  the  operations  on  this  stream  from  1879  to  June 
30, 1895,  is  given  in  the  Report  of  the  Chief  of  Engineers  for  1896,  Part 
III,  pages  1397-1399. 

A  brief  account  of  the  operations  during  1896, 1897,  and  1898  is  given 
in  the  Beport  of  the  Chief  of  Engineers  for  1898,  pages  1406-1408. 

OPERATIONS  DURING  THE  YEAR  ENDINO  JUNE  30,  1899. 

The  funds  available  for  this  improvement  being  practically  exhausted 
on  June  30, 1898,  active  operations  were  suspended  prior  to  that  date 
and  were  not  resumed  until  the  latter  part  of  May,  1899. 

The  plant  having  laid  up  at  Millers  Ferry  in  September,  1897,  in 
charge  of  the  watchmen,  and  the  experience  of  the  winter  freshet  of 
1897  and  1898  having  demonstrated  the  fact  that  this  point  was  an 
unsafe  harbor,  owing  to  the  large  amount  of  drift  passing  at  times  of 
freshets  and  shallow  depth  of  water  at  low- water  stages,  as  well  as 
being  inaccessible  for  proper  supervision  from  the  Montgomery  office, 
the  entire  plant  was  moved  up  the  river  in  August,  1898,  and  laid  up 
opposite  the  city  of  Montgomery,  Ala.  No  funds  being  available, 
except  enough  to  pay  the  watchmen  to  end  of  the  fiscal  year  of  1899, 
no  work  was  undertaken  until  the  appropriation  approved  by  act  of 
March  3, 1899,  was  made  available.  On  March  27, 1899,  a  project  for 
the  expenditure  of  these  funds — $50,000 — was  submitted  and  approved. 
As  soon  as  this  project  was  approved  preparations  were  made  to  place 
the  snag  boat  Wm.  J.  Twining  in  readiness  to  commence  snagging 
operations  and  the  removal  of  other  obstructions  from  the  channel. 
The  snag  boat  was  scrubbed,  cleaned,  and  painted,  and  sundry  repairs 
made  to  woodwork  of  hull  and  cabin,  her  machinery  overhauled,  and 
on  the  23d  day  of  May  the  steamer  was  put  in  commission.    On  the  2d 
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of  June  she  left  Montgomery  and  commenced  work  in  removing  obstrac- 
tions  at  Gauses  bar,  aboat  4  miles  below  Montgomery,  working  do^v^- 
stream  towards  the  month. 

At  the  close  of  the  year  the  following  shoals  and  bars  had  been  cleared 
of  obstructions: 

Causes  Bar. 
The  Rooks. 
Indian  Town  Bar. 
8tee1es  Gin  Landing. 
Gardners  Island. 
Tarvers  Chnte. 
Bar  above  Selma* 
Cades  Bar. 
Watts  Bar. 

Covering  a  distance  of  293  mUes  below  Montgomery,  Ala. 


Moseleys  Wood  Yard. 

Portland  Shoals. 

Canton  Lower  Bar. 

Evans  Upper  Bar. 

Gnllets  Gin. 

Tates  Bar. 

Wilcox  Bar. 

From  Shackleford  Bar  to  the  month  of 


Amount  of  work  done  and  iti  ooit. 


C1m«  of  work. 


Number. 


Cost  per 
uniu 


Total  cost^ 


Overhanging  treee  felled  and  cut  np  . 

Overhanging  trees  trimmed 

LogH  cat  upon  bank 

Stimi]>s  out  level  on  bank 

Trees  and  anaga  removed  from  river  . 
Logs  removed  firom  river,  deadheads  . 
Treies  removed  from  river  (slip-ins)  . . 
Miles  run  by  snag  boat 


22 
290 
53 
18 
174 
26 
78 


$0.25 
.10 
.25 
.67 
2.00 
.161 
2.14 
1.15 


$^50 

29.90 

13.25 

10.26 

848.00 

3.93 

108.92 

449.65 


Total.. 


1,027.41 


Total  expenditures  on  account  of  snagging  operations. 

Engineering, snperintendence, and  labor $747.57 

Subsistence 176.41 

Fuel 91.22 

Engine  supplies  and  lights 10.43 

Stationery,  medicine,  eto 1.78 


Total 1,027.41 

No  works  of  contraction  for  the  permanent  improvement  of  the  river 
were  bnilt  during  the  year,  nor  were  any  repairs  made  to  those  pre- 
viously constructed,  as  the  balance  of  fuuds  available  at  the  close  of 
the  fiscal  year  1898  was  only  sufficient  for  the  preservation  and  repair 
of  the  property  during  the  year  ending  June  30, 1899. 

The  steamer  Coosada^  which  had  been  laid  up  at  Millers  Ferry  with 
the  plant  belonging  to  this  improvement,  was  moved  up  to  Montgomery, 
Ala.,  and  laid  up.  The  towboat  John  MilUj  laid  up  at  Montgomery, 
was  not  in  service  during  the  year. 

CONDITION  OF  THE  IMPBOVBMENT  JUNE  30,  1899. 

Hurricane  Bluff  was,  as  in  1897,  the  head  of  navigation  during  the 
extreme  low-water  season  of  1898,  and  steamboats  made  th^ir  regular 
weekly  trips  to  that  point. 

All  contraction  works  built  since  1891  are  still  in  fair  condition,  and 
the  increase  in  depth  caused  by  them  is  still  maintained.  The  top 
layer  of  rock  has  been  dragged  off  of  a  few  dikes  in  places  by  passing 
drift  and  rafts,  consequently  they  are  below  the  required  height  in  such 
places  and  should  be  repaired. 

The  season  was  excellent  for  snagging  operations,  but  nothing  was 
done  on  account  of  the  small  amount  remaining  available. 
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The  condition  of  the  working  plant  belonging  to  this  improvement  is 
as  follows:  The  snag  boat  William  J.Twiningj  which  was  overhanled 
and  put  in  repair  during  the  spring  of  1897,  is  in  fair  condition  and 
will  be  worked  at  snagging  operations  during  this  low-water  season. 
Her  hull,  from  the  water  line  to  plank-sheer,  and  parts  of  her  main  deck 
should  be  recalked,  new  cylinder  timbers  should  be  put  under  her  main 
engines  and  two  defective  plates  replaced  in  her  boilers  to  enable  her 
engines  to  work  up  to  their  full  capacity.  She  now  carries  only  135 
pounds  of  steam  in  the  steam  gauge,  as  compared  with  160  pounds  when 
working  with  her  boilers  in  good  condition. 

The  towboat  John  Mills,  purchased  in  1895,  is  in  fair  condition,  but 
the  vessel  should  be  docked,  the  iron  sheathing  on  her  hull  removed, 
and  her  top  sides  and  deck  recalked.  Her  wheel  has  been  dismantled 
and  will  be  immediately  overhauled  and  all  defective  parts  removed. 

The  steamer  Goosada,  which  was  purchased  in  1891-92  for  the  Lower 
Coosa  lliver,  and  turned  over  to  and  repaired  at  the  expense  of  this 
improvement,  was  an  old  boat  when  bought  and  is  now  nearly  gone. 
Her  hull  should  be  rebuilt,  as  it  is  very  rotten  and  can  not  be  kept 
afloat  much  longer  without  constant  pumping. 

The  snag  boat  built  in  1886  for  the  Tallapoosa  Eiver  was  transferred 
to  the  Alabama  on  the  abandonment  of  the  improvement  of  the  former 
river  in  1892.  This  boat  was  used  for  two  seasons  as  a  snag  boat,  and 
during  1895  and  1896  as  a  quarter  boat  by  the  survey  party.  The  boiler, 
steam  capstan,  and  all  ironwork  of  any  value  have  been  removed  from 
her  and  the  boat  has  been  beached  on  the  shoal  below  Millers  Ferry,  as 
it  was  impossible  to  keep  her  afloat  without  constant  pumping,  day  and 
nigbt. 

Pile  driver  Fo.  1  was  the  snag  boat  built  in  1890  for  the  Gahaba 
River  improvement,  and  when  that  work  was  abandoned  in  1892,  the 
snag  boat  was  transferred  to  the  Alabama  and  used  as  such  during  one 
season.  It  was  then  changed  into  a  pile  driver  and  used  for  two  sea- 
sons; since  1895  it  has  been  utilized  as  a  quarter  boat  for  the  dike 
gang.  The  boat  is  in  pretty  fair  condition  except  the  deck,  which  was 
partially  renewed  during  the  fall  of  1897.  Witb  some  additions  to  and 
a  few  changes  in  the  cabin  arrangements  it  will  make  an  excellent 
quarter  boat  for  the  survey  party,  as  it  is  of  light  draft  and  readily 
handled. 

Pile  driver  ^o.  2,  built  in  1893,  is  in  fair  condition,  and  all  machinery 
in  good  working  order. 

The  hulls  of  the  two  quarter  boats,  built  in  1892,  are  thoroughly 
decayed  and  are  not  worth  repairing.  One  of  them  sank  twice  during 
1897;  it  was  raised  and  towed  to  a  point  three-quarters  of  a  mile  above 
Millers  Ferry  and  there  abandoned.'  The  other  one  may  possibly  last 
through  another  year.  The  two  stone  barges,  and  the  two  small  pile 
barges,  all  built  in  1892,  have  been  worn  out  by  constant  service  and 
are  now  no  longer  suitable  for  transporting  material  any  distance,  but 
can  be  utilized  for  a  while  longer  as  hghters  at  the  site  of  the  works. 
The  two  stone  barges  built  in  1893  are  still  in  fair  condition  and  will 
probably  last  one  more  year.  The  skiflls,  tools,  and  general  outfit  are  iii 
good  condition. 

The  following  statement  shows  the  total  expenses  incurred  during 
the  fiscal  year  ending  June  30,  1899: 

Cost  of  snaggiDg  operations $1,027.41 

Care  and  preservation  of  plant : 

Labor 953.84 

Lights 7.48 
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Miscellaneous : 

Repairs  to  SDflg  boat  Wm,  J,  Twining $81.09 

Outfit  for  snag  boat  Wm,J,  Twining 250.  36 

Materials  for  snag  boat  Wm.  J,  Twining 208.00 

Medicines  for  snag  boat  Wm.J.  Twining 3.57 

Fuel  for  snaff  boat  Wm,  J.  Twining 57.00 

Subsistence  for  suae  boat  Wm.J,  Ttoining 78.81 

Ice  for  snag  boat  mn.  J,  Twining 4.00 

Repairs  to  to  wboat  JoAn  MilU 177.88 

JuXunheT  foT  towboskt  John  Mills 78.78 

Preyious  liabilities  paid  during  the  year 152.79 

Expenses  Montgomery  office 200.  00 

Outstanding  unpaid  labor 201.34 

Total 3,  482, 85 

Amount  expended  during  the  fiscal  year 2,  354.87 

Amount  outstanding  liabilities  June  SO,  189J 1, 127.48 

3,  482. 35 

RECOMMENDATIONS  AND  ESTIMATES. 

The  importance  of  knowing  what  has  become  of  the  material  removed 
by  contraction  works  is  evident.  In  many  cases  on  the  river  it  is  known 
to  form  bars  a  short  distance  below  the  contraction,  but  the  details  of 
these  formations  are  not  known  for  want  of  surveys.  I  do  not  consider 
it  possible  to  form  a  suitable  project  for  the  entire  river  without  a  com- 
plete survey  of  some  degree  of  detail.  Until  such  survey  is  made,  I 
recommend  that  the  work  of  improvement  be  restricted  to  snagging^  and 
dredging  operations,  and  maintenance  of  present  contraction  works. 

For  a  reasonable  understanding  of  the  physical  conditions  of  the 
river,  a  survey  would  be  required,  costing  at  least  $200  per  mile,  or 
$62,000.  I  do  not  think  that  the  present  commerce,  however,  jnstiHes 
the  expense  of  such  a  survey. 

I  agree  with  my  predecessor,  Msyor  Mahan,  in  the  belief  that  there 
is  not  water  enough  in  the  river  to  secure  a  low- water  depth  of  6  feet  at 
the  low- water  stage. 

A  dredge  and  two  small  dump  scows  will  soon  be  purchased. for  the 
river,  and  a  snag  boat  and  towboat  are  now  on  hand,  and  1  respectfully 
recommend  that  the  construction  of  permanent  works  of  contraction  be 
abandoned  for  the  present,  and  an  attempt  be  made  to  secure  a  dear 
channel  4  feet  deep  at  mean  low  water  and  with  a  minimum  width  of  150 
feet  from  Montgomery  to  the  mouth  of  the  river,  by  snagging  and 
dredging.  I  do  not  advise  change  of  existing  project  for  a  6-foot  depth, 
but  simply  a  temporary  channel,  which  will  satisfy  the  present  needs 
of  commerce  and  serve  to  determine  the  practicability  of  a  6-foot  channel 
with  the  low-water  volume  of  water. 

It  is  estimated  that  $15,250  can  be  profitably  expended  during  the 
year  ending  June  30, 1901,  in' addition  to  funds  then  remaining  on  hand 
from  the  appropriation  of  March  3, 1899. 

The  estimate  is  divided  as  follows : 

Operating  snae  boat $7,000 

Operating  dredge  and  towboat 8,750 

Maintenance  of  contraction  works 5,000 

Montgomery  office  expenses 2,500 

Repairs  to  plant  and  care  of  property 4,200 

Pay  of  assistant  engineer ,  2,100 

Total 29,550 

Estimated  amount  remaining  from  appropriation  of  March  3,  1899 14, 300 

Balance 15,250 

Which  amount  can  be  profitably  and  economically  expended  during  the 
fiscal  year  ending  June  30^  1901. 
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Money  statement 

Jaly  ly  1896,  balance  unexpended $1,202.71 

Amoimt  appropriated  by  river  and  harbor  act  approyed  March  3, 1899. . .  60, 000. 00 

61,202.71 

Jane  30, 1899,  amount  expended  daring  fiscal  year 2,354.87 

July  1^  1899, balance  unexpended 48,847.84 

July  1,  1899,  outetanding  liabilities 1.127.48 

July  1,1899,  balance  available 47,720.86 


Amount  (estimated)  required  for  completion  of  existing  project 196, 251. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1901,  for  maintenance  of  improvement 15^260.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriiiHofiS, 


June  18,  1878 $25,000 

March  3,  1879 30,000 

June  14,  1880 25,000 

March  3,  1881 20,000 

AuffUBt  2, 1882 20, 000 

Julys,  1884 10,000 

Augusts,  1886 15,000 

AugurtU,1888 20,000 


September  19, 1890 $20,000 

July  13,  1892 70,000 

August  18, 1894 50,000 

JuueS,  1896 40,000 

March3,1899 60,000 

Total 395,000 


OOMinSBClAL  8TATISTI08. 


The  followinff  statement  of  the  business  done  by  the  steamboats  named  below 
doring  the  fiscal  year  ending  June  30, 1899,  has  been  compiled  &om  statements  made 
by  Capt.  John  Quill,  of  the  steamers  Nettie  Qnill  and  Carrier,  and  by  Capt.  T.  H. 
Moore,  of  the  People's  Line  of  steamers,  plying  between  Mobile  and  Montgomery. 
No  report  was  rendered  by  the  captain  of  the  steamer  Alto: 


Stem-wheol  steam- 

Begiatered 
tonnage. 

Draft. 

Bound 

Paaaen. 

gersoaT' 

ried. 

boatiS. 

J-lgbt. 

Loaded. 

trips. 

Nettle  Quill 

289 

108.29 

209 

140. 88 

363  16 

320 

820 

820 

320 

29 
80 
22 
24 
80 
10 
10 
10 
10 

F«€t. 

8 
5 
5 
5 
7 
8 
8 
8 
8 

88 

86) 

2,917 
4,098 

Mobile  and  Montgo 

merr* 

Tinsie  Moore 

City  of  Mobile 

Ganier           

Alto     

Barse  Xide   ........ 

Barce  IJ^a^e. ........ 

Baree  Nellie 

-RarSmTiffsrY 

Artiolee 

Quantity. 

Tons. 

Cotton 

bales., 
laoka.. 
.do.... 
kagea.. 
bead.. 
B.M.. 

50,841 

06,855 

68,765 

1,025 

2,661 

681,808 

460.830 

130, 005 

186,950 

90,968 

200,125 

1,250 

12,187 

4,800,000 

18,500 

200 

12,710 

Cottonseed 

9,685 

FertQisen 

6,376 

170 

1,716 

Hidea  and  aUns 

Live  stock 

Paoi 

T^nmber.  ......<...... 

feet, 

1,862 

Staves 

4,508 

Provialona 

paci 

bfcgea.. 
Baoka^r. 
^gea.. 
...M.. 

18,500 

OrAin .^ 

12,080 

MiaoeUaneoiiB  freight 
Brick................ 

Pifccl 

9,100 
500 

Turpentine 

* 

bi 

Bxels.. 
.do.... 
ndlea.. 

Bftcks.. 
bal^a.. 

325 

BoeC?.!T 

8,487 

Shinglea 

bu 

8,150 

Cotton.«Mii1  vnMl 

925 

Wool-... 

"  * 

40 

Total 

76,899 

BNO  99 106 
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Estimated  value  of  above  freight,  in  ronDd  numbers,  $6,887,610. 

In  addition  to  the  commerce  carrie<l  on  by  the  above  boats,  there  was  a  large 
increase  in  the  rafting  business  od  this  river.  Very  great  quantities  of  sawn  and 
hewn  timber,  saw  logs,  lumber,  and  cord  wood  are  rafted  to  Mobile  annually,  but 
available  record*  of  this  basiness  are  not  kept,  bnt  its  estimated  value  is  $2,500,000. 


R  13. 

IMPROVEMENT  OF  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

1.    BETWEEN    ROME    AND    THE    BAST    TENNESSEE,    VIRGINIA,    Ain> 
GEORGIA  RAILROAD  BRIDGE. 

DESCRIPTION  AND  CONDITION  BBFORB  IMPROVEMENT. 

The  Ooosa  Biver  is  formed  by  the  Oostenaala  and  Etowah  rivers, 
which  have  their  soarce  in  the  mountains  of  northern  Georgia.  The 
town  of  Rome,  Oa.,  is  situated  at  their  junction.  The  Etowah  is  not 
navigable.  The  Oostenaula  is  formed  by  the  junction  of  the  Coosa  wattee 
and  Gonasauga  rivers,  60  miles  northwest  of  Rome.  The  Oostenaula 
and  its  tributary,  the  (3oosawattee,  are  navigable  for  light-draft  boats 
the  year  round  from  Rome  to  Carters  Landing,  a  distance  of  105  miles. 
These  rivers  have  been  improved  by  works  of  contraction  and  channel 
excavation.  There  would  be  a  continuous  water  route  of  transporta- 
tion from  Garters  Landing  to  Mobile,  Ala.,  an  estimated  distance  of  815 
miles,  but  for  the  shoals  and  rapids  on  the  Coosa  River,  distributed 
over  142  miles,  from  Greensport,  Ala.,  to  Wetumpka,  Ala.  This  water 
route  includes  the  Goosawattee,  Oostenaula,  Coosa,  Alabama,  and 
Mobile  rivers. 

Prior  to  1823  the  legislature  of  Alabama  passed  <^An  act  to  improve 
the  navigation  of  the  Coosa  River,  and  to  aid  in  its  connection  with 
the  Tennessee  waters."  In  1824  this  act  was  formally  approved  by 
Congress. 

In  1828  Congress  provided  that  any  surplus  of  the  grant  for  improv- 
ing Tennessee  River  should  be  applied  to  the  improvement  of  the 
Goosa,  Gahaba,  and  Black  Warrior  rivers. 

It  is  not  probable  that  much,  if  anything,  was  done  under  these  acts, 
although  steamboats  have  been  plying  on  the  upper  Goosa  for  some 
thirty  years.    (See  Report  of  the  Chief  of  Engineers  for  1881.) 

Between  Rome,  Ga.,  and  Greensport,  Ala.,  an  estimated  distance  of 
173  miles,  the  river  is  of  such  a  character  as  to  make  its  improvement 
by  works  of  contraction  and  channel  excavation  entirely  practicable. 

From  Greensport,  Ala.,  to  Wetumpka,  Ala.,  a  distance  of  142  miles, 
the  improvement  will  require  the  building  of  locks  and  dams  in  con- 
junction with  channel  excavation  and  works  of  contraction. 

PBOJEOT. 

The  original  project  for  the  improvement  of  the  Goosa  River  contem- 
plated the  opening  of  a  continuous  water  route  of  transportation  from 
the  Mississippi  River  to  the  Atlantic  Ocean  by  the  way  of  the  Ohio, 
Tennessee,  Goosa,  Etowah,  Ocmulgee,  and  Altamaha  rivers,  with  canals 
from  the  Tennessee  to  the  Goosa  and  from  the  Etowah  to  the  Ocmulgee. 
This  was  designated  as  the  "  Southern  Houte.'*  The  low- water  depth 
and  width  of  the  channel  proposed  can  not  be  stated  from  the  records 
at  hand. 
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Yarions  sanreys  and  examinations  were  made  between  the  years  1870 
and  1890  of  the  part  of  the  Goosannder  consideration — ^i.e.,from  Rome, 
(ia.,  to  the  Selma,  Rome  and  Dalton  Railroad  Bridge,  now  known  as 
the  East  Tennessee,  Virginia  and  Georgia  Railroad  Bridge  (hereafter 
in  this  report  the  latter  designation  will  be  nsed),  an  estimated  dis- 
tance of  245  miles.  The  following  list  gives  the  data  of  each  and  the 
estimates  based  npon  them: 

1870. — An  examination  from  Greensport,  Ala.,  to  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  Bridge,  a  distance  of  72  miles.  Esti- 
mated cost  of  improvement,  $417,726.75. 

1872. — ^A  survey  from  Greensport,  Ala.,  to  the  raiboad  bridge.  TSo 
record  can  be  found. 

1874. — ^A  survey  from  Rome,  Ga.,  to  the  mouth  of  Wills  Greek,  2J 
miles  below  Gadsden,  Ala.,  an  estimated  distance  of  137  miles.  Esti- 
mated cost  of  improvement,  $180,000. 

Summing  up. — ^The  total  estimated  cost  of  the  improvement,  deter- 
mined from  the  above-described  surveys,  is  as  follows: 

From  Rome,  6a.,  to  the  mouth  of  WiUs  Creek,  in  Alabama,  an  esti- 
mated distance  of  137  miles $180,000.00 

From  Greensport,  Ala.,  to  the  East  Tennessee,  Virginia  and  Georgia 

Railroad  Bridge,  an  estimated  distanoa  of  72  miles 417,726. 75 

Total 697,726.76 

The  estimated  cost  of  the  improvement  from  Bome,  Oa.,  to  the  rail- 
road bridge  is  given  in  the  Beport  of  the  Chief  of  Engineers  for  1877  as 
follows: 

From  Rome,  Ga.,  to  WiUa  Cxeek,  in  Alabama,  an  estimated  distance  of  187 

miles $81,679 

From  Greensport,  Ala.,  to  the  railroad  bridge,  an  estimated  distanoe  of  72 

mUes 470,668 

Total 652,347 

No  survey  has  been  made  nor  has  an  estimate  been  submitted  for  the 
improvement  of  that  section  of  the  river  between  Wills  Creek  and 
Green8iK>rt,  Ala.,  an  estimated  distance  of  36  miles.  The  only  improve- 
ment here  was  made  at  Leota  Beefs,  about  1  mile  above  Greensport. 

1890. — ^A  survey  from  Lock  4,  situated  at  the  foot  of  Broken  Arrow 
Shoals,  to  the  East  Tennessee,  Virginia  and  Georgia  Kailroad  Bridge, 
a  distance  of  48  miles.  Estimated  cost  of  improvement,  exclusive  of 
the  cost  of  Lock  No.  4,  $945,145. 

The  contemplated  improvement  was  to  be  made  by  works  of  contrac- 
tion at  the  lesser  obstructions  and  locks  and  dams  at  the  greater. 

The  estimates  for  locks  and  dams  were  made  for  structures  with  crib- 
chamber  walls  filled  with  loose  stones  and  masonry  head-and-tail  walls 
laid  in  cement.  The  dimensions  of  the  locks  were  200  feet  between 
miter  sills  and  40  feet  wide.  Before  the  building  of  the  locks  was 
begun  the  length  between  miter  sills  was  changed  to  210  feet,  and  it 
was  decided  to  build  masonry  structures  laid  in  cement  throughout. 
It  was  proposed  to  secure  a  low- water  channel  3  feet  deep  and  80  feet 
wide.  Below  Lock  3  the  width  and  depth  were  afterwards  changed  to 
100  feet  and  4  feet,  respectively. 

By  an  act  of  Congress  approved  July  13, 1892,  the  restrictions  as  to 
the  size  of  the  locks  imposed  by  the  act  of  Congress  approved  Sep- 
tember 19, 1890,  were  removed. 

Beginning  with  Lock  No.  4,  the  size  of  the  remaining  locks  was 
increased.  It  is  now,  length  over  all,  400  feet;  length  between  miter 
sills,  322  feet;  width,  52  feet;  depth  over  sills,  7  feet. 
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The  channel  improvement  from  Lock  No.  4  to  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  Bridge  now  contemplates  a  low-Vater 
depth  of  7  feet  and  a  width  of  100  feet. 

The  present  plan  of  improvement  was  adopted  in  accordance  with  the 
recommendations  contained  in  the  reports  of  the  various  examinations 
and  surveys,  which  are  printed  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1871, 1872,  1875, 1878,  1881,  1890,  and  1892, 

The  change  from  cribs  to  masonry  and  the  later  increase  in  the 
dimensions  of  the  locks,  the  increased  width  and  depth  of  channel,  have 
added  to  the  estimated  cost  of  the  improvement. 

Amount  expended  to  the  end  of  the  fiscal  year  ending  June  30. 1898, 
was  $949,183.85. 

OONDITION  OP  THE  IMPROVEMENT  JUNE  30,  1898, 

By  new  works  of  contraction  and  the  renewal  of  old  ones  at  Horse- 
leg  Shoals,  by  dredging  and  the  removal  of  sunken  logs  from  the  chan- 
nel at  Shorters  Island  and  Mayos  Bars,  the  river  near  Rome,  Ga., 
except  at  Horseleg  Shoals,  where  further  work  is  needed,  was  made 
navigable  the  year  round  for  the  boats  now  in  service  on  the  river. 

Sand  and  gravel  for  concrete  were  dredged  from  channels  at  McCoy 
Island  and  Box  Shoals,  and  the  channel  at  those  obstructions  was 
benefited  by  the  amount  of  material  removed. 

At  Lock  No.  4  the  concrete  fioor  and  wall  foundations  were  finished 
within  the  limits  of  the  present  cofi'erdam.  Following  is  a  brief  sum- 
mary of  the  work  done  and  the  amounts  expended  thereon: 

Channel  work: 

Between  Rome,  Ga.,  and  Cedar  Blaff;  Ala $2,842.80 

Box  Shoals,  dredging 204.60 

Concrete  floor,  Look  No.  4 27,031.84 

Miacellaneoos 5,968.11 

Recording  gauge,  Lock  No.  5 60. 00 

Except  at  the  obstructions  named,  where  work  was  done,  the  chan- 
nel remains  substantially  as  at  the  end  of  the  previous  year. 

OPBBATIONS  DURING  THE  YEAR  ENDING  JUNE  30,   1899, 

Horseleg  Shoals,  near  Rome,  Ga.,  are  2,000  feet  long,  with  a  faU  of  3 
feet  in  that  distance,  and  are  made  up  of  a  succession  of  solid  rock  reefs,  , 
with  a  low-water  depth  of  1.5  feet  over  them.  A  channel  was  cut 
through  these  reefs  and  works  of  contraction  built,  probably  in  1877. 
(See  Keport  of  the  Chief  of  Engineers  for  1896,  Part  III,  p.  1409.) 
The  enormous  expense  of  further  deepening  the  channel  by  excavation 
is  prohibitive,  and,  if  undertaken,  would  be  of  doubtful  benefit  to 
navigation,  for  such  a  cut  would  probably  draw  the  water  off  the 
shoals  above  and  seriously  ii\jure  the  harbor  at  Rome.  It  was  there- 
fore decided  to  build  a  number  of  wing  dams  at  the  foot  of  the  shoals 
to  distribute  the  fall  over  as  great  a  distance  as  possible  and  to  build 
a  parallel  dam  near  the  west  bank,  running  the  entire  length  of  the 
shoals,  and  from  the  west  bank  of  Horseleg  Island  a  succession  of  low 
wing  dams,  and  thus  contract  the  channel  to  a  width  of  about  100  feet. 
This  concentration  of  the  flow  of  the  river  into  so  contracted  a  chan- 
nel, it  is  hoped,  will  give  a  low-water  depth  of  3  feet  and,  of  course, 
would  render  it  necessary  for  boats  to  warp  through  going  upstream 
during  low- water  periods,  if  this  was  not  already  the  case.  This  con- 
dition is  provided  for  in  the  construction  of  the  parallel  dam  which  is 
being  built  4  feet  above  low  water  and  provided  with  ring  bolts  every 
150  ieet  of  its  length.    During  the  year  a  total  length  of  dam  of  1,040 
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linear  feet  was  built,  7  feet  wide  and  of  an  average  depth  of  6  feet. 
The  dams  are  cribs  filled  with  broken  stone. 

Many  of  the  shoals  are  deposits  of  gravel,  in  some  places  formed  by 
eddies  due  to  the  formation  of  the  channel  and  at  others  by  eddies 
which  occar  immediately  below  rock  reefs,  either  concealed  or  showing. 
The  former  deposits  are  removed  entirely  by  dredging;  the  latter  by 
dredging  the  gravel  and  blasting  and  dredging  the  reefs.  In  dredging 
operations  on  this  river  it  has  been  foand  by  experience  extending  over 
a  period  of  seven  years  that  the  dredged  material,  when  composed  of 
gravel  or  blasted  stone,  can  be  deposited  on  the  sides  of  the  dredged 
cats  without  again  collecting  in  the  channel.  In  dredging  the  fall 
width  of  the  100-foot  channel  the  dredged  material  is  moved  twice, 
except  from  the  cuts  along  the  edges.  This  double  handling  is  more 
economical,  however,  than  removal  by  barges,  when  all  the  expense  of 
the  first  cost  of  barges,  operation,  and  deterioration  is  considered. 

Dredged  cuts  were  made  through  gravel  bars  of  the  first-named  kind 
at  a  small  bar  below  Shorter  Island  (no  name),  Prices  Lower,  Palestine, 
and  Beech  Tree  Creek  Shoal.  At  Wilkinson  Bar  the  cut  was  through 
soft  shales. 

Below  Lock  No.  3. — Just  below  the  entrance  to  Lock  'No.  3  the  chan- 
nel was  dredged.  At  Fomby  Island  Eeef  blasting  through  the  rock 
reefs  was  finished,  and  dredging  was  in  progress  at  the  end  of  the  fiscal 
year.  At  Whiteside  Bar  the  work  of  building  works  of  contraction 
was  in  progress. 

In  the  spring  of  1897  a  break  300  feet  lohg  occurred  in  Dam  No.  4. 
The  break  was  temporarily  repaired  by  driving  sheet  piles  along  and 
against  the  upper  face  and  bracing  them  from  below.  The  braces  were 
sheathed,  to  prevent  drift  from  getting  under  and  carrying  them  away. 
This  temporary  work  has  been  made  more  permanent  by  removing  the 
sheathing  irom  the  braces  and  placing  heavy  stones  of  from  1  to  2  cubic 
yards  iu  volume  between  and  below  them.  Thus  the  sheet  piles  along 
the  face  are  backed  up  with  heavy  stones. 

The  wave  action  below  Dam  No.  4  had  caused  a  bad  washout  in  the 
bank  just  below  the  west  abutment  of  Dam  No.  4.  This  was  filled  with 
stone. 

Extensive  repairs  were  made  to  the  boilers,  hull,  and  upper  works  of 
the  towboat  Leota. 

Eepairs  were  made  to  the  machinery,  dipper,  boom,  and  A.frame  of 
the  dredge. 

During  the  high  water  of  March,  1899,  a  bad  break  occurred  in  the 
upper  end  of  the  cofferdam  at  Lock  No.  4,  which  acts,  while  the  lock  is 
under  construction,  as  part  of  the  main  dam.  The  break  has  been 
repaired  and  that  part  of  the  cofferdam  is  in  excellent  condition. 

Watchmen  have  been  constantly  in  charge  of  the  Government  prop- 
erty stored  at  Lock  No.  4.  The  buildings  and  property  there  have  been 
kept  in  good  repair. 

The  following  statement  shows  the  expenditures  for  the  fiscal  year 
ending  June  30, 1899: 

Between  Borne,  Ga.,  and  Cedar  Blaff,  Ala.:  Building  1,040  linear  feet  of 
wing  dam  at  Horseleg  Shoals  and  dredging  shoals  between  Horseleg  and 
Prices  Bar  (no  name),  Prices  Lower,  Palestine,  and  Wilkinson  bars,  and 

Beech 'rree  Creek  Shoals... $6,815.80 

Channel  work  between  Looks  Nos.  3  and  4 : 

Dredging  jnst  below  the  entrance  to  Lock  No.  3 59.46 

Blasting  and  dredging  at  Fomby  Island  Eeef 291.51 

Building  dams  at  Whiteside  Bar 846.94 

Repairs  to  Lock  No.  4 :  Main  dam,  cofferdam,  and  fiUing  below  west  abut- 
ment      2,651.78 
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liiflcellaneooB : 

Repairs  to  towboat $1,145.88 

Repairs  to  dredge 556.27 

Preservation  and  care  of  property,  Look  No.  4 1, 792. 35 

Recording  gauge,  Lock  No.  r. 60.00 

Engineering  and  superintendence 702. 16 

Expenses  not  chargeable  to  any  special  work 72.12 

Expenses  Montgomery  office 1,113.04 

Unexpended  material  on  hand  June  30, 1899 $14, 321. 77 

Addition  to  plant 169.28 

14,491.05 

30,097.35 

Disbursements  July  1, 1898,  to  June  30, 1899 14, 512. 00 

Less  obligations  due  June  30, 1898 2,03L66 

i 12,480.34 

Unexpended  material  on  hand  July  1, 1898 14,467.97 

ObUgations  due  June  30, 1899 3,169.04 

80,097.85 
RESULTS  OP  WORK  DONE  DURING  THE  YEAR. 

The  first  20  miles  below  Eome,  Ga.,  except  at  Horseleg  Shoals,  were 
made  navigable  for  boats  drawing  3  feet  the  year  ronnd.  At  Horseleg 
Shoals  navigation  has  been  greatly  benefited,  and  with  the  completion 
of  the  dams,  as  previously  described,  boats  of  3  feet  draft  can  pass  that 
obstraction  at  all  times. 

Except  the  unfinished  channel  work,  already  described,  all  other  work 
was  confined  to  maintaining  works  of  improvement  already  built  or  . 
under  construction. 

The  work  was  carried  on  by  hired  labor. 

RECOMMENDATIONS  AND  ESTIMATES. 

The  amounts  needed  to  construct  Lock  and  Dam  No.  6,  to  complete 
work  at  Lock  No.  4,  and  channel  work  between  Locks  Nos.  3  and  5  are 
as  follows: 

Look  No.  4: 

Extension  of  cofferdam $4,830.00 

Repairs  and  additions  to  plant 14,000.00 

Finishing  concrete  floor 20,000.00 

Masonry  of  lock  walls 58,647.40 

Gates,  valves,  maneuvering  machinery,  etc 12, 000. 00 

Excavation  and  paving  below  lock 15,000.00 

Longitudinal  dam  and  guide-crib  above  lock 12, 000. 00 

Removing  cofferdam,  filung  behind  land  wall,  tcariug  down  tempornry 

buildings^  and  grading  yards 15,000.00 

Contingencies,  10  per  cent 17,647.74 

Total  for  No.4 169,125.14 

The  dam  at  Lock  !N'o.  4  was  greatly  damaged  dnring  the  winter  of 
1896-97  by  logs  passing  over  it.  A  large  breach  was  made  near  the 
center.  To  repair  this  breach  and  raise  the  dam  3  feet,  as  approved, 
will  cost  $32,000, 

The  dredging  and  blasting  in  the  channel  between  Locks  Nos.  3  and 
4  will  cost: 

At  Box  Shoals $13,475.00 

At  McCoy  Island  Reef 1,000.00 

At  Alligator  Reef 6,222.00 

AtFomby  Reef 1.500.00 

At  Hunnloutt  Reef 2,000.00 
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At  Whiteside  Bar $2,500.00 

AtLonnergan  Reef 4,000.00 

Total  for  channel  work ; 30,697.00 

Deduct  $20,000  appropriated  by  the  river  and  harbor  act  of  March  3, 1^^, 

lees  $2y000  for  preseryation  and  care  of  property 18,000.00 

Total  for  channel  work 12,697.00 

Lock  No.  5 : 

Cofferdam $14,210.00 

10,450  cnbic  yards  concrete,  at  $7 73, 150.00 

107  onbic  yards  quoins,  at  $^ 2,675.00 

8.000  cubic  yards  earth  excavation,  at  78  cents 6, 240. 00 

7,000  cnbic  yards  rock,  at  $2.39 16,730.00 

Lookhonse 3,000.00 

Plant 25,000.00 

Dam 40,000.00 

Abntment 24,000.00 


Total 205,005.00 

Contingencies,  10  per  cent 20,500.50 

225,505.60 
Channel  work  between  Locks  Nos.  4  and  5 40,000.00 

SUMMARY. 

Finishing  Lock  No.  4 $169,125.14 

Finishing  Dam  No.  4 32,000.00 

Constructing  Lock  and  Dam  No.5 225,505.50 

Channel  work 52,697.00 

Total 479,327.64 

Wbich  amoant  can  be  economically  and  profitably  expended  daring 
the  year  ending  June  30, 1901. 

Money  statement. 

July  1, 1898,  balance  unexpended $14,516.15 

Amount  appropriated  by  river  and  harbor  act  approred  March  3, 1899. . .    20, 000. 00 

34.516.15 
June  30, 1899,  amount  expended  during  fiscal  year 14, 512. 00 

July  1, 1899,  balance  unexpended 20,004.15 

July  1, 1899,  outstanding  liabilities 3,159.04 

July  1, 1899,  balance  available 16,845.11 

^Amount  (estimated)  required  for  completion  of  existinjg^  project 800,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $478,000.00 

For  maintenance  of  improvement 2,000.00 

480,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  andof  sundry  civil  act  of  June  ^  1897. 


AppropHaHan§. 


August  14, 1876 $30,000 

June  18,1877 75,000 

March  3, 1879 45,000 

June  14,1880 75,000 

March  5,1881 60,000 

August  2, 1882 83,700 

July5,1884 50,000 

August  5, 1886 45,000 


August  11, 1888 $60,000 

September  19, 1890 150,000 

July  13,1892 130,000 

August  18, 1894 110,000 

June3,l896 50,000 

Maroh3, 1899 20,000 

Total 983,700 
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COMMERCIAL  STATISTICS. 


The  folio winff  commercial  statiatios  are  reported  by  the  White  Star  Line  8teain1>o«t 
Company  and  Lathrop  Hatton  Lumber  Company : 


Stem- wheel  ■team- 

Beglfltered 
tonnage. 

Draft. 

Bound 
tripa. 

Between— 

PMMn- 

boats. 

Light. 

Loaded. 

»M»- 

Willie  G.Wagnon.... 
BeMOA  ............... 

161.04 

82 
89.87 

IlUkM. 

10 

10 
U 

Inches, 
48 

48 
80 

18 

85 
25 

Borne,  Gadsden,  Greensport 

and  Locks  1,2,  a  and  4. 
do ......•••. 

810 

1,75© 
1.000 

ConneMiiffa 

Freight  carried. 


Artiolea. 

Qnantlty. 

Tteis. 

Cotton 

balea.. 

14,000 

16,000 

20.000 

100 

76 

18,500,000 

2,000,000 

80.000 

75.000 

60,000 

••ss 

Cotton  seed.... 

sacks*. 

Fertilisers 

do 

XOOO 

to 

Hides  and  skins 

LiTe  stock 

packages.. 

head.. 

Lntnber 

fMiL^M^. 

27,000 

20.000 

1,600 

Stares ^ - 

ProTisions ................. 

packages.. 

Grain 

,-_ r,..  Trr  -Hacks  T. 

4,000 

Misoellaneons  freight 

packages.. 

8,000 

Total 

06.  OM 

Estimated  valiie  of  aboTO  freight,  in  lonnd  numbers,  $2,OOO,O00l 


BBMABES. 

The  following  remarks  are  quoted  from  the  report  of  Mr.  D.  M. 
Andrews,  the  assistant  engineer  in  local  charge: 

The  name  Cooea  has  been  yarionsly  given  as  meaning  big  or  great  wate^  and  bean> 
tifnl.  The  Bnrean  of  Ethnology  of  the  Smithsonian  Institute  gives  it  as  bein^  prob- 
ably derived  from  the  Choctaw  word  ''Coosha/'  meaning  '*  reedy.''  The  following 
derivation  of  the  name  is  gathered  from  Pickett's  History  of  Alabama:  De  Soto,  in 
his  wanderings  in  Alabama,  found  a  powerful  tribe  of  Indians,  the  Coosao,  living 
along  the  river  banks,  who,  according  to  traditions  among  the  Musoogees,  were 
conquered  by  that  tribe  at  the  end  of  the  migration  from  Mexico  and  amalgamated 
with  it.  The  language  of  the  Coosas  perished]  and  their  name  alone  sorvivesy  in  that 
of  the  river. 

De  Soto  discovered  the  river  in  1540  and  marched  down  its  entire  length.  After 
his  discovery  the  region  through  which  it  passes  remaiued  undisturbed^  except  by 
the  tribal  wars  of  the  Indians,  for  nearly  a  century  and  a  half. 

In  1813-14  it  became  the  scene  of  General  Jackson's  campaign  against  the  Creek 
Indians,  which  practically  terminated  with  the  battle  of  the  Horseshoe,  upon  the 
TaUapoosa  River,  March  27,  1814.  The  above  historioal  facts  are  gathered  frt>m 
Pickett's  History  of  Alabama. 

It  is  deemed  proper  to  give  a  brief  outline  of  the  geology  and  more  prominent  min- 
eralogical  aspects  of  the  Coosa  Basin,  as  indicating  its  resources  and  agricultural, 
commercial,  and  manufacturing  possibilities. 

The  Coosa's  tributaries,  the  Etowah  and  Coosawatee,  have  their  sources  in  the 
mountains  of  northern  Georgia.  The  Etowah  to  CartersviUe,  Ga.,  and  the  Coosa- 
watee to  Carters,  Ga.,  flow  through  the  older  crystalline  rooks,  whose  exact  geolog- 
ical horizons  are  yet  undetermined.  In  this  part  of  the  basins  of  these  rivers  be 
many  of  the  gold  mines  and  marble  quarries  of  northern  Georgia,  and  the  manganeoe, 
ocher,  and  iron  deposits  of  CartersviUe,  Ga. 

The  Coosa  and  its  tributaries  below  the  points  named  lie  entirely  within  the  form- 
ations of  the  Paleozoic  era,  down  to  6  miles  south  of  the  crossing  of  the  Louisville 
and  Nashville  Railroad  from  Calera,  Ala.,  to  Gadsden,  Ala.,  and  in  its  oonrse  cuts 
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throa^h  all  the  formations  of  that  era.  Below  the  point  named  the  river  paases 
over  crystalline  rooks  belonging  to  pre-Cambrian  formations,  until  Wetumpka  is 
reaohedy  and  there  enters  the  Coastal  plain  and  the  Cretaoeoos  formation  through 
^which  it  flows  to  its  Junction  with  the  Tallapoosa  River. 

Liyin^  in  the  basin  of  the  Coosa  River  are  great  deposits  of  coal,  iron  ore  (both 
limonite  and  hematite),  bauxite,  limestone,  roofing  slates,  and  forests  of  long-leaf 
(Soathem)  pine  and  hard  woods  of  many  varieties. 

A^rioaltnrally  the  valleys  of  the  Coosa  and  its  tributaries  are  very  fertile,  and  are 
adapted  to  the  cultivation  of  cotton,  com,  wheat,  rye,  oats,  clover,  and,  indeed,  to 
the  oaltivation  of  all  the  crops  of  the  temperate  zone.  The  adjacent  hills  are 
admirably  adapted  to  the  cultivation  of  fruits  and  crapes. 

The  drainage  area  of  the  Coosa  Basin  to  Riverside,  Ala..  113  miles  above  Wetumpka, 
inolading  its  tributaries,  is  6,850  square  miles.  The  discharge  at  Riverside,  Ala., 
gAVLge  reading  2  feet,  is  4,400  second*  feet.  The  number  of  days  the  gauge  at  Ki ver- 
sicle  read  2  feet  and  above  during  the  fiscal  year  ending  June  30, 189^  was  329.  The 
fsAl  from  Greensport,  Ala.,  to  N^tumpka,  Ala.,  that  part  of  thn  river  in  which  the 
rapids  oocur,  a  distance  of  142  miles,  is  367  feet.  The  total  number  of  horsepowers 
that  can  be  developed  from  the  fall  and  discharge  given  is  38^,882. 

The  Ideological  information  given  in  this  report  was  obtained  from  reports  of  the 
(}eorg^a  and  Alabama  State  Geological  Surveys  and  from  Dr.  Eugene  A.  Smith,  State 
geologist  of  Alabama;  the  ^augings,  discharge  measurements,  and  much  of  the 
geological  information  from  Mr.  B.  M.  Hull,  hydrographer.  United  States  Geological 
Survey,  for  the  States  of  (Georgia,  Alabama,  etc. 

There  are  no  data  available  from  which  the  horsepowers  of  the  Coosa's  tributa- 
ries can  be  determined.  They  are  undoubtedly  great,  and  will  in  the  future  play 
an  important  part  in  the  industrial  development  of  the  country. 


2.     BBTWBBN    WETUMPKA    AND    BAST    TENNESSEE,    VIBGINIA    AJXD 
GEORGIA  RAILROAD  BRIDGE. 

OBIGINAL  CONDITION  BEFORE  IHPBOYEMENT. 

The  original  condition  of  the  part  of  the  Ooosa  Biver  between  the 
East  Tennessee,  Virginia  and  Georgia  Bailroad  Bridge  and  Wetnmpka, 
Ala.,  was  such  as  to  make  navigation  entirely  impossible.  The  chan- 
nel-way was  formed  of  a  series  of  short,  deep  pools^  seldom  more  than 
a  mile  in  length,  separated  irom  each  other  by  wide  shoals,  some  of 
which  are  as  much  as  12^  miles  in  length. 

There  was  no  navigation  on  the  river,  neither  had  there  ever  been 
any,  unless  floating  cotton  down  the  river  on  flatboats,  which  never 
returned,  can  be  called  navigation.  These  flatboats  used  to  go  down 
the  river  to  Mbbile  at  high  water.  Since  the  constraction  of  railways 
which  are  able  to  move  the  cotton  crop  to  different  seaports,  this  part 
of  the  river  has  never  been  used. 

PBOJEOT. 

During  the  summer  and  fall  of  1889  a  hurried  survey  was  made  of 
the  part  of  the  Goosa  Biver  lying  between  Lock  No.  4  and  Wetumpka, 
Ala.    As  a  result  of  this  survey  the  following  project  was  prepared: 

To  construct  27  locks  and  dams  of  varying  lifts;  to  have  a  uniform 
available  length  of  280  feet  and  width  of  52  feet,  between  Lock  4  and 
Wetumpka,  Ala.,  the  last  one  of  the  series.  No.  31,  being  at  the  last- 
named  place.  No  lift  of  lock  was  to  exceed  15  feet.  In  addition  to 
these  locks  and  dams  the  channel  was  to  be  cleared  of  various  rock 
reefs  and  points.  The  depth  of  water  proposed  was  4  feet,  so  far  as  the 
channel  work  was  concerned,  and  6  feet  for  the  locks.  The  total  esti- 
mated cost  of  the  work  was  |G,074,913. 

The  river  and  harbor  act  of  1890  reduced  the  length  of  the  proposed 
locks  to  210  feet  between  hollow  quoins  and  the  width  to  40  feet. 
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The  project  was  modified  on  this  basis,  and  the  total  cost  placed  at 
•6,038,219.  The  river  and  harbor  act  of  1892  restored  the  dimensions 
proposed  originally  for  the  locks. 

The  amount  expended  to  the  end  of  the  fiscal  year  ending  June  30, 
1898,  was  9374,934.72. 

OONDITION  OF  THE  IMPBOyBMENT  JUNE  30,  189& 

It  remains  the  same  as  at  the  end  of  the  previous  fiscal  year. 
A  detailed  survey  at  the  proposed  sites  of  Locks  Nos.  9  and  10  was 
made  at  a  cost  for  field  work  of  $7,285.09. 

OPBBATIONS  DUBINa  THE  FISCAL  YBAB  XNDINa  JUNE  30,  1899. 

No  work  was  done  further  than  the  preservation  and  care  of  the 
property  belonging  to  the  improvement  and  completing  the  maps  of 
the  survey  for  the  site  for  Locks  9  and  10. 

There  was  expended  during  the  year  ending  June  30, 1899,  $3,372.22. 

BSOOMMENDATIONS  AND  ESTIMATES. 

It  is  recommended  that  a  detailed  survey  be  made  to  determine  the 
site  for  Lock  No.  30,  the  next  of  the  series  above  Wetumpka,  Ala.,  and 
that  as  soon  as  this  point  is  settled  that  steps  be  taken  to  acquire  title 
to  the  land  that  may  be  needed.  When  the  title  to  the  land  has  been 
obtained,  it  is  then  recommended  that,  with  the  funds  in  hand,  work 
be  commenced  in  building  the  railroad  from  Lock  No.  31  to  Lock  No.  30, 
to  move  up  the  plant  and  material  on  hand  at  Lock  No.  31,  which  it  is 
proposed  to  utilize,  and  erect  the  buildings  that  will  be  required  for  the 
prosecution  of  the  work  in  the  construction  of  Lock  No.  30;  also,  to 
prepare  detailed  plans  for  the  construction  of  Locks  9  and  10,  as  recom- 
mended in  report  of  board  of  engineers  for  this  river.  (See  Eex>ort  of 
Chief  of  Engineers  for  1897,  p.  1654.) 

It  is  estimated  that  the  cost  of  Lock  No.  30  will  be  as  follows: 

Estimated  ooBt  of  detailed  Buryey $1,000.00 

10  acres  of  land,  at  $60  per  acre 500.00 

700  lineal  feet  ooflferdam,  at  $20.30 14,210.00 

9,504  cnbio  yards  concrete,  at  $7 i 66,528.00 

107  cabio  yards  qnoins,  at  $25 2,675.00 

8,060  cubic  yards  earth  excavation,  at  78  cents 6,287.00 

7,287  cubic  yards  rook  excavation,  at  $2.39 17,416.00 

Lock  house 3,000.00 

2  miles  railroad,  from  Wetumpka  to  look 10, 000. 00 

Fencing,  outbuildings,  moving   machinery,  etc.,  from  Wetumpka   to 

LockSO 5,000.00 

126,616.00 
Contingencies^  10  per  cent 12, 661.60 

Total 139,277.60 

Care,  preservation,  and  repairs 2,000.00 

Preparation  of  plans 1,300.00 

142,577.60 
Deduct  balance  on  hand ••.. ••••• ....    31, 450. 25 

Ul,127.85 
Or,  say,  $112,000. 
Amount  (estimated)  required  for  completion  of  project,  $4,683,074. 
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Money  Biatemeni. 

July  1, 1898, balance  nnexxtended $36,065.28 

JaneSM),  1899,  amoant  expended  during  fiscal  year. 8,372.22 


Jaly  1, 1899,  balance  unexpended 81,693.06 

July  1, 1899, outstanding  Uabilitiei 242.81 


July  1,1899, balance  available 81,450.25 


Amount  (estimated)  required  for  completion  of  existing  project 4, 683, 074. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30.1901 112^000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


September  19, 1890 $160,000 

July  13, 1892 100,000 

August  18, 1894 110,000 

June  8, 1896 60,000 

Total 410^  000 


The  above  estimates  for  work  on  the  Coosa  Biyer  are  based  largely 
on  the  recommeDdations  of  the  board  of  engineers  apon  the  improve- 
ment of  the  Coosa  Eiver  between  Wetumpka  and  the  East  Tennessee, 
Virginia  and  Georgia  Eaikoad  Bridge,  published  in  the  Keport  of  the 
Chief  of  Engineers  for  1897,  pages  1650  to  1654.  The  total  estimate, 
1691,327.60,  is  less  than  that  estimated  by  the  board,  owing  to  the  facts 
that  Lock  No.  4  is  partially  completed  and  that  the  dam  at  Lock  No.  30 
is  not  to  be  constructed  at  present.  I  agree  entirely  with  the  board 
that  the  economical  way  to  improve  the  river  is  to  work  at  both  ends 
and  in  the  middle~I  am  considering  the  river  now  as  a  whole — and  my 
estimates  provide  for  the  establishment  and  maintenance  of  three  lock- 
building  plants.  One  of  these  is  at  Lock  4  and  will  be  used  there;  one 
is  at  Lock  31  and  is  to  be  repaired  and  moved  to  Lock  30,  and  a  new 
plant  will  be  required  for  Lock  No.  5. 

The  object  in  selecting  these  locks  for  work  is  for  easy  communication 
from  sources  of  supply,  by  rail  from  Lock  31  to  Lock  30,  and,  as  soon  as 
the  dams  are  completed  at  Lock  5,  by  boat  from  Lock  4,  to  which  point 
navigation  now  extends.  I  consider  it  advisable  to  postpone  the  con- 
struction of  the  dam  at  Lock  30  to  avoid  backing  up  water  on  the  sites 
of  the  locks  above  until  the  improvement  at  this  end  extends  far  enough 
up  to  draw  commerce  for  the  Alabama  Biver. 

On  the  upper  river  commerce  has  followed  the  improvements  down- 
stream as  fast  as  they  were  made  and  will  doubtless  continue  to  do  so. 

In  addition  to  the  commerce  now  on  the  river,  stat-ed  above  to  be 
valued  at  |l|150|000y  I  have  collected  statistics  from  the  main  centers 
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of  production  in  the  Coosa  Valley.    They  are  as  follows,  values  and 
amounts  being  for  outgoing  shipments: 


Cotton 

Cottonseed — tone. 

Wheat bushela. 

Gate do 

Com do.... 

Mi8cellaneons  agrl- 
cultural  prodnota, 
dollars 

Lamber tons.. 

Cattle dollars.. 

Iron  ore tons.. 

Cotton  cloths .  dollars . 

Car  works do 

Iron  furnaces .  .tons . . 

Pipe  works do. . . . 

Otner  mannfiBMStnres, 
dollars 

Coal tons 

Yalnatlon  of  manu- 
facturing plant, 
dollars^ 

Coal  oonsmn  ed .  tons . 

Cokeoonsnmed  .do. .. 

Total  annnal  value 
of  trade. .  .dollars. . 


70,0001 
2,600, 
2,000. 

100,000,. 

jM)0,00O. 


3,500| 
2,000 


2.787.600  75,0002,038.000 
100,388'.... 
22,800|.... 


7, 500, 000 100, 000  4, 000, 000 


760,000 


16,000 


830 
100. 


25,000 


6.000. 


100,000 


700  1,100 
87       100 


40,000] 
16,000l 

375, 000 
1,800.000 

800,000 
95,000 
15,000 


1,665,000 


40,000 


100, 000  1, 600, 000  65, 300  75, 000 


173,930 

6,547 

19.800 

102.000 

810,000 


50,000 

106,500 

123.500 

698.000 

4,325,000 

2.800,000 

264.560 

73,000 

961,000 
40.000 


6,580,500 
100.388 
22,800 

14,190,800 


With  the  statistics  from  these  different  citiesand  townsi  have  received 
statements  that  their  trade  would  increase  100  to  200  per  cent  on  the 
opening  of  the  Coosa,  that  freight  rates  would  fall  50  per  cent,  and  so 
forth. 

While  some  of  these  estimates  may  be  oversanguine,  I  believe  that 
the  present  value  of  transportation  to  and  from  points  in  the  valley 
exceeds  $20,000,000  annually  (I  have  no  figures  of  incoming  shipments) ; 
that  at  least  25  per  cent  of  this  amount  would  be  transferred  to  the 
river  if  a  water  route  to  the  Gulf  was  secured,  and  that  a  vast  amount 
of  new  traflBc  would  open  up  in  iron  ore,  coal,  and  lumber  from  the  rich 
districts  lying  idle  in  the  valley.  In  view  of  the  foregoing  facts  and 
the  amount  of  money  which  has  already  been  spent  in  improving  the 
Coosa  River,  I  strongly  recommend  that  work  be  pushed  to  completion, 
and  that  appropriations  be  made  of  $600,000  to  $800,000  annually  for 
the  continuation  of  the  project,  which  could  thus  be  finished  in  six  or 
seven  years. 


R  14. 

OPERATINO  AND  CARE  OP  CANALS  AND  OTHER  WORKS  OP  NAVIGATION 
ON  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

Locks  Nos.  I,  2,  and  3  were  opened  to  navigation  June  30, 1890,  and 
have  been  operated  continuously  without  interruption  to  navigation, 
except  during  the  periods  stated  below. 

In  February,  1895,  the  canal  between  Locks  Nos.  2  and  3  was  frozen 
over  for  ten  days,  thus  closing  the  canal  to  navigation  during  that 
period.    During  the  fiscal  year  ending  June  30, 1899,  Lock  'So.  3  was 
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closed  to  navigation  firom  Jannary  to  June  while  a  concrete  floor  12 
incheB  thick  was  being  laid  over  the  entire  bottom  of  the  lock  to  stop 
leakage  from  under  the  walls.  The  culvert  valves  were  repaired  at  the 
same  time. 

In  February  while  the  lock  was  closed  to  navigation  the  temperature 
fell  to  — 8 JO,  the  lowest  recorded  temperature  for  the  locality. 

The  amount  expended  to  the  end  of  the  fiscal  year  ending  June  30, 
1898,  was  $42,978.98. 

During  the  fiscal  year  ending  June  30, 1899,  the  following  expendi- 
tures were  made: 

Lock9  Nos.  1,  f ,  and  5. 


Data. 


Voooher. 


To  whom  paid. 


For  what  paid. 


Amount 


1808. 

July 

Do.... 
Anffoiit . . . 

Do!!II 

Do.... 
September 

Do 

Do 

October... 
Kovember 

Do.... 

Do..-. 
December. 

1809. 
Jannary . . 
Do:... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 

Do 

Do.... 

Do.... 

Do.... 

Do.... 
February . 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 
'  Do.... 
March.... 

Do.... 

Do.... 

Do.... 

Do.... 
April 

Do.... 

Do.... 

Do.... 
May 

Do.... 

Do.... 

Do.... 

Do... 

Do.... 
June 

Do.... 

Do... 

Do... 

Do.... 

Do.... 

Do.... 


Sundry  persons 

— do 

D.M.  Andrews 

Sundry  persons 

do 

do 

do 

OrifEinBroo 

D.M.  Andrews 

Sundry  persons 

do 

Louisville  and  Nashville  B.  B. 
Co. 

Southern  Railway  Co 

Sundry  persons 


Payroll 

.....do 

Traveling  expenses. 

Payroll 

do , 

.....do 

do 

Wood 

Traveling  expenses. 

Payroll 

.....do 

Transportation 


.....do.. 
Payroll. 


do 

Bd.  C.  Fowler  Co 

Terry  &Davant 

Sundry  persons 

do 

do 

do 

May  &  Thomas  Hardware  Co. 
Moore  &  Handley  Hardware 
Co. 

Cater  Grocery  Co 

Southern  Express  Co 

The  Chas.  Taylor's  Sons  Co . . . 

Chas-X.  Campbell 

J.  Bundy 

Sundry  persons 

do 

Cater  Grocery  Co 

The  Milner  Sl  Eettig  Co 

Montague  ScCo 

RaglandCoalCo.. 

Southern  Express  Co 

Chas.  L.  Campbell 

Sundry  persons 

do 

Cater  Grocery  Co 

Sundry  persons 

R.H.6orgas 

Sundry  persons 

do 

Southern  Express  Co 

Chss.  L.  Campbell 

Cator  Grocery  Co 

Southern  Express  Co 

Sundry  persons 

do  — 

do 

Cater  Grocery  Co 

Sundry  persons 

do 

Bagland  Coal  Co 

Sundry  persons 

Henry  Hawltlns 

B.M.  Whiteside 

Williamson  Iron  Co 


do 

Stationerv , 

Rubber  stamps 

Emergency  purchases — 

...  .do , 

PayroU 

.....do 

Waste  and  sheet  iron  — 
Miscellaneous  supplies  . . 

Provisions 

Transportation  of  funds. 

Fire-clay  tiles 

Services 

do 

Payroll 

.....do 

Provisions 

Flap  valves 

Terra-ootta  pipe 

Coal :.... 

Transportation  of  fauds . 
Services . 


Emergency  purchases 

Payroll 

Provisions 

Emergency  purchases 

Services 

Payroll 

...do 

Transportation  of  fanda. . . 

Services  

Provisions... 

Transportation  of  funds. .. 

Payroll 

do 

do 

Provisions 

Pay  roll 

....do 

Coal 

Emergency  purchases 

Stone  and  nand 

Fresh  beef  and  vegetables  . 
Valve  stem 


9818.00 

150.00 

5.80 

150.00 

19.00 

23.60 

160.00 

20.87 

5.90 

150.00 

160.00 

6.78 

2.72 
160.00 


l,m.59 
4.00 
2.05 
127.80 
19.90 
5.00 
20.75 
14.25 
50.82 

20.22 

1.92 

11.98 

126.00 

60.00 

1,227.76 

24.50 

70.71 

70.00 

21.65 

42.17 

1.48 

125.00 

17.72 

406.06 

87.01 

18.45 

125.00 

228.10 

0.87 

1.11 

126.00 

46.17 

.46 

30.00 

323.35 

5.99 

52.00 

1,002.72 

8.60 

142.40 

47.77 

20.08 

16.41 

8.00 

7. 141. 00 
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Money  statement. 

July  1, 1898,  balance  unexftended $673.02 

Amouut^appTopriated  by  riyer  and  harbor  act  approved  March  3, 1899. . .      6, 819. 21 

7,492.23 
June  30, 1899,  amoont  expended  during  fiscal  year 7, 141. 60 

July  1, 1899,  balance  unexpended 850. 63 

Joly  1, 1899,  outstanding  liabiUtiee 829.31 

Jnly  1, 1899,  balance  available •  81.32 
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IMPROVEMENT  OF  RIVEE8  AND  HARBORS  IN  WESTERN  ALABAMA  AND 
EASTERN  MISSISSIPPI,  AND  OF  BOGUE  CHITTO,  LOUISIANA. 


BBPOBT  OF  MAJOR  WM.  T.  B088ELL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1899,  WITH  OTHER 
DOCUMENTS  BELATING  TO  THE  WORKS. 


IMPR0VBMBKT8. 


1.  Mobile  Harbor,  Alabama. 

2.  Black  Warrior  River,  Alabama,  from 

Toscaloosa  to  Daniels  Creek. 
8.  Operating  and  care  of  looks  and  dams 
on  Black  Warrior  River,  Alabama. 

4.  Warrior  and  Tombigbee  rivers,  Ala- 

bama and  Mississippi. 

5.  Noxubee  River,  Mississippi. 

6.  Paecagonla  River,  Mississippi. 

7.  Pascagoula  River  and  Horn  Island 

Haroor.  Mississippi. 

8.  Chiokasaoay  River,  Mississippi. 

9.  Leaf  River,  Mississippi. 

10.  Channel  from  Gulfport  to  Ship  Island 
Harbor,  Mississippi. 


11. 
12. 
18. 

14. 

16. 

16. 
17. 


18. 


Ship  Island  Pass,  Mississipj^i. 

Month  of  Pearl  River,  Mississippi. 

Pearl  River  below  Jackson,  Missis- 
sippi. 

Pearl  River  between  Carthage  and 
Jackson,  Mississippi. 

Pearl  River  between  Edinbnrg  and 
Carthage,  Mississippi. 

Bogne  Chitto,  Louisiana. 

Survey  for  canal  between  Warrior 
River  and  Five-Mile  Creek,  Ala- 
bama. 

Removing  sunken  vessels  or  craft  ob- 
structing or  endangering  naviga- 
tion. 


8URVBY8. 


19.  Horn  Island  Pass  and  Harbor,  Missis- 
sippi. 


20.  Channel  through  Ship  Island  Pass, 
and  from  Ship  Island  to  Gulfport 
and  to  Biloxi^  Mississippi. 


United  States  Enginebb  Oppiob, 

MohiUy  Ala.j  July  20^  1899. 
General:  I  have  the  honor  to  forward  herewith  annaal  report 
•    •    •    for  the  fiscal  year  ending  June  30,  1899,  for  the  works  of 
rivers  and  harbors  under  my  charge. 

•  •••••• 

Very  respectfnlly,  your  obedient  servant, 

Wm.  T,  Bossell, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  T^ilson, 

Chief  of  Engineers^  XT.  8.  A. 

1695 
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S  z. 

XMPROVEMENT  OF  HARBOR  AT  MOBILE,  ALABAMA. 
ORIGINAL  OONDITi6n  OP  WORK. 

For  original  condition  of  this  work,  see  pages  1425  and  1426,  Annual 
Report  of  1896. 

For  maps  of  Mobile  Bay  firom  1764  to  1820,  see  page  1432,  Annual 
Beportofl896. 

PLAN  OP  IMPROYBMBNT. 

The  present  plan  is  to  continue  the  improvement  with  a  view  of  ulti- 
mately securing  a  channel  23  feet  deep  and  100  feet  wide  at  the  bottom, 
with  appropriate  slope. 

WORK  PRIOR  TO  JUNE  30,  1898. 

For  work  prior  to  June  30,  1898,  see  pages  1426, 1427,  and  1428, 
Annual  Report  for  1898. 

WORlC  OF  THE  PAST  YEAR. 

On  July  1, 1898,  an  appropriation  of  $30,000  was  made  for  the  main- 
tenance of  the  channel  in  Mobile  Harbor  by  dredging.  Invitations  of 
proposals  for  hire  of  dredgiug  plant  were  advertised  on  July  25,  1898, 
and  bids  opened  August  24,  18j8,  and  rejected,  price  being  considered 
too  high.  Invitations  were  renewed  on  September  14, 1898,  and  bids 
opened  October  13,  1898,  and  also  rejected,  price  being  considered 
excessive. 

A  contract  for  the  hire  of  a  dredging  plant  was  finally  entered  into 
on  December  12,  1898,  with  the  National  Dredging  Company,  of  Wil- 
mington, Del.,  on  the  same  terms  and  conditions  governing  their  con- 
tracts dated  December  28, 1896,  and  February  26,  1898,  the  contractor 
guaranteeing  a  daily  removal  of  2,875  cubic  yards  at  the  rate  of  $230 
per  day  of  eight  hours,  furnishing  a  dredging  plant  consisting  of  the 
dredge  Okas.  Fobesy  steam  tug  Mary  B.  CurtiSy  three  scows,  and  the  ooal 
sloop  Captain  Ben. 

From  December  22, 1898,  to  May  9,  1899,  the  contractor  removed 
315,000  cubic  yards  of  material  in  one  hundred  and  eight  days  seven 
hours  and  fourteen  minutes,  being  a  daily  average  of  2,892.45  cubic 
yards.  In  addition  to  the  above,  seven  days  and  forty-six  minutes  were 
lost  owing  to  stormy  weather  and  are  subject  to  supplemental  contract. 
The  dredge  progressed  as  follows:  On  a  double  cut  of  80  feet  width, 
712  feet,  or  from  600  feet  south  of  Station  50  to  1,312  feet  south  of  said 
station;  on  a  single  cut  of  40  feet  width,  25,168  feet,  or  from  1,312  feet 
south  of  Station  50  to  80  feet  south  of  Station  60;  giving,  for  a  dis- 
tance of  25,880  feet,  a  depth  of  20  feet  at  mean  low  water,  where  the 
channel  had  shoaled  considerably. 

A  plan  and  project  for  dredging  a  channel  from  Chickasabogue  Greek 
to  the  23-foot  curve  in  Lower  Mobile  Bay,  giving  a  bottom  width  of  100 
feet,  with  appropriate  side  slope,  was  forwarded  to  Congress  and  pub- 
lished as  House  Doc.  No.  199,  Fifty-fourth  Congress,  first  session. 

By  the  river  and  harbor  act  approved  March  3, 1899,  the  sum  of 
$100,000  was  appropriated  and  authority  granted  to  enter  into  contract 
in  the  sum  of  $500,000  in  addition  thereto.  The  words  of  the  law  are 
as  follows: 

ImproYing  Harbor  at  Mobile,  Alabama:  Continalng  improvemeiit,  one  hundred 
thojiBBSkddoi\An:  Provided f  That  a  contract  or  contracts  may  be  entered  into  by  the 
Secretary  of  War  for  saoh  materials  and  work  as  may  be  necessary  with  the  view  of 
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vtltimately  securing  a  chanDel  twenty-three  feet  deep  and  one  hundred  feet  wide  at 
^Jie  bottom,  with  appropriate  slope,  to  be  paid  for  as  appropriations  may  from  time 
-f^o  time  be  made  by  law,  not  to  exceed  in  tue  aggregate  five  hundred  thousand  dol- 
lars, exclnsiye  of  the  amount  herein  and  heretofore  appropriated. 

Here  the  iniprovement  of  Mobile  Harbor  enters  on  its  fifth  stage. 

In  conformity  with  the  above  conditional  appropriation,  proposals  for 
dredging  were  advertised  on  April  12, 1899,  and  bids  opened  on  May 
1.2, 1899.  The  contract  was  awarded  to  the  National  Dredging  Com- 
pany, of  Wilmington,  Del.,  at  7  cents  per  cubic  yard,  on  May  18, 1899, 
and  the  work  entered  upon  June  26, 1899,  commencing  at  a  x>oint  471 
feet  south  of  Station  40,  on  a  double  cut  of  80  feet  width,  with  a  clam- 
shell dredge,  a  steam  tug,  two  scows,  and  a  coal  sloop.  The  easterly 
cat  of  40  feet  width,  400  feet  westerly  to  a  line  passing  through  Sta- 
tions J  and  L,  was  advanced  southerly  1,520  feet  south  of  the  initial 
point;  and  the  westerly  cut  of  40  feet  width,  440  feet  westerly  from 
Stations  J  and  L,  was  advanced  southerly  1,208  feet,  the  plant  remov- 
ing 46,710  cubic  yards  of  material,  soft  grayish  clay  and  little  ooze,  in 
five  working  days,  leaving  a  depth  of  between  24.5  and  25.5  feet  at 
mean  low  water  within  the  excavated  area. 

During  the  past  year  the  U.  S.  steamer  Maud  has  removed  all  dead- 
heads found  in  the  channel. 

Two  maps  are  inclosed  herewith,  showing  present  condition  of  dredged 
channel. 

The  total  amount  expended  on  this  improvement  to  June  30, 1899,  is 
92,271,108.41,  of  which  $2,308.41  was  expended  on  the  project  adopted 
in  1899. 

Tabular  statement  ihatving  the  channel  a$  dredged  and  its  condition  on  Jwne  SO,  1899. 


Feet. 

F§$t. 

Station  O..... 

Station  0  tol 

Station  1  to  2 

&*At{nTi  9.  in  S 

Station  3  to  4 

120 

23-24 

StatJon4to  A 

120 

23-24 

SUtion  A  to5 

120 

23-24 

Station  5  to  6 

120 

23-24 

Station  6  to  7 

leo 

23-24 

Station  7  to  B 

80 

23-24 

Station  Bto8 

80 

23-24 

Station  8toC 

80 

23-24 

Station  C  to  9 

80 

23-24 

Station  9  to  10 

240 

23-24 

Station  lOtoD 

240 

23-24 

Station  D  to  K 

475 

23-24 

Station  Eton 

475 

23-24 

Station  U  to  F 

475 

23-24 

Station  F  to  12 

280 

23-24 

Station  12  to  G 

280 

23-24 

Station  Gto  13 

280 

23-24 

Station  18  to  14 

280 

23-24 

Station  14  to  16 

280 

23-24 

Station  15  to  10 

280 

23-24 

Station  16  toH 

280 

23-24 

loitial  point  at 
montli  of  Chick- 
asabogne  Creek. 

JSkmthqfinitidl 
point. 

0.60  mile , 

1.00  mile 

1.50  miles 

2.00miieH 

2. 08  miles 

2. 60  miles 

3.00miles 

3. 60  miles 

3. 54  miles 

4. 00  miles 

4. 21  miles 

4. 50  miles 

5.00miles 

5.04mile8 

6. 86  miles 

5. 60  miles 

6. 54  miles 

6. 00  miles 

6. 38  miles 

6. 50  miles 

7.00  miles 

7.50  mUes 

8. 00  miles 

8. 07  miles 


FeeL 


2,640 
2,640 
2,640 
2,640 

200 
2,440 
2,640 
2,640 

240 
2,400 
1,210 
1,430 
2,640 

245 
1.650 

745 

233 
2,407 
2,034 

606 
2,640 
2,640 
2,640 

404 


Fett. 

1,660 


660 

760 

800 
1,060 
1,070 

960 
1,085 

910 

890 

720 

700 

670+ 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700+ 

700+ 

700+ 


Feet. 

Fest. 

Feet, 

FeeL 

16.0 

16.0 

16.7 

16.8 

28.0 

24.5 

27.1 

20.8 

21.3 

24.3 

26.7 

24.5 

21.3 

27.8 

26.2 

27.1 

18.9 

26.1 

26.0 

20.1 

18.9 

24.8 

24.2 

24.8 

21.3 

24.4 

25.7 

25.6 

16.7 

24.2 

28.4 

22.9 

16.6 

23.4 

23.1 

23.1 

17.1 

23.4     23.8 

28.2 

16.4 

22.8 

22.7 

21.8 

19.7 

28.6 

23.7 

28.6 

21.3 

27.7 

25.8 

25.1 

19.7 

27.8 

25.3 

25.2 

17.6 

26. 5  :  25. 9 

25.7 

19.6 

27.0 

25.8 

24.1 

19.9 

26.1 

25.7 

25.4 

19.9 

26.9 

25.6 

24.8 

21.3 

24.8 

24.6 

23.8 

18.3 

27.9 

26.4 

20.4 

18.8 

27.2 

25.8 

26.2 

24.5 

24.1 

23.4 

22.6 

24.5 

24.1 

22.4 

21.8 

26.3 

25.1 

22.7 

2L0 

26.8 

24.6 

28.1 

SLl 

16.8 


27.6 
24.0 
25.6 
25.2 
28.8 
20.8 
22.6 
28.2 
28.1 
21.4 
28.2 
20.6 
24.1 
28.1 
23.9 
26.1 
24.8 
24.6 
25.2 
24.9 
28.1 
22.1 
20.8 
20.8 
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Tdbular  iiaiement  showing  the  channel  a$  dredged  and  its  oondUion  an  June  SO, 
1899— Continued. 


LooiUty. 


Station 
SUtion 
Station 
SUtion 
Station 
Station 
Station 
Station 
Station 
SUtion 
SUtion 
SUtion 
Station 
SUtion 
Station 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
Station 
SUtion 
SUtion 
Station 
SUtion 
SUtion 
Station 
SUtion 
Sution 
SUtion 
SUUon 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
Sution 
SUtion 
SUtion 
SUtion 
SUtion 
SUtion 
Station 
Station 
SUtion 


Htol. 
I  to  17. 

17  to  18 

18  to  19 
I9toa0 
20U>21 

21  to22 

22  to23 
28to24 
24to28 
25  to  26 
a6to27 
27  to  28 
28to29 
29  to  80 
80  to  31 
31  to  32 
82  t«  33 
38to34 
34  to  35 
85  to  36 

36  to  37 

37  to  38 
88to39 

39  to  40 

40  to  J. 
J  to  41. 
41toE:. 
KtoL. 
Lto42. 

42  to  43 

43  to  44 

44  to  45 

45  to  46 

46  to  47 

47  to  48 

48  to  49 

49  to  SO 

50  to  51 

51  to  52 

52  to  53 

53  to 54 

54  to  55 
55to56 

56  to  57 

57  to  58 

58  to  59 

59  to  60 

60  to  61 

61  toM 
Mto62 

62  to  63 
68to64 
64to65 
65to66 
66toK 


Dredged. 


340 
840 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
500 
50U 
500 
280 
280 
280 
280 
280 
280 
280 
280 


280 
280 
280 
280 
280 
280 


280 
280 
200 
200 
200 
200 
200 
900 


5 


28-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
28-24 
23-24 
23-24 
23-24 
23-24 
23-24 


Sxaminations. 


Oross  aeotion  i 


South  qf  inUial 
po(n<— Cont'd. 


8.49milea.. 

8. 50milea.. 

9.00mile8.. 

9.50milea.. 

lO.OOmilea. 

10.50milea. 

ILOOmilea. 

11.50milea. 

12. 00  miles. 

12. 60  miles. 

13. 00  miles. 

13. 50  miles. 
'  14. 00  miles. 

14. 50  miles. 

15. 00  miles. 
i  15. 60  miles. 

16. 00  miles.. 

16. 50  miles. 

17. 00  miles. 

17. 50  miles. 

18. 00  miles. 

18.50  miles. 

19. 00  miles. 

19. 50  miles. 

20. 00  miles. 

20. 47  miles. 

20. 50  miles. 

20.63milss. 

20. 80  miles. 

21.00roilss. 


23-24 
23-24 
28-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
2a-24 
23-24 
23-24 
23-24 
23-24 
2:i-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
28-24 
23-24 
23-24 
23-24 


21.50milss. 
22. 00  miles. 
22. 50  miles. 
23. 00  miles. 
23. 50  miles. 
24. 00  miles.. 
24. 50  miles. 
25. 00  miles. 
25. 50  miles.. 
26. 00  miles. 
26. 50  miles. 
27. 00  miles. 
27. 50  miles. 
28. 00  miles. 
28. 50  miles. 
20. 00  miles. 
29. 50  miles. 
30. 00  miles. 
30. 50  miles. 
30. 81  miles. 
81. 00  miles. 
81. 50  miles. 
32. 00  miles. 
82. 50  miles. 
33. 00  miles. 
88. 08  miles.. 


n 


P5 


FMt, 
2,228 
8 
2,610 
2,640 
2.640 
2,640 
2.640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2.640 
2,040 
2,tt40 
2.  040 
2,640 
2,640 
2.640 
2,  6  to 
2,640 
2,64U 
2,640 
2,640 
2,471 
169 
671 
918 
1,051 
2,640 
2,640 
2,640 
2.640 
2,640 
2,640 
2.640 
2,640 
2.640 
2.640 
2,640 
2,640 
2,640 
2,640 
2.640 
2,640 
2,640 
2,640 
2,640 
1,659 
081 
2,640 
2,640 
2.640 
2,640 
459 


I 


Feet, 

700+ 

700+ 

700+ 

700+ 

700  + 

700+ 

700  + 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700  + 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700  + 

700+ 

700+ 

700+ 

700  + 

700+ 

7004 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700  + 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

700+ 

360 

370 

890 


Maximum  dapth  fn  < 
aectioD. 


June, 
1891. 


Fe€t, 
24.8 
24.8 
21.8 
25.0 
26.3 
16.9 
16.7 
16.1 
16.5 
16.4 
16.4 
16.2 
17.9 
16.1 
16.2 
16.3 
16.5 
16.1 
16.1 
15.5 
15.7 
15.4 
15.5 
15.3 
15.4 
15.0 
15.0 
15.0 
14.6 
14.6 
14.7 
14.3 
18.4 
22.0 
22.8 
21.5 
21.6 
21.6 
19.0 
18,0 
13.0 
18.2 
13.7 
13.7 
14.4 
14.4 
14.4 
15.3 
16.1 
16.1 
16.2 
23.2 
22.3 
21.0 
22.9 
23.1 


June, '  June, '  June,  I  Jn 
1896.    1897.    1898.      " 


Feet. 

25.0 
25.0 
25.2 
27.9 
25.2 
27.6 
24.6 
23.0 
23.0 
24.0 
23.9 
24.3 
25.8 
25.3 
24.5 
22.8 
22.9 
2:{.2 
23.0 
28.0 
23.4 
24.8 
23.5 
24.5 
24.5 
24.0 
23.2 
23.0 
32.4 
25.6 
26.0 
26.0 
25.6 
37.4 
24.6 
27.6 
25.8 
23.9 
24.8 
26.0 
26.4 
23.6 
26.7 
25.3 
23.6 
21.9 
21.3 
21.6 
21.3 
21.4 
22.9 
23.9 
27.9 
2^.4 
26.8 
25.9 


Fest, 

22.5 
22.6 
21.8 
23.6 
22.6 
22.6 
21.0 
21.1 
20.8 
21.4 
,  20.8 
'  21.6 
21.6 
■  20.6 
I  21  6 
,  27.5 
28.8 
'  20.9 
,  27.7 
27.0 
27.6 
,  19.5 
20.1 
20.0 
20.4 
21.0 
22.0 
22.8 
22.2 
25.0 
23.0 
21.0 
20.8 
20.7 
20.0 
19.5 
19.5 
19.5 
19.4 
20.0 
19.7 
19.7 
19.8 
20.3 
20.3 
20.7 
22.4 
2.1.0 
23.1 
23.1 
23.2 
26.2 
24.0 
28.6 
26.8 
25.8 


21.0 
21.2 
21.9 
21.2 
21.4 
22.0 
21.2 
21.1 
20.0 
21.5 
21.1 
20.8 
20.2 
2>i.  0 
20.7 
21.8 
22.8 
24.2 
21.  0 
25.2 
23.1 
24.0 
23.2 
24.2 
20.5 
20.8 
20.0 
19.4 
li>.7 
2O.0 
21.9 

21.4  ■ 

20.5  , 
19.7  I 
25.8 
23.8 
23.7 
25.2 
18.9 
19.1 
18.6 
19.0 
18.3 
18.0 
19.5 
19.4 
19.8 
21.2 
20.4 
20.7 
20.6 
21.0 
24.1 
28  8 
25.2 
25.8 


10.9 

ao.t 

20.7 
20.6 

20.8 
20.T 
20.4 

2LS 

2a7 
2a8 
2a7 

20.6 

2a7 

19.8 
19.6 
19Lt 
20.4 
20.5 
21.6 
»».7 
26.7 
20.6 
2u.S 
20.5 
20.1 
1&9 
18.6 
18.6 
18.6 
18.6 
19.8 
19l6 
19.6 
19lO 

lai 

2L4 

20.6 
20.1 
20.1 
10  9 
19.8 
20.8 
20.5 

:i.5 

90.1 
21.0 
21.7 
23.6 
19.9 
20.1 
20.1 
20.8 
22.T 
26.1 
2&S 
24.6 


Less  than  23  feet  at  mean  low  water 25* 

Less  than  22  feet  at  mean  low  wnter IIIII  23^ 

Less  than  21  feet  at  mean  low  water 1W.\  20 

Less  than  20 feet  at  mean  low  water [^  **^2    7 
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APPENDIX  S — REPORT  OF  MAJOR  ROSSELL.  1699 

Money  statetnent. 

July  1, 1898,  balance  nnexpended $939.30 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 80, 000. 00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899.  100, 000. 00 


130,939.30 
Jnne  30, 1899,  amount  expended  during  fiscal  year  ...*. 33,247.71 


Jnly  1, 1899,  balance  nnexpended 97.691.59 

July  1, 1899,  outstanding  liabiUties $3,523.^4 

July  1, 1899,  amount  cortited  by  uncompleted  contracts 86, 730. 30 

90,253.94 


July  1, 1899,  balance  available 7, 437. 66 

Amount  (estimated)  required  for  completion  of  existing  project 1,540,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1901: 

For  works  of  improvement $500,000.00 

For  maintenance  of  improvement 60,000.00 

560,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Work  was  first  done  on  the  channel  leading  to  the  wharves  at  Mobile 
by  the  General  Government  in  1827. 
The  following  appropriations  were  made  by  Congress: 

May  20, 1826 $10,000.00 

March  2, 1829 20,000.00 

June  24, 1834 10,000.00 

March  3, 1836 17,997.60 

March  3, 1837 50,000.00 

July  7, 1838 50,000.00 

Angust3,1862 50,000.00 


207,997.60 
March  3, 1867  (reUef  claim) 20,833.08 


Totia 228,880.68 

The  second  stage  of  improvement  was  entered  upon  in  1870.    This 
project  was  finished  in  1876,  under  the  following  appropriations: 

By  act  of  Congress — 

July  11. 1870 $50,000 

March  a,  1871 50,000 

June  10, 1872 75,000 

March  3, 1873 100,000 

June  23, 1874 100^000 

March  3, 1875 26,000 


Total 401,000 

In  the  third  stage  of  improvement  work  was  done  under  appropria- 
tions as  follows: 

June  18. 1878  (survey) $10,000 

March  8, 1879 100.000 

June  14, 1880 125,000 

March  3. 1881 100,000 

August  2, 1882 125,000 

Jmy5,1884 200,000 

Augn8t6,1886 90,000 


Total 750, 00# 
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The  fourth  stage  of  this  work  was  begnn  in  1888  and  has  been  com- 
pleted. 
Appropriations  have  been  made  as  follows: 

By  act  of  Congreefl — 

Angu8tll,1888 $250,000 

September  19, 1890 360,000 

July  13,1892 .* 212,500 

Sundry  civil  act,  March  3, 1893 500,000 

Sundry  civil  act,  August  18, 1894 390,000 

Sundry  civil  act,  March  2, 1895 291,300 

March  16, 1896 160,000 

June  3, 1896 60,000 

June  4, 1897 26^000 

Total 2,268,800 

The  fitlbh  stage  of  this  work  was  began  in  Jane,  1899,  and  is  now  in 
progress. 
The  following  appropriation  has  been  made: 

By  act  of  Congress,  March  3, 1899 $100, 000 

And  providing  that  a  contract  or  contracts  might  be  entered  into  by 
the  Secretary  of  War  for  the  expenditare  of  $500,000  additionaL 


AhiUraot  ofpropoiaU  far  hire  of  dredging  plant  for  Mobile  River  and  Bay,  Alahammg  opeiM 

Augaei  £4, 1898, 


Name  and  addreu  of  bidder. 

mreof 

dredging 

plant  per 

day. 

To  lemove  each  day  of  8 
hour*. 

No. 

Above  Station 
24. 

Beloir 

Statkm 

24. 

a  1 

NationAl  Drediriiiff  Co.  WUmlnfrton.  Del 

t300.00 
/   «116.00  \ 
\   «120.00/ 

Cubic  yardM, 
800  to  1.200 

600 

Oudtoydt. 
2,87S 

500 

h  li 

StAWftrt  OontrAfltinir  fJo..  OolnmbiA.  B.  0. r.T*-.--*-fT 

a  Above  Station  24,  84|  centa  per  onbic  yard;  below  Station  24,  0^  oente  per  oabio  yard;  aT«rage 
price  about  14}  cents  per  cubic  yard. 

h  Above  Station  24,  23  oentfi  per  cabic  yard;  below  Station  24,  23  oente  per  cubic  yard. 
c  According  to  aixe  of  tug  need. 

Abitraot  of  proposal  for  hire  of  dredging  pluntfor  Mobile  Biver  and  Bay,  Alabama,  opened 

October  IS,  1898. 


Kame  and  address  of  bidd«r. 

Hire  of 

dredging 

plant  per 

day. 

To  remove  each  day  of  8 
hoars. 

-So. 

Aboye  Station 
84. 

Below 

Station 

24. 

1 

Nationel  Pr^^nfl"  Co,.  Wil»nipflrton.  Pel-.... 

$260 

Oubieyardi, 
800  to  1,200 

CMrieydi. 
2,815 

On  recommendation  of  the  Chief  of  Engineers,  United  States  Army,  dated  Novem- 
ber 5,  1898,  authority  was  granted  by  the  Secretary  of  War  on  November  29, 1898,  to 
enter  into  a  contract  with  the  National  Dredging  Company,  of  Wilmington,  Del., 
fur  the  hiring  of  a  dredging  plant  at  $230  per  day  of  eight  hours.  The  terms  and 
conditions  of  this  conti^t,  which  was  dated  December  12,  1898,  were  the  same  ua 
in  previous  contracts,  dated  December  28,  1896,  and  February  26,  1898. 
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Abstract  of  propo>*al8  far  dredging  in  Mofnle  Harbor,  Alabama,  opened  May  IS,  1899. 


No. 

Name  and  addrMs  of  bidder. 

It 

ii 

V 

n. 

II 

Time  of  commeno- 
ing  work. 

Time  of  oompletion 
of  work. 

1 

National  Bredeing  Co..  Wil- 
mlDgtoD,  DeL 

Bittenhonse  Moore  Dredginjr 
Co.,  Mobile,  Ala. 

3 
2 

0 

(b) 

4 

al 
7.8 

In  accordance 
with  Bpeoifica- 
tiona. 

do 

In    aocordanoe 
with    apedfloa- 
tions. 
Do. 

a  Hecommended  for  approval. 

b  As  many  as  may  be  neoeaaary. 

a  And  aa  many  more  aa  may  be  oeoeasaiy. 


CONTRACTS  IN  FORCE. 


With  the  National  Dredging  Company,  dated  May  18, 1899,  approved  by  the  Chief 
of  Engineers  Jane  5,  1899,  for  Dredging  in  Mobile  Bay,  Alabama,  at  the  rate  of  7 
cents  per  cubic  yard.  Work  commenced  June  26,  1899;  continuing  contract;  work 
for  which  funds  are  now  available  to  be  completed  by  June  30, 1900. 


COMMERCIAL  STATISTICS. 
(Comiiiled  f^om  the  records  of  the  Mobile  Cotton  Bxohange.] 


Articles. 


1809. 


1898. 


1897. 


1890. 


Lomber. 
Timber  . 
Shingles 
Staves.. 
Cotton.. 


Tom. 
123,098 
164,232 
87 
3,530 
86,847 


Tons, 
78,079 
97,765 
107 
2,323 
86,560 


Ton9, 
106,095 
191,772 
299 
167 
76,847 


Tons, 
88,045 
129, 021 
185 


52.090 


Statistics  furnished  by  the  United  States  custom-housef  Mobile,  Ala. 


Entered. 

Cleared. 

Description. 

Num- 
ber. 

Tons. 

Num. 
ber. 

Tona. 

Foreign  vessels » 

478 
57 

868,846 
20,294 

491 
64 

885.294 

Domestic  vessels 

18,231 

Total 

535 

884,140 

655 

403,626 

Value  of  exports. 

Domestic $8,894,368 

Foreign 7,695 

ToUl 8,902,063 

Receipts  from  all  sources. 

Dnties  on  imiK>rts $11,955.11 

Tonnage  tax 14,622.24 

Fines,  penalties,  and  forfeitures 1,085.00 

Miscellaneous  customs  receipts 1,057.50 

Storage  and  overtime 305.85 

Official  fees 2,109.97 

Total 31,135.67 
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Comparative  statement  of  the  number  and  draft  of  veeeeU  paeeing  up  and  down  ike  drodgod 
channel,  oompiledfrom  the  booke  of  the  MoUle  harbor  maeter. 


Btottnthlp*. 

8qii«r»-ilgged 
tmmU. 

Soboonan. 

TotaL 

Draft,  in  l(B6t. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

1890. 

1896. 

1899. 

1898. 

1890. 

1898. 

1809. 

1898. 

1899.1896. 

1899. 

1898. 

1809. 

1898. 

1889. 

1806. 

LesstluuilS... 

18  to  14 

14  to  15 

230 
67 
26 
10 
7 
1 
2 
2 
1 

206 

41 
20 
14 
12 
8 
1 

..... 

112 
66 
66 

21 
20 
16 
14 
9 
14 
16 
16 

126 
31 
27 
28 
24 
10 

7 
13 
14 
10 
14 

8 

•7 
88 

20 
14 
2 
2 

64 

28 
17 
10 
1 

1 

12 
18 
16 
38 
27 

8 
1 
18 

4 
3 
0 
0 
10 
10 
15 
21 
10 

162 

1 

40 

80 
28 
84 
13 

22 
7 
6 

469 
106 
46 
26 
10 

800 

60 

46 

24 

18 

4 

1 

1 

..... 

192 
84 
84 
43 
80 
26 
27 
27 
80 
68 
48 

151 
30 
46 

16  to  16 

16  to  17 

17  to  18 

1 
1 

32 
27 
19 

18  to  19  ....... 

16 

10  to  20 

..... 

1 

28 

20  to  21 

SS 

21  to  22 

25 

22  to  23 

86 

23  Hod  over .... 

IS 

Total.... 

846 

807 

346 

307 

144 

112 

137 

117 

165   40 

166 

84 

666 

469 

688 

468 

Sa. 

IMPROYEMENT   OF   BLACK   WARRIOR   RIVER,  ALABABiA,  FROM 
TUSCALOOSA  TO  DANIELS  CREEK. 

For  original  condition  of  work  and  work  done  prior  to  June  30, 1888, 
see  pages  1430  and  1431,  Annaal  Report  for  1898. 

PLAN  OP  IMPROVEMENT. 

To  obtain  a  waterway  for  transportation  of  coal  in  barges  from  the 
Warrior  coal  fields  to  the  Galf  of  Mexico  by  a  slackwater  syntein  to 
be  obtained  by  constractiou  of  five  locks  and  dams  between  Tuscaloosa 
and  Daniels  Greek,  a  distance  of  13^  miles. 

WORK  OP  THE  PAST  TBAB. 

Act  of  Congress  approved  March  3, 1899,  provides: 

Improving  Black  Warrior  Rlyer,  Alabama,  from  ToBoaloosa  to  Daniels  Creek: 
Continaing  improvement,  fifty  thonsand  dollars:  Providedf  That  a  contract  or  con- 
tracts may  be  entered  into  by  the  Secretary  of  War  for  Huch  material  and  work  as 
may  be  necessary  to  constmct  Lock  and  Dam  Numbered  Four,  above  Tuscaloosa, 
to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed 
in  the  aggregate  one  hundred  and  forty  thousand  five  hundred  dollars,  ezolasive  of 
the  amount  herein  and  heretofore  appropriated. 

On  May  22, 1899,  a  party  was  organized,  with  a  transitman  in  charge, 
and  began  a  contour  survey  of  the  site  for  Lock  No.  4.  They  estab- 
lished on  the  ground  the  location  of  the  various  structures,  made  cross 
sections  of  required  excavation,  and  made  complete  borings  to  bed  rock 
with  jet  drill  under  the  proposed  lock  walls,  dam,  and  abutment.  This 
work  was  finished  and  party  disbanded  June  3, 1899.  Since  then  a 
general  map  of  the  site,  showing  location  of  structures,  also  a  plan  and 
profiles  of  borings,  and  profiles  of  cross  sections  have  been  prepared. 

The  gauge  at  Lock  No.  4  has  been  read  daily  at  7  a.  m.,  floating  plant 
and  other  property  cared  for,  and  a  general  plan  and  complete  specifi- 
cations for  Lock  and  Dam  No.  4  have  been  prepared. 

The  total  amount  exx>ended  on  this  improvement  to  June  30, 1899,  is 
$602,125^2. 
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Money  statement. 

July  1, 1898,  balance  unexpended $3, 493. 86 

Amount  appropriated  by  riyer  and  harbor  aot  approved  March  3, 1899 ...    60, 000. 00 

63,493.36 
June  30, 1899,  amount  expended  during  fiscal  year 1,868.67 

July  1, 1899,  balance  unexpended 61,624.68 

July  1,  1899,  outstanding  liabilities 78.60 

July  1, 1899,  balance  available 51, 646. 18 

I  Amount  (estimated)  required  for  completion  of  existing  project 140, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901.  140, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  June  4, 1897. 

The  following  appropriations  have  been  made: 

By  act  of— 

July  5. 1884 $50,000 

August  1,  1886 56,250 

August  11,  1888 100,000 

September  19,  1890 150,000 

July  13,  1892 200,000 

August  18,  1894 37,500 

June3,  1896 10,000 

March  3, 1899 50,000 

Total "653,760 


COMMERCIAI*  8TATISTICI8. 

In  addition  to  the  commerce  reported  elsewhere  as  passing  through  the  locks,  the 
following  commerce  on  Pool  No.  3  stopped  at  Wliites  Landing  above  the  locks : 

Toxi«. 

Coal 4,760 

Logs 4,960 

Total 9,720 


S3. 

OPERATma  AND  CARE  OF  LOCKS  AND  DAMS  ON  BLACK  WARRIOR  RIVER, 

ALABAMA. 

The  three  locks  were  operated  and  cared  for  by  two  lock  hands  at 
each  lock,  under  the  general  sapervision  of  the  lock  master^  without  in- 
terruption during  the  year. 

During  July  and  August,  1898,  the  new  fence  at  Lock  No.  1,  inclos- 
ing United  States  land,  was  finished,  and  a  similar  fence  built  at  Lock 
No.  3.  Land  at  Lock  No.  2  has  not  been  fenced  yet,  because  additional 
land  is  needed  at  this  site,  negotiations  for  which  have  not  been  con- 
cluded. During  September,  1898,  chamber  of  Lock  No.  1  was  cleaned 
of  accumulated  mud  and  spalls.  During  October  and  November,  1898, 
tbe  downstream  face  of  Dam  No.  3,  which  had  been  injured  by  saw 
logs  in  the  ^^ backlash"  during  the  previous  winter,  was  repaired. 
Several  heavy  face  stones  secured  by  dowels  bad  been  torn  out  during 
floods.  These  were  replaced  and  doweled  again.  During  November. 
1898,  the  needle  dams  were  erected  at  upper  end  of  Locks  Nos.  2  ana 
3,  and  the  upper  valves  overhauled. 

On  March  9  to  11,  1899,  Lock  No.  1  was  disabled  by  mud  and  brush 
deposited  under  tbe  lower  gates  du  ing  high  water,  making  it  impossi- 
ble to  operate  them.    Finally,  after  delaying  the  steamer  Ottawa  forty- 
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four  hours  and  the  steamer  Baltimore  twenty  hours,  the  obstructions 
were  cleared  away  and  traffic  resumed  at  3.30  p.  m.,  March  IL  The 
greatest  dood  since  April,  1892,  occurred  during  March,  1899,  culminat- 
ing on  the  17th  at  61  feet  on  the  Tuscaloosa  gauge,  2.2  feet  below  the 
highest  flood  on  record.  The  flood  carried  immense  quantity  of  drift, 
but  did  no  damage  to  the  locks  or  dams,  except  the  usual  deposits  left 
by  every  flood  about  the  gates.  As  a  result  of  this  flood.  Lock  No.  1 
was  again  disabled  April  12  to  14, 1899,  by  mud  deposits  6  feet  thick 
on  the  lower  miter  sill.  The  mud  was  cleared  away  by  noon  of  the 
14th,  no  traffic  of  importance  being  delayed. 

The  three  dams  suffered  practically  no  iiyury  from  drift  during  the 
past  winter,  but  are  leaking  badly  again,  necessitating  considerable 
filling  above  the  dams  during  the  coming  low-water  season,  and  this 
filling  will  probably  be  an  annual  charge. 

On  May  5, 1899,  a  bad  leak  was  discovered  under  the  lower  miter  sUl 
at  Lock  No.  1.  Examinations  by  diver  indicated  that  the  sill  had  been 
forced  up  about  2^  inches  at  the  miter  joint,  and  the  concrete  backing 
crushed  in  places.  Temporary  repairs  were  made  on  May  11, 1899, 
with  neat  cement  in  bags,  traffic  being  suspended  six  days  to  give  the 
cement  time  to  harden.  The  repairs  were  successful,  and  there  has 
been  no  further  movement  of  the  sills,  the  lock  being  kept  empty 
except  when  lockages  are  made.  Materials  have  been  assembled  and 
preparations  made  to  repair  the  sills  and  repaint  the  gates  at  the  same 
time  the  new  valves  are  put  in.  All  of  the  work  enumerated  above  was 
done  by  the  regular  lock  hands,  aided  at  certain  times  by  a  few  extra 
laborers. 

In  February,  1899,  a  machinist,  with  a  few  helpers  and  the  regular 
lock  hands,  began  building  six  new  steel  balanced  gate  valves,  to  take 
the  place  of  the  six  curtain  valves  at  Lock  No.  1.  There  was  consid- 
erable delay,  waiting  for  certain  parts  ordered  from  the  New  Jersey 
Steel  and  Iron  Company,  but  the  work  continued  at  intervals  until  the 
six  valves  were  finished  ready  for  erection  on  June  29.  The  public 
have  been  notified  that  Lock  No.  1  will  be  closed  to  navigation  on  July 
3, 1899,  when  it  is  proposed  to  begin  putting  in  the  new  valves.  The 
old  curtain  valves  are  slow  in  operation  and  have  proved  very  costly 
for  repairs.  They  were  put  in  during  the  fall  of  1894,  and  have  been 
practically  rebuilt  twice  since.  We  have  not  been  able  to  find  a  flexi- 
ble watertight  material  that  would  stand  the  strains  of  frequent  open- 
ing against  the  head  of  water  for  more  than  two  years  without  wear- 
ing out.  During  June,  1899,  the  upper  end  of  chamber  of  Lock  No.  1 
was  again  cleared  of  deposit,  the  mud  being  hoisted  with  the  derrick 
boat  and  dumped  above  the  dam  for  filling. 

Detailed  atateiMnt  of  expenditures  during  fieoal  year  ending  June  SO,  1899. 


Date. 


Voaoher. 


To  whom  paid. 


For  what  paid. 


Amonnl 


1888. 
Angoat... 

8«pt«mber, 
Ootobflr... 

NoTomber . 


Snndry  persona 

Woolney  Fionell 

J.  Snow  Hardware  Co 

Tnacalooaa  Telephone  Exchange 

Allen  &  JemiaonCo 

Sundry  perbona 

Tnacalooaa  Telephone  Exchange 

Sundry  persona 

Tnaoaiooea  Telephone  Exchange 

John  T.Cochrane 

J.aChristian 

Allen  &  JemisonCo 

Sandrj  persons 

J.&ChiistUa 


PayroU 

Mmehire 

Lumber 

Maintenance  of  telephone 

Lumber 

Payroll , 

Maintenanoe,  etc 

Pay  roU 

Maintenanoe 

Oil 

Coal 

Hardware 

Payroll 

Coal 


$889.00 

a.  25 

66.48 

4.00 

106.01 

388.89 

4.00 

417.16 

4.00 

6.71 

8.46 

.96 

806.00 

LOO 
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Detailed  etatement  of  expenditures  during  fteoal  year  ending  June  30,  i^Pd— Continued. 


Date. 

Voocher. 

To  whom  paid. 

For  what  paid. 

Amoant 

1808. 

0 

8midTv  i>6rfioDs.............«....-r 

Payroll 

$302.83 
.60 

J.  Snow  Hardware  Co. 

Hardware 

1899. 
janiury 

Sundry  persons 

Payroll 

805.00 

J.  Snow  Hardware  Co 

Malnt^nnnflA.  «tO  ........... 

12.00 

Hardware 

.60 

John  T.  Cochrane 

Oil 

6.54 

Februftry 

Maroh 

Knnilrv  nAmnna 

Pavroll 

852  00 

do 

do 

i3i.00 

Allen  &  Jemiaon  Co 

Hardware - 

.76 

The  Lane  &BodlyCo 

Castings 

28.00 

John  T.  Cochrane 

oii..v.T.;.;::i.;.:.:. !;.;... 

6.64 

April 

Snndry  persons 

Tascaloosa  Belt  Bwy.  Co 

Payroll 

440.00 

Transportation 

8.25 

P.G.Blair .'. 

Coal.f. 

8.75 

Tuscaloosa  Telephone  Exchange . 
Edward  Smith  SlCo 7... 

Maintenance,  etc  ........... 

12.00 

Paint - 

8.00 

D.C  Cox 

Hire  of  team 

8.76 

Allen  &  Jemison  Co.............. 

Hardware  .- 

6.65 

Mav 

Snndrv  nersons.     ................ 

Pay  roll 

468.25 

Revere  Rubber  Co. ............... 

Rubber 

87.50 

Jhha  ■■•.«••... 

Snndry  persons 

Payroll 

840.82 

Western  Union  Telegraph  Co 

Fri<Mlman  &  Rosenau..... 

Telegram 

.21 

Duck  cloth 

22.88 

R.E.Rodee 

Coal  and  lumber .^r^.r 

70.32 

Allen  &  Jemison  Co 

J.  Snow  Hardware  Co 

Thread ?. 

239.26 
1.05 

Tuscaloosa  Belt  Rwy.  Co 

Hardie-Tynes  Foundry  and  Ma- 
chine C!o. 
New  Jersey  Steel  and  Iron  Co — 

Total 

Hauling, etc 

5.60 

Yalve  castings..... 

0L86 

606.94 

* 

6,428.92 

The  following  is  a  statement  of  expenditures  for  operating  and  care 
of  canals,  Black  Warrior  River,  Alabama,  daring  fiscal  year  ending 
June  30, 1899,  submitted  in  accordance  with  circular  No.  12,  from  office 
of  the  Chief  of  Engineers,  United  States  Army,  dated  Washington, 
D.O.,  July  31, 1897: 


Items. 


Allotted.    Expended.     Balance.     i^JSimce. 


Salaries  look  bands 

Riprap  bank  protection 

Fining  above  dams 

Fuel,  Ggbts,  and  oil 

Toola 

Repairs  to  gates  and  valves 

Tefephone  service  (maintenance) . 

Fencing  locks  1,2,  and  3.: 

Incidentals 

Removing  flood  deposit 

Coflferdams 

Repairs,  miter  sills 

Painting  gates  and  valves 

Repairs  to  dama 


18,060.00 
200.00 
800.00 
100.00 
100.00 
750.00 
48.00 
650.00 
500.00 


$3,352.88 


44.14 

.55 

940.77 

86.00 
824.40 
185.60 

80.73 

00.40 
178.74 
146.26 

88.50 


1307.17 

200.00 

300.00 

55.86 

90.45 


12.00 
325.60 
364.40 


$100.77 


00.78 
00.40 
17&74 
146.26 
88.50 


TMal. 


6,308.00 


6^428.92 


1,664.48 


786.40 


Money  statement. 

July  1,1898,  balance  unexpended $2,041.99 

Amount  aUotted  dnring  fiscal  year • 4,266.01 

6,308.00 

Jnne  SO,  1899,  amount  expended  dnring  fiscal  year 5,428. 92 

Jnly  1, 1899,  balance  unexpended 879.08 

July  1, 1899, outstanding  liabilities ,  — .  674.01 

July  1, 1899,  balance  available 205. 07 
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COMMXfiCIAL  8TATISTIGS. 


LookVo.1. 

LoekKo.^ 

LMkKo.t. 

VawBli.  •!•. 

ToUO. 

Aaeend- 
tof. 

Daaoend- 
toff. 

Totid. 

AMMld- 

toff. 

TWMi-Mmil 

Ing. 

tog. 

toff. 

T^taL 

TowboAto 

86 

1 

44 

12 
1 
2 

27 
0 

85 

1 
41 
14 

6 

7 
26 

S 

170 
2 
85 
26 
7 
0 
58 
12 

148 

1 
51 
21 

4 
28 
20 
11 

146 

1 
47 
20 

4 
22 
19 

5 

286 
2 

96 
41 
8 
45 
88 
16 

154 

154 

808 

Goremment  boftts  .....••. 

OoAlbargM 

52 
22 
8 
16 
24 
11 

51 
20 
8 

16 

81 

4 

108 

(Hb«rb«rgM..^. 

0or6rniii«iit  barffM 

Oorernmeut  amaJl  craft. . . 
Small  craft ......,, 

43 

6 

83 

55 

T^t^  

IS 

ToUl 

181 

204 
10« 

183 

864 

280 

886 
175 

264 

836 

178 

544 

282 

279 

S61 

p________ 

lU 
U4 

848 
220 

721 
854 

879 
180 

858 

192 

732 

liOoluurM...*  •■.■•■  •••>•••* 

872 

Ccmmerm, 

(iBtOBt.] 


Loek« 

Bute. 

OoaL 

Cement 

Lofft. 

LoBber. 

Cedar 
potto. 

Bridge 
irona. 

General 

and 
mined, 
laneooa. 

rrMftL 

Hal 

July,  1866 

65 

100 
220 
60 
185 
125 

14 

28 
14 

81 
161 

L75 
28.75 
2.25 

.75 
1.75 
L25 

.25 

111,75 

AaffiMt,  1896 

October.  1896 

November.  1898.... 

December,  1898 

January  1899 

297.75 

236.25 

AD  75 

19 
71 
120 

155.75 

197  25 

lao  25 

Febmary.  1899 

March,  1899 

April  1899.... 

168 
44 

40 
102 

.50 
10.75 
6.50 
6 

16^.50 

81 

135  75 

Hay,  1899 

66 
22 

112.50 

Jane,  1800 

35 

165 

Total 

Jaly,1808 



1.069 

88 

642 

182 

85 

55.50 

1,761.50 

Vai 

65 
100 
220 

60 
135 
125 

14 
28 
24 

195 
151 

7.25 
27.50 
4.50 
1.75 
2.25 
1.75 
.25 

881  25 

Aagiut.1898 

September,  1866.... 

October.  1896 

November,  1896.... 

December.  1898 

Jan  aary,  1899 

SOL  60 

10 

258.50 

61  75 

19 
120 
101 

156.25 

246.75 

101.26 

February.  IM09 

March,  1899 

ApriL1899 

20 
188 
214 

40 
102 

20 

6.50 
14 

8.75 
6 

194.50 

81 

809 

May,  1899 

66 
28 

• 

109.75 

June,  1899 

35 

165 

Total 

July,  1808 

1,260 

88 

882 

346 

10 

35 

75.50 

2, 205^50 

No.  8 

65 
Ut 
262 

60 
136 
125 

85 

20 
206 
214 

40 
102 

14 
28 
28 

195 
151 

7.25 
27.50 
4.50 
L75 
2.25 
L76 
.25 

281.25 

Ai]ga8t.l898 

September.  1898.... 

October,  1898 

November,  1896.... 

December,1898 

Jannary.1899 

Febnianr,1899 

March,  ll09 

April.  1899 

841  50 

10 

304.50 

61.75 

19 
146 
U 

156.25 

272.75 

96.25 

.*••.... 

20 

6.50 
14 
8.75 
6 

214.60 

81 

809 

Miy7i899....! 

66 
22 

109.76 

Jii]|«,1809 

86 

165 

Total 

1.486 

88 

822 

846 

10 

85 

75.60 

8.832.66 
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dmpmrathe  iabh  ^f  commeree  through  lockt. 

Lock  No.  1. 

Look  No.  2. 

LockNe.8. 

n... 

Wimtl  year  esdliif 

JVBSW— 

Fiiesl  7Mr  ending 
June  88— 

Fisosl  yew  ending 

im. 

1888. 

1809. 

1887. 

1888. 

1888. 

1807. 

1886. 

1880. 

•  •  .nmnber . . 

do... 

...tonnage.. 

do... 

*T-,nnni)>errT 

•7 
88 
(a) 

% 
228 

288 
408 
8.165 
28.032 
208 
687 

172 
118 
8.655 
6.770 
348 
220 

294 

236 
(a) 
(a) 
1.842 

584 

688 

439 

13,985 

83,590 

297 
147 
6,431 
7,800 
721 
864 

809 

211 

SI 

686 

474 
18,582 
85.790 
8.088 

815 

800 

Barses.... 

SteMnboate 

Barges 

161 
6,729 
8.060 

732 

do... 

tons.. 

872 

Ck»al 

1,«26 

2.223 

1,059 

4.706 

22 

9 

6.210 

148 

14 

113 

6.527 

16 

614 

820 

1,269 

4.699 

4,618 

25 

22 

9 

6,290 

148 

14 

113 

6,728 

74 

514 

880 

l.«8 

Com 

do... 

Steel  rails 

do... 

do... 

"'•88' 

Cement ...... ....... 

88 

88 

Stone  .••••..... 

do... 

do... 

do... 

6^076 
148 

Sv^nd 

Post* 

Cross  ties 

do... 

do... 

do... 

do... 

uneoos.do... 

81 
14 

118 
6,264 

862 

111 

■■"**"■ 

Hewn  timber 

Logs 

Lnmber 

Ctoneral  and  miaoeUi 

848 
182 
80 

166 
146 
U 

882 
846 

no 

178 
139 
44 

881 
846 

110 

Tfltal.... 

8.188 

18,281 

1,761 

6,061 

16,067 

2.205 

6.060 

16,876 

8.880 

•No  xeoozd  kepti 


84. 

IMPROVEMENT  OP  WABHIOB  AND  TOMBIGBEE  RIVERS,  ALABAMA  AND 

MISSISSIPPI. 

This  system  of  rivers  forms  the  highway  for  the  coal,  etc.,  coming 
down  the  Black  Warrior  Biver,  as  well  as  the  nataral  commanicatioii 
for  western  Alabama  and  eastern  Mississippi  that  lies  contiguous  to 
the  upper  Tombigbee. 

The  work  done  on  this  system  is  divided  into  sections,  as  follows: 

(a)  Warrior  Biver,  from  the  mouth  to  Tuscaloosa,  a  distance  of  130 
miles. 

lb)  Tombigbee  Biver,  from  mouth  to  Demopolis,  a  distance  of  191 
miles. 

(c)  Tombigbee  Biver,  from  Demopolis,  Ala.,  to  Columbus,  Miss.,  a 
distance  of  156  miles. 

(d)  Tombigbee  Biver,  from  Oolumbus  to  Fulton,  a  distance  of  144 
miles. 

(0)  Tombigbee  Biver,  from  Fulton  to  Walkers  Bridge,  a  distance  of 
24|mUes. 

The  approved  project  on  sections  a,  b,  and  0  propose  the  use  of  locks 
and  dams;  on  d  and  e  only  snagging  and  temporary  work  in  the  way  of 
dikes,  etc. 

To  keep  up  navigation  on  these  rivers  it  will  be  necessary  to  keep  up 
the  removal  of  snags,  drift,  etc.,  which  accumulate  annually;  also  to 
do  some  dredging  and  removal  of  sand,  gravel,  etc. 

As  the  estimates  for  these  improvements  are  only  for  building  locks 
and  dams,  it  follows  that  the  yearly  expenditures  for  snagging,  etc., 
reduce  the  amount  necessary  to  complete  the  improvements  as  shown 
on  paper,  but  really  this  amount  is  not  reduced.  I  respectfully  recom- 
mend that  the  appropriations  hereafter  be  asked  for  separately  for  the 
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operation  of  snag  boats  and  parties  engaged  in  bank  work,  dike  work, 
and  removing  accnmnlations  of  sand,  gi-avel,  etc. 
On  sections  a,  5,  and  c  there  will  be  necessary,  annually,  $45,000. 

(a)WARBIOB  BIYBB,  ALABAMA. 

For  original  condition  of  this  section  and  for  work  done  prior  to  June 
30, 1898,  see  pages  1435  and  1436,  Annual  lieport  for  1898. 

PLAN  OF  IMPROVEMENT. 

To  afford  a  channel  of  6  feet  depth  from  the  junction  with  the  Tom- 
bigbee  Biver  up  to  Tuscaloosa,  Ala.,  a  distance  of  140  miles,  by  con- 
struction of  locks  and  dams  and  jetties,  by  removal  of  logs,  snags,  etc, 
from  the  channel  and  overhanging  trees  from  the  banks. 

WOBK  OP  THE  PAST  TBAB. 

During  the  year  gauges  at  Tuscaloosa,  Grays  Landing,  A.  O.  8. 
Bridge,  and  Millwood  were  read  dailv  at  7  a.  m.  The  highest  flood 
since  April,  1892,  occurred  during  March,  1899,  culminating  on  the 
17th  at  61  feet  on  the  Tuscaloosa  gauge,  and  overflowing  the  alluvial 
valley  below.  Vast  quantities  of  driftwood  were  borne  by  the  flood, 
and  doubtless  many  new  snags  are  deposited  in  the  channel,  emphasiz- 
ing the  need  of  an  annual  appropriation  for  maintenance.  '  Little  dam- 
age to  farming  interests  resulted  from  the  flood,  as  the  crop  had  not 
been  planted. 

SUB  VET. 

The  survey  was  continued  from  Minters  Greek  to  Demopolis«  58^ 
miles,  where  the  work  was  finished  and  the  party  disbanded  on  Decem- 
ber 20,  thus  completing  a  careful  contour  survey  of  the  Warrior  Kiver 
from  Tuscaloosa  to  Demopolis,  made  during  the  working  seasons  of 
1897  and  1898.  The  work  consisted  of  running  a  continuous  line  of 
levels  and  establishing  frequent  bench  marks;  running  a  zigzag  stadia 
line  down  the  river;  taking  complete  cross  sections  of  riverbed  and 
banks  at  intervals  of  about  400  feet,  with  channel  soundings  between; 
taking  5-foot  contours  and  prominent  features  of  topography  for  a 
distance  of  450  feet  back  from  low-water  line  on  either  side  of  river; 
running  spur  lines  from  quarter  mile  to  1  mile  up  large  branches 
and  creeks,  through  all  natural  depressions  forming  channels  for  flood 
water,  and  across  the  necks  of  large  bends;  and  tying  the  survey  to 
land  lines  at  intervals  of  about  5  miles.  Spur  lines  usually  followed 
branches  until  bed  of  branch  was  10  feet  above  low  water  in  the  river, 
in  order  to  show  the  effect  of  backwater  from  proposed  dams.  Stadia 
distances  were  measured  on  both  front  and  back  sites,  and  the  vernier 
bearing  was  checked  at  intervals  by  observations  on  polaris.  The 
party  consisted  of  thirteen  men,  who  lived  on  a  quarter-boat  and 
worked  from  the  river  banks  and  from  skifl's. 

The  notes  of  the  regular  survey  are  plotted,  excepting  part  of 
topography. 

In  addition  to  the  regular  survey,  the  party  made  preliminary  loca- 
tions for  the  six  locks  between  Tuscaloosa  and  Demopolis,  and  staked 
out  the  sites. 

BOBINGS. 

Borings  for  lock  sites  were  continued  until  December  28, 1898,  when 
the  party  was  disbanded  for  the  winter.  During  this  time  two  sites 
were  examined  for  Lock  6  and  one  site  each  for  Locks  4  and  5,  the  entire 
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site  for  each  lock,  dum,  aud  abutment  being  covered  by  borings  10  feet 
apart  both  ways.  An  attempt  was  made  ^so  to  sink  several  test  pits 
at  each  site,  but  it  was  found  impracticable  witli  the  means  at  hand  to 
sink  them  much  below  the  river  level  owing  to  the  water  and  quicksand 
encoaotered. 

Most  of  the  borings  were  made  with  1-inch  steam  pipe  in  8-foot  sec- 
tions, driven  down  by  small  pile  drivers.    A  solid  conical  point  was 
screwed  on  the  bottom  joint  of  pipe,  other  joints  being  attached  with 
couplings  as  the  pipe  went  down.    A  reducer  tilled  with  lead  was  kept 
screwed  on  the  top  joint  of  pipe  as  a  driving  head.   The  pile  drivers  had 
16-foot  leads,  75-pound  hammers,  and  were  operated  rapidly  by  a  hand 
rope.     The  pipe  was  driven  practically  to  refusal,  then  pulled  up  with  a 
winch  head  and  tackle  on  the  pile  driver,  depth  of  boring  measured  and 
recorded,  and  elevation  of  bottom  of  boring  ascertained  from  a  hub  of 
known  elevation  at  the  surface,  and  record^.    Two  of  these  machines 
were  used,  and  made  borings  25  to  50  feet  in  depth  quite  rapidly.    The 
objection  to  this  method  is  that  it  does  not  reveal  the  character  of 
the  materials  penetrated,  except  to  indicate  hardness  by  the  varying 
I>enetration  of  the  pipe  for  a  given  blow  of  the  hammer.    To  obviate 
this  objection,  after  the  test  pits  pro ved  impracticable  a  combined  water 
jet  and  drill  apparatus  was  built.    Itconsisted  of  an  outer  pipe  or  casing 
2  inches  in  diameter  and  an  inner  pipe  1  inch  in  diameter,  both  coupled 
in  lengths  of  about  8  feet,  a  flat  steel  bit  with  round  perforated  shank 
was  screwed  into  the  bottom  end  of  inner  pipe,  and  a  force  pump  con- 
nected through  hose  with  the  top  end.    The  inner  pipe  was  churned  up 
and  down  by  hand  to  break  up  or  agitate  the  material  under  the  bit, 
and  a  stream  of  water  forced  down  through  the  same  pipe  came  up 
between  the  two  pipes,  bringing  with  it  the  loosened  particles,  and  thus 
enabling  a  record  to  be  kept  of  the  character  of  materials  and  the  thick- 
ness of  strata  penetrated.    This  method  was  slower  and  more  expensive, 
butgavemuoh  more  satisfactory  information  than  the  pile-driver  method. 
In  lieu  of  the  test  pits  several  of  these  jet-drill  borings  reaching  30  to  60 
feet  below  the  bed  of  the  river  were  made  at  each  site,  and  in  future 
work  it  is  proposed  to  use  this  method  altogether.    The  original  plan 
for  locating  the  lock  sites  was  to  seek  places  where  the  bed-rock  strata 
were  near  enough  to  the  bed  of  the  stream  to  build  on,  but  after  a  dili- 
gent search  no  such  places  were  found,  the  solid  rock  being  too  deep 
under  the  stream  for  our  borings  to  reach  it  at  every  place  examined. 
I  am  therefore  forced  to  the  conclusion  that  Locks  and  Dams  4, 5,  and  6 
will  have  to  be  built  on  piles  driven  in  strata  of  sand  and  graveL 

The  first  location  examined  for  Lock  No.  6  was  at  Burroughs  Beef, 
where  the  bed  of  the  river  appeared  to  be  of  soft,  solid  rock.  The 
borings  revealed  several  thin  strata  of  rock,  with  strata  of  fine  sand 
between,  a  combination  unsafe  for  building  on,  and  through  which  it 
would  be  very  difficult  to  drive  piles.  This  site  was  abandoned  and  a 
location  made  at  Battles  Gin  Bar,  where  no  rock  was  found,  strata  of 
sand  and  coarse  gravel  alternating.  A  good  pile  foundation  can  prob- 
ably be  put  in  here  without  difficulty,  but  the  river  bank  on  the  lock 
side  is  quite  low.  It  is  probable  that  a  better  location,  everything  con- 
sidered, can  be  secured  at  Mikes  Bar,  and  this  will  be  examined  when 
the  boring  party  resumes  work. 

A  location  for  Lock  No.  5  was  examined  at  Log  Shoals.  Here  bor- 
ings indicate  that  the  abutment  can  be  founded  on  soft  rock  and  the 
lock  and  dam  on  piles  driven  into  sand  and  gravel  strata,  which  are 
found  for  about  30  feet  below  the  bed  of  the  river.  Under  these  is  a 
stratum  of  stiff  clay  about  25  feet  thick,  under  which  was  tapped  arte- 
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sian  water  which  flowed  to  the  surface  in  a  bold  stream.  It  is  very 
probable  that  artesian  water  can  be  secared  by  boring  at  all  the  War- 
rior Lock  sites,  thus  adding  greatly  to  the  health  of  employees  daring 
and  after  construction.  It  is  probable  that  Log  Shoals  is  the  best 
available  site  for  Lock  No.  5. 

A  location  for  Lock  No.  4  was  examined  at  Pickens  Bar.  Here  no 
rock  was  found,  the  borings  showing  about  15  feet  of  sand  and  grovel 
under  the  river  bed  and  under  this  a  thick  stratum  of  stiff  clay,  indi- 
cating that  a  good  pile  foundation  can  be  put  in  without  difficulty. 
This  is  probably  the  most  suitable  location  for  Lock  No.  4. 

From  July  1, 1898,  to  December  2Sj  1898,  2,162  borings  were  made, 
aggregating  51,546  Unear  teet  of  pile-driver  borings  and  1,270  linear 
feet  of  jet-(&ill  borings. 

Since  January  1, 1899,  work  on  the  maps  and  profiles  of  Warrior 
Biver  survey  have  been  prosecuted  as  rapidly  as  funds  available  would 
permit,  and  preliminary  specifications  and  a  general  plan  and  estimate 
for  liocks  and  Dams  4,  5,  and  6  have  been  prepared. 

No  snagging  or  channel  work  was  done  during  the  year  owing  to 
lack  of  funds. 

The  total  amount  expended  on  this  section  to  June  30,  1899,  is 
$230,3u6.13. 

Money  statement 

July  1, 1898,  balance  iiDexpended 17,721.74 

Amoant  appropriated  by  river  and  harbor  act  approved  March  3, 1899.      220^  ODD.  00 


227,72L74 
June  30, 1899,  amonnt  ezi»ended  dnring  fiscal  year 8^027.87 


Jnly  1,  1899,  balance  unexpended 219,093.87 

July  1,1899,  oatetandhig  liabilities 470.00 


Jnly  1, 1899,  balance  avaUable 219,223  87 


Amount  (estimated)  required  for  completion  of  existing  project  ....I.  1, 100^  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1901: 

For  works  of  improvement $440,000.00 

For  maintenance  of  improvement 15,000.00 

455,000.00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897* 

Appropriations  were  originally  made  as  follows: 

Warrior  and  Tombigbee  rivers: 

By  act  of— 

March  3, 1875 $25,000 

August  14. 1876 15,000 

June  18, 1878 28,000 

March  3, 1879 20,000 

Warrior  River: 

By  act  of— 

June  14, 1880 20,000 

March  8, 1881 10,622 

August  a.  1882 10,000 

July  5, 1884 12,000 

August  5, 1886 18,750 

August  11, 1888 18,000 


Total 177,373 
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The  following  appropriations  have  been  made  by  Congress  for  pres- 
ent project: 

By  act  of— 

September  19, 1890 $45,000 

July  13, 1892 76.000 

Angnet  18. 1894 40,000 

June  3, 1896 70,000 

March  3, 1899 220,000 

Total 450,000 


COMMERCIAL  STATISTICS. 


ArilolM. 

18M. 

1808. 

1897. 

Cotton 

Tont, 

2.600 

8,000 

21 

88 

2,400 

1.600 

«.^ 

80 
2,000 

2,060 
MOO 

Grain - 

T-nnilier        ..  ...   .   ................................................. 

60 

General  merchandise 

1,800 

Total 

7,084 

8.080 

6,660 

(b)  TOMBIGBEB  RIVER  FROM  ITS  MOUTH  TO  DBMOPOLIS. 
ORIGINAL  OONDITION  OF  WORK. 

For  original  condition  of  w^ork  and  work  done  prior  to  June  30, 1898y 
see  pages  1436, 1437,  and  1438,  Annual  Report  for  1898. 

PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  is  to  secare  a  channel  6  feet  deep 
at  low  water,  by  removal  of  obstractions,  bank  revetment,  and  the 
construction  of  locks  and  dams. 

WORK  OF  THE  PAST  TEAR. 

Snagging  and  the  removal  of  rock  was  carried  on  until  August  13, 
1898,  by  the  snag  boat  Tomhighee^  to  the  head  of  Rainwater  Bar,  202.5 
miles  from  Mobile;  from  Demopolis  to  Simmons  Landing,  8  miles,  and 
from  Hunters  Slough  to  Powells  Landing,  12  miles. 

Summary  of  work. 

Overhanging  trees  cut 1 

Snags  removed  from  river 122 

Stnnips  removed  or  leveled 4 

Book  removed cubic  yards..  155 

Miles  traveled 340 

Borings  were  made  at  site  for  lock  at  Naheola  on  July  5, 6,  and  7, 1898. 

Work  on  the  lock  and  dam  at  McGrews  Shoal  has  progressed  during 
the  year,  with  three  interruptions  by  high  water,  until  the  near  exhaus- 
tion of  funds  necessitated  a  suspension  of  operations  until  further  appro- 
priation was  made.  An  appropriation  of  (50,000  was  made  by  act  of 
Congress  approved  March  3, 1899,  for  completion  of  lock  at  McGrews 
Sboal,  and  preparation  is  now  being  made  to  resume  work. 

The  condition  of  the  work  is  now  as  follows:  River  wall  completed  to 
elevation  plus  6,  and  bays  to  elevation  plus  11.5;  bank  wall  completed 
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to  elevation  plus  6,  indadiug  a  short  portion  of  each  wing  wall  at 
the  ends;  luuip  behind  lower  quoin  to  elevation  pins  11.5,  and  upper 
bay  to  elevation  plus  11.5;  coffer  and  miter  walls  completed  at  both 
ends.    The  two  walls  as  far  as  constructed  contain  4,%0  enbio  yards. 

Goages  were  read  daily  at  Blacks  Bluff,  Naheola,  Pickens  Landing, 
and  Ooffeeville,  and  twice  daily  at  McGrews  Shoal. 

The  total  amount  expended  on  this  improvement  to  June  30. 1899,  is 
$331,138.19. 

Mane^  atatemenU 

July  1, 18d8,  balance  nntxpended ^ $16,395.16 

Amount  appropriated  by  liver  and  harbor  act  approved  March  3, 1899. . .    60, 000. 00 

66,295.16 
Jane  30, 1899,  amount  expended  daring  fiscal  year 17,433.36 

Jnly  1,  1899,  balance  unexpended 48,86L81 

Jnlyl,  1899,  ontetandlngliabUiUea ^ 3,007.09 

Jnly  1, 1899,  balance  available 45,854.72 

Amount  (estimated)  reo  aired  for  completion  of  existing  project 550, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $250,000.00 

For  maintenance  of  improvement 15,000.00 

a65,ooaoo 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 

The  following  appropriations  have  been  made: 

By  act  of— 

Septembers,  1890 $56,000 

July  13, 1892 125,000 

August  18,  1894 75,000 

June  3, 1896 75,000 

March3, 1899 50,000 

Total 880,000 


OOMMSRCIAL  STATISTICS. 


Artioles. 

m». 

1808. 

1887. 

Cotton 

Tom, 
17,250 

Tom, 
16,250 

Tom. 
7,800 

Qrain 

5,528 

jpQii  ,,_,,. _«._.. .. 

95 

220,760 
30,240 

210,230 
25.200 

•7,240 

AAnArsl  mAmhAndifiA  .. 

13.210 

Total 

268,240 

251,680 

83.879 

(c)  TOMBIGBEB  BFVEB,  PBOM  DEMOPOLIS  TO  COLUMBUS. 

For  original  condition  of  work  and  work  done  prior  to  Jane  30, 1898, 
see  pages  1438  and  1439,  Annual  Report  for  1898. 

PLAN  OP  IMPBOVBMEHT. 

The  plan  of  improvement  is  to  obtain  a  channel  6  feet  deep  at  low 
water  by  removal  of  obstructions,  bank  revetment,  and  the  construc- 
tion of  locks  and  dams. 
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WORK  OP  THB  PAST  YEAR. 

One  snag  boat  was  engaged  on  Jaly  1, 1898,  working  from  Deniopolis 
upstream,  and  one  SDag  boat  and  one  qnarter-boat  were  working  from 
Golnmbns  downstream.  On  January  13, 1899,  work  was  diseoii tinned, 
at  Epes,  Ala.,  on  account  of  high  water,  and  the  boats  were  laid  up. 

Od  June  1, 1899,  operations  were  resumed,  with  one  camping  party  at 
Demopolis,  Ala.,  working  upstream,  and  one  snag  boat  at  Jones  Blulf, 
Ala.,  also  working  upstream. 

The  following  is  a  statement  of  the  work  performed  during  the  fiscal 
year  ending  June  30, 1899: 

Snags  remoTed  from  river 3,065 

Stumps  removed  from  river 788 

Sanken  logs  removed  from  river 836 

Sanken  trees  removed  from  river 462 

LiOgsand  stamps  on  banks  cut  up 1,783 

LiOgs  removed  from  drift  piles 698 

Overhan j];ing  trees  felled,  palled  bacK,  cat  np,  and  removed 8, 249 

Trees  trimmed 71 

Bashes  out  (estimated) 15,915 

Bashes  cot  for  repair  of  jetties cords..  39 

Brash  mattresses  made  for  repair  of  Jetties 100 

PiUs  driven  for  repair  to  jetties 832 

Rook  blasted,  excavated,  and  removed cubic  yards. .  2, 125 

Gravel,  clay,  and  sand  exoayated  and  removed do 695 

The  condition  of  the  improvement  on  June  30, 1899,  is  such  as  to  allow 
light-draft  boats  to  navigate  from  Demopolis,  Ala.,  to  Oolumbus,  Miss., 
on  a  2  foot  rise  above  ordinary  low  water. 

The  total  amount  expended  on  this  improvement  up  to  June  30, 1899, 
is  $113,941.25. 

Money  statement. 

July  1,  1898,  balanoe  nnexpended $52,613.44 

Amoant  appropriated  by  nyer  and  barbor  act  approved  March  3, 1899. . .     10, 000. 00 


62,613.44 
June  30, 1899,  amoant  expended  daring  fiscal  year 16,554. 69 


July  1, 1899,  balance  nnexpended \    46,058.75 

July  1, 1899,  ontstanding  liabilities 963. 79 


Jnly  1, 1899,  balance  available 45,094.96 


Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

1901,  for  mainteaance  of  improvement 15,000.p0 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sandry  civil  act  of  Jane  4,  1897. 

The  following  appropriations  have  been  made: 

By  act  of— 

Septembers,  1890 $16,000 

July  13,  1892 35,000 

AngastlS,  1894 50.000 

Jnne3, 1896 50,000 

March  3,  1899 10,000 


Total 160,000 

BNo  99 ^108 
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OOMMBBCIAL  STATISTICS. 


ArticlM. 

IBM. 

18M.S 

1S87.« 

OottMl 

Ton*. 

813 
200 
600 

Cotton  teed 

General  luerchaiidlse -- 

ToUl 

1.61S 

•  No  stollstio*  obUiBAble  for  1898  and  1807. 
{d)  TOMBIGBEB  RITER  FROM  FULTON  TO  OOLUMBUS. 

For  orip^inal  condition  of  work  and  work  done  prior  to  June  30, 1SQ% 
see  pages  1439  and  1440,  Annual  lieport  for  18*J8 

PLiLN  OF  IMPROVEMENT. 

The  plan  of  improvement  is  to  obtain  hip^hwater  navi^tion  by  cnt- 
titig  overhanging  trees  and  removing  all  ob.struetions  above  low  water. 
Original  project  was  completed  in  1882  at  a  cost  of  (27y2U3.G5.  Bubse- 
qaent  work  has  been  for  maintenance. 

WORK  OF  THE  PAST  YEAR. 

No  work  was  done  dnring  the  fiscal  year  ending  Jnne  30, 1890. 

The  present  condition  of  this  section  of  river  allows  of  the  firee 
passage  of  rafts  of  logs  and  timber. 

The  total  amount  expended  on  this  improvement  to  June  30, 1899,  is 
(44,875.80. 

Money  statemenU 

Julj  1,  ISdSf  balance  unexpended $736.96 

Auioant  appropriated  by  nver  and  barbor  act  approved  March  3, 1899. ..      5, 000. 00 


Jane  80, 1899,  amount  expended  daring  fiscal  year . 


5,736.96 
319. 17 


Jnly  1, 1899,  balance  anexpended 5,417.79 

July  1,  189U,  outtttandiug  liabilities 97.19 


July  1, 1899,  balance  available 5,320.60 


(Amount  that  can  be  profitnbly  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement .^ 0,000.00 
Snbmitte<I  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acu  of  186()  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  following  appropriations  have  been  made  specifically  for  pres6r> 
vation  of  this  improvement: 

By  act  of— 

July  13. 1892 $6,000 

August  18,  1894 4.000 

Jane  3, 1896 a  000 


Total 18,000 

For  continuing  improvement  and  maintenance: 
By  act  of  March  3,  1899 $5^000 
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(e)  TOMBIGBEE  RIVER  FROM  WALKEB^S  BRIDGE  TO  FULTON. 

For  orifnnal  condition  of  work  and  for  work  done  prior  to  Jane  30, 
1898,  Bee  page  1440,  Annual  Kepoi  t  for  1898. 

PLAN  OP  IMPROVEMENT. 

The  plan  of  improvement  is  to  obtain  bigb-water  navififation  from 
Walker's  bridjre  to  Fulton,  25  miles,  by  removal  of  obstni<*ti<»iis,  etc 
Original  project  was  completed  at  a  cost  of  $0,517.18.  JSubi>e(^ueut 
work  has  been  for  maintenance. 

WORK  OP  THE  PAST  TEAR. 

Work  was  resumed  on  this  improvement  by  bank  party  with  skiffs 
on  May  1,  1899,  at  Fultons  Ferry,  and  obstructions  removed  down- 
stream to  Blakes  Ford  on  June  30, 1899.  Tbe  following  is  a  statement 
of  work  performed : 

Removed  from  river: 

8iing8 848 

Tretje 51 

8tiim[>8 63 

Lo;;8..' 8 

LiO|;h  an<l  stnmps  on  bauke  out  up 417 

Drilt  piles  removed 16 

Overbaoging  trees  felled,  pulled  back,  cut  up,  and  removeil 892 

Tbe  present  condition  of  this  8e<'tion  of  river  is  and)  that  lig1it<lraft 
boats  and  large  rafts  can  navigate  same  on  a  3foot  rise  above  ordi- 
nary low  water. 

Tiie  total  amount  expended  on  tbis  improvement  to  June  30, 1899,  is 
$13,525.92. 

Money  statement. 

July  1, 1898,  balance  nnexpended $335.79 

Amooiit  appropriated  by  river  and  harbor  act  approved  Marcb  3, 1899. . .      1, 000. 00 

1,385.79 
June  SO,  1899,  amonnt  expended  during  fiscal  year 8(U.  71 

July  1, 1899,  balance  nnexpended 474.08 

July  1,  1899,  outstanding  liabilities K35.00 

July  1, 1899,  balance  available 119.08 

I  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  huproveineiit 1,000.00 
Submitted  in  conipliiince  with  re<|iiiri'nicnt8  of  sections  2  of  rivtr  and 
harbor  acts  of  180(5  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  following  appropriations  have  been  made: 

By  act  of— 

An|5U8tll,1888 W.OOO 

September  19,1890 4.  (MX) 

July  13,  1892  (maintenance) 3.  (KK) 

An^QSt  IH,  1K94  (maiiilenance) 1,'X)0 

JnneS,  1K96  (maintenance) 1,000 

liarch  8,  1899  (continuing  improvement  and  maintenance) 1.  000 

Total UOOO 
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S5. 

IMPROVEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 

For  original  condition  of  work  and  work  done  prior  to  Jane  30, 1898, 
see  pages  1440  and  1441,  Annual  Report  for  1898. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  is  to  obtain  a  navigable  channel  for  small 
river  steamers  daring  nine  months  of  the  year  from  the  month  ap  to 
Macon,  Miss.,  by  removal  of  obstrnctions,  etc.  Original  project  was 
completed  in  1889,  at  a  cost  of  (47,527.52.  Work  done  since  has  been 
for  maintenance. 

WORK  OF  THE  PAST  YEAR. 

Operations  have  been  saspended  on  this  improvement  since  1896  on 
accoant  of  there  being  no  navigation  of  the  river.  Navigation  has  been 
resnmed  daring  the  present  fiscal  year,  and  a  renewal  of  work  of  remov- 
ing obstrnctions  was  commenced  by  bank  party  with  skiffs  on  April  1, 
1899,  at  month,  and  carried  on  upstream  to  State  Line,  Miss.,  on  Jane 
30, 1899.    The  following  is  a  statement  of  work  performed: 

Removed  f^om  river: 

Snags 199 

Stumps 14 

Logs 1..  115 

Trees 433 

Logs  and  stamps  on  bankseat  np 393 

Overhanging  trees  felled,  palled  ba6k,  cut  up,  and  removed 10, 458 

Bushes  cut  (estimated) 17,075 

Trees  trimmed 1 

Lo^s  removed  from  drift  piles 23 

Fish  traps  removed 1 

Rock  excavated  and  removed cubic  yards..  33 

Clay  excavated  and  removed do 11 

The  present  condition  of  the  river  is  snch  that  light-draft  boats  can 
navigate  from  the  month  ap  49  miles  on  a  6foot  stage,  and  thence  to 
Macon,  Miss.,  42  miles,  only  on  extreme  high  water. 

The  total  amount  expended  on  this  improvement  to  Jane  30, 1899,  is 
$69,343.01. 

Money  statement 

July  1, 1898,  balance  unexpended $3,903.19 

June  30,  1899,  amount  expended  during  fiscal  year 1,246.20 

July  1, 1899,  balance  unexpended 2^656. 1*9 

July  1,  1899,  outstanding  liabilities 562.18 

July  1, 1899,  balance  available 2,094781 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 3,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  following  appropriations  have  been  made: 

By  act  of— 

JnneU,  1880 $12,000 

March  3,  1881 8,000 

August2,  1882 10,000 

July  5,  1884 7,500 

Augusts,  1886 7,500 

August  11, 1888 6,000 

September  19,  1890 8,000 

September  13,  1892  (maintenance) 3,000 

August  18, 1894  (maintenance) 8,000 

June  3, 1896 3,000 

Total 62,000 
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S  6. 

IMPROVEMENT  OP  PA8CAG0ULA  RIVER,  MISSISSIPPI. 

For  the  original  condition  and  history  of  this  work  and  for  work  done 
prior  to  Jane  30, 1898,  see  pages  1448, 1449,  and  1450,  Anuaal  Report  tor 
1896,  and  pages  1692, 1693,  and  1694,  Annual  Report  for  1897. 

PLAN  OF  IMPROVEMENT, 

The  plan  of  improvement  is  to  obtain  a  channel  of  navigable  width 
and  minimam  depth  of  12  feet  from  Moss  Point  to  the  anchorage  in  the 
bay,  a  distance  of  11 J  miles,  by  dredging  and  construction  of  dam,  and 
maintaining  the  river  in  its  improved  condition  above  Moss  Point,  Miss., 
by  removal  of  obstructions,  etc. 

WORK  OP  THE  PAST  TBAR. 

No  work  performed. 

The  present  condition  of  Pascagoula  River  is  such  that  vessels  of 
feet  draft  can  navigate  to  Cedar  Creek,  55  miles  above  the  mouth,  a1 
the  year,  and  thence  to  the  junction  of  Leaf  and  Chickasahay  rivers, 
Mississippi,  on  a  G-foot  rise  above  ordinary  low  water  only. 

The  total  amount  expended  on  this  improvement  to  June  30, 1899,  is 
$200,500. 

Money  statement. 

July  1,  1898,  balance  nnexpended $40.49 

June  30,  1899,  amount  expended  doring  fiscal  year 40. 49 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improyement 5,000.00 
Submitted  in  compliance  with  requirementa  of  section  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4,  1897. 

The  following  appropriations  have  been  made: 

By  act  of— 

March  2, 1827 $8,000 

May  23, 1828 17,500 

August  30,  1852 5,000 

$30,600 

3y  act  of— 

June  17, 1878 10,000 

March  8,  1879 14,000 

June  14,  1880 20,000 

March  3,  1881 4.000 

August  2,  1882 8,000 

July  5,  1884 3,000 

—    59,000 

By  act  of— 

Augusts^  1886 20,000 

August  5,  1886,  transferred  amount  appropriated  for  improving 

Horn  Island  Pass,  act  of  July  5,  1884 6,000 

August  11,  1888 27,000 

September  19,  1890 20,000 

July  13, 1892 20,000 

August  18,  1894 13,000 

June  3, 1896 6,000 

111,000 

Total  appropriations 200,500 
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S7. 

IMPROVEMENT  OP  PA8CA.G0m.\  RIVKR  AND  HORN  ISLAND  HARBOR, 

MISSISSIPPI. 

The  condition  of  the  proposed  channel  is  sach  as  to  allow  vessels  of 
9  to  9.3  feet  draft  to  ascend  to  the  lumber  mills  at  Moss  Point,  Miss. 

The  harbor  at  Horn  island  hasadepth  of  aboat21  feet,  excepting  over 
the  shoal  known  as  the  ^^  Bulkhead,"  which  divides  the  eastern  and 
western  parts,  where  there  is  a  depth  of  about  17.5  feet. 

PLAN  OP  IMPROVEMENT. 

Act  of  Congress  approved  March  3,  1899,  provides; 

Pascnjxoula  River,  MissiHsippi,  and  Horn  Islaocl  Harbor:  Improving  the  same  se 
reooniiiieiitled  by  the  reports  dated  December  28,  1898,  and  August  29,  1898,  reMpoc- 
tively,  $oO,0(K):  Pronded^  That  a  <'ou tract  or  contracts  may  be  entered  into  by  the 
Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  to  complete  the 
plan  of  improvetnetitf  t-o  be  paid  for  as  appropriations  may  from  time  to  tmie  be 
ma<le  liy  law,  not  to  excised  iu  the  aggregate  $267,G00,  exclusive  of  the amoan therein 
and  heretofore  appropriated. 

The  present  project  for  the  improvement  of  Paacagoula  River^thatof 
December  28,  1>90,  is  to  obtain  a  12  foot  channel  by  dredjjing  from  3 
miles  above  the  month  of  Do<?  liiver  to  the  12-foot  contour  iu  Mississippi 
Sound,  l.iO  feet  wide  above  railroad  bridge  and  300  fi^et  wide  below 
bridfje.  And  the  present  project  for  improvement  of  Horn  Island  Har- 
bor, that  of  Auufust  21),  18!KS,  is  to  obtain  a  channel  in  the  anchorage  by 
dredging  600  feet  wide  and  20  feet  deep  at  mean  low  water. 

WORK  OF  THE  PAST  YEAR. 

Under  the  appropriation  made  by  act  of  Conj^ress,  March  3, 1899,  of 
$50,000,  which  provides  that  contract  or  contracts  may  be  entere<l  into 
by  the  Secretary  of  War  for  $2(57,000  in  addition,  proposals  for  dred;^- 
in;r  in  Pasca<roula  Uiver  and  Horn  Island  Harbor,  Mississippi,  were 
invited  by  i)ublic  advertisement,  dated  April  25, 181)I>,  and  bids  opened 
May  25,  1891).  Scmie  informality  in  the  bids  received  caused  a  delay  iu 
thidr  being  forwarded  to  the  Chief  of  liJngineers  until  June  9,  1899. 
Up  to  June  30,  1899,  award  of  contract  for  this  dredging  had  not  been 
ma<le. 

The  total  amount  expended  on  this  improvement  to  June  30,  1899,  is 
$603.83. 

Money  statement. 

Amount  appropriated  hy  river  and  harhor  act  approved  March  3,  1899.-  $50, 000.00 
Jaue  30,  1S99,  uiuouut  expended  duriuj;  fiscal  year 603.83 

Jnly  1,  1899,  halnnre  unexpended 49,3C6.17 

July  1,  18U9,  outstanding  liahilitics 8.63 


July  1,  1899,  halance  availahle 49,387.64 

rAmonnt  (eRtimated)  required  for  completion  of  existing  project 267,600.00 

Amount  that  cau  he  prulitahly  expended  iu  iisoal  year  ending  June 
30,  1901: 

For  works  of  improvement ..$267,600.00 

For  luuinteuance  of  iuiprovemeut 25,000.00 

292.600.00 

Snhmitted  in  complinnce  with  requirements  of  sections  2  of  river  and 
harhor  acts  of  1866  aud  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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The  following  appropriation  has  been  made: 

B  J  aet  of— 

March  3, 1899 160,000 

And  provision  that  the  Secretary  of  War  may  enter  into  contract  or 
oontraotsfor  an  additional 287,600 


^5ffraot  ofpropoMU  far  dredging  in  Pa9cagoula  River  and  Horn  I$land  Barber,  Mi§» 

$i$$ippi,  opened  May  $6, 1899. 


JTa 

Kame  And  addreM  of  bidder. 

Number  and  kind 
of  dredgea. 

Nnmber 
ofsoowa. 

Number 
oftuga. 

Price  per  rnbio 
yard. 

RlTer. 

Harbor. 

1 

ml 

8 

Kati«n«I  Dredging  Co.,Wi]ming. 

ton,  DeL 
Rittenliouse  Hoore  Dredging  Co., 

lIubile.Ala. 
Albert  Q.  Delmas,  Scranton,  Miaa. . 

Tbreedam-aheU.. 

Twoelatn-ahell... 

Two  hydraalio 
and  one  acoop. 

f 
(b) 

4 
2 
(b) 

OmU. 
82 

29 

17 

Omtt. 
82 

29 

84 

a  If  avowed  to  dnmp  material  in  aatisfactory  damping  gronnda  lnaide,wiU  do  the  dredging  and 
dnmpin^/or  the  anm  of  23  ceuta  per  cubic  yard.  Keoouuneuded  under  oonUitiona  named  in  my  letter 
of  June  ^.1899. 

6Nec6«sfl^  number. 


NoTB.~4Hie  time  of  commencing  and  completing  the  work  was  in  aooordanoe  with 
■peoitications. 


COMHBRCIAL  STATISTICS. 

Stati$tic$  furniehed  by  United  Statee  cuetam-kouee  at  PaieagoutOf  Mi$$. 


Veaaela  cleared. 

1899. 

1888. 

1897. 

Number.        Tone. 

Number. 

Tone. 

Number.       Tona. 

Woniga    

217  <       111.515 
3fl  !          12,827 

180 
61 

89.636 
24,178 

150 
87 

62,614 

Dooientio  ......................... 

17,038 

Total 

253          124,842 

221 

113,814 

187 

79.662 

Coaelwiee  ehipmenU  not  included  in  United  Statee  cuetam-kimBe  etatewumL 


ArUdea. 


1899. 


Tona. 


Value. 


1898. 


Tona. 


Value. 


1897. 
Tona.       Value. 


Lumber  and  timber 

BumIii 

Tiir|»entine 

Chan*onl 

Finh.  oyHters.  and  wool 

CxeuMoted  piles  and  timber 

Total 


54,050 
7,000 
2,500 

12,000 
1.858 
6,051 


83,459 


9360,128 
120,000 
150,000 
60.000 
48,500 
121.014 


64,680 
4,375 
1,250 
8,000 
1,205 
4,140 


$409,860 
75.000 
75.0U0 
40,000 
83,2.50 
01,993 


86,649 

8,000 
800 

7,800 
127 


859,642 


83,719 


724,608 


48,976 


9218,795 

64.000 

68.000 

89,000 

1,020 


870,819 
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S8. 
IMPROVEBiENT  OF  CHICKA8AHAY  RIVER,  MISSISSIPPI. 

For  original  condition  of  work  and  work  done  prior  to  June  30, 1898, 
see  page  1442,  Annual  Report  for  1898. 

PLAN  OF  IMPROVEMBNT. 

The  original  project  was  to  secure  a  channel  ft*OEn  the  mouth  up  to 
Shubuta,  Miss.,  a  distauce  of  130  miles,  by  removal  of  obstructions,  etc. 
This  project  was  modiHed  by  act  of  June  3, 1896,  and  section  of  river 
to  be  improved  limited  to  that  part  from  the  mouth  to  railroad  bridge 
at  Bucatunna,  Miss.,  75  miles.  Project  was  completed  in  1896,  at  a  cost 
of  (12,399.73.    Subsequent  work  has  been  for  maintenance. 

WORK  OF  THE  PAST  YEAR. 

On  May  20, 1899,  work  was  resumed  with  a  snag  boat,  commencing  at 
the  mouth  and  carried  upstream  for  20^  miles,  to  Prentis  Ferry,  on 
June  30, 1899.    The  following  is  a  statement  of  the  work  performed: 

Removed  ftom  river : 

Snaps yf.  1,400 

Stumps , 125 

Logs / 167 

Logs  removed  from  drift  piles rf^»....        74 

Logs  and  stamps  on  banks  cut  np 1, 346 

Overhanging  trees  felled,  palled  back,  cat  up,  and  removed 1, 3S0 

Trees  trimmed 4 

Bushes  cat  (estimated) 3,565 

The  condition  of  this  river  on  June  30, 1899,  is  such  as  to  allow  light- 
draft  boats  to  navigate  from  the  mouth  up  to  the  railroad  bridge  at 
Bucatunna,  Miss.,  on  a  4-foot  rise  above  ordinary  low  water,  and  large 
rafts  of  logs  and  timber  to  be  brought  down  from  Waynesboro,  Miss. 

The  total  amount  expended  on  this  improvement  up  to  June  30, 1899. 
is  $17,667.74. 

Money  statement. 

July  ly  1898,  balance  unexpended $29.04 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3,  1899. . .      2, 500. 00 

2,529.04 
Jane  30, 1899,  amount  expended  daring  fiscal  year 596.78 

July  1, 1899,  balance  unexpended 1,932.26 

July  1, 1899,  oatatanding  liabUitiea 521.05 

July  1,  1899,  balance  available 1,411.31 

i Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 2,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  following  appropriations  have  been  made: 

By  act  of— 

September  19, 1890 $5,000 

July  13.  1892 6,000 

August  18,  1894 5,000 

June  3,  1896 2,000 

March  3,  1899 2,500 

Total 19,500 
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Articles. 

1899. 

1898. 

18p. 

X/Ogvi  ttnd  timber 

Tom. 

90,960 
700 
250 

Tont. 

22,320 
816 
118 
150 
46 

2Vm#. 
16,660 
800 

Boein 

Xnrp^^ntln^  -  .^-...................- 

80 

iiTSiin  and  fertiliser 

66 

Q^nc^ral  fnf!ircliaDdi#6. *...... 

80 

Staves  

1,126 

Total 

98,086 

22,948 

16,125 

S  g. 

IMPROVEMENT  OF  LEAF  RIVER,  MISSISSIPPI. 

For  original  condition  of  work  and  for  work  done  prior  to  June  30, 
1898,  see  page  1442,  Annual  Eeport  for  1898. 

PLAN  OP  IMPROVEMENT. 

To  obtain  a  channel  for  high- water  navigation  from  its  mouth  up  to 
the  mouth  of  Bowie  Creek,  a  distance  of  75  miles,  by  removal  of  obstiuc- 
tions,  etc.  Original  project  was  completed  in  1897,  at  a  cost  of  (11,019.04, 
subsequent  work  being  for  maintenance. 

WORK  OP  THE  PAST  YEAR. 

Work  was  resumed  on  this  improvement  by  bank  party  with  skiffs 
on  May  13,  1899,  at  Garters  Bluff,  Mississippi,  and  obstructions  re- 
moved downstream  to  HemphilFs  mill  on  June  30, 1899.  The  following 
is  a  statement  of  the  work  performed: 

Removed  from  river: 

Snags 1,261 

Sininps 116 

Logs 10 

Logs  and  stomps  on  banks  ont  up 190 

Overhanging  trees  felled,  pnlled  back,  cnt  up,  and  removed 822 

The  present  condition  of  this  river  is  such  that  light-draft  boats  and 
large  rafts  of  logs  and  timber  can  navigate  from  Bowie  Creek  to  the 
mouth  on  a  3-foot  rise  above  ordinary  low  water. 

The  total  amount  expended  on  this  improvement  to  June  30, 1899,  is 
$15,219.51. 

Money  stutement 

Jnljly  1898,  balance  unexpended $776.22 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .      2, 500. 00 

3,276.22 
995.73 


June  30, 1899,  amount  expended  daring  fiscal  year , 

Jaly  1,1899,  balance  unexpended 2,280.49 

July  1, 1899,  outHtanding  liabilities 446.47 

Jnly  1, 1899,  balance  available 1,834.02 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  2 

1901,  for  maintenance  of  improvement 

ibmitted  in  compliance  with  requireraents  of  sections  2  of  river  ai 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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The  following  appropriations  have  been  made: 

By  act  of— 

September  19,  1890 iS,000 

•July  13, 1892 6,000 

Aaj5U8t  18,  1894 2,500 

JiiueS,  1««96 2,500 

March  8,  1899 2,500 

Total 17,500 


COMMERCIAL  STATISTICS. 


ArticlM. 

1890. 

1808. 

1887. 

Lon  snd  timber  ...^.^...«.-n*.*..TrTTTT,,,^*-..,TT-rT-r*-rT-r ^-.t 

Tom. 

«6.000 
2,8:i5 
2,025 

Tom. 

90,880 

455 

194 

180 

00 

88,040 
440 

K<^in    ...••...••... 

Tur|»entin6 

80 

GrMiii  and  f«»rtill««r 

185 

Aftiiftral  nn  4*  re  hand  ISO  ....•.■ « ■■•«... 

25 

Total 

70,850 

07,249 

84,310 

S    ID. 

IMPROVEMENT  OP  CHANNEL  FROM  OULFPORT  TO  SHIP  ISLAND  HARBOR^ 

MISSISSIPPI. 

The  depth  of  water  over  the  line  of  the  proposed  channel  varies 
from  8.9  feet  to  17.0  feet,  and  in  the  proposed  basin  there  is  an  average 
depth  of  about  9  feet. 

PLAN  OP  IMPROVEMENT. 

The  plan  of  improvement  is  to  excavate  a  channel  and  anchorage 
basin  of  19  feet  at  mean  low  water  from  the  pierliea<l  next  the  shore  at 
Gulfport,  Miss.,  through  the  Mississippi  Sound,  to  the  19-foot  curve  in 
the  anchorage  at  Ship  Island  Harbor,  Mississippi. 

Act  of  Congress  approved  March  3,  1899,  provides: 

Gnlfport,  Miss.,  t(>  Ship  Island  Harbor:  The  Secretary  of  War  is  hereliy  anthoriied 
to  enter  into  a  contra<;t  or  contracts  to  dredge  a  cliannel  300  feet  wide  and  19  feet 
deep  at  ineao  low  water  from  the  anchora;;e  ut  Ship  Ittland  Harbor,  on  the  Gnlf  of 
Mexico,  to  (Jnlfport,  in  Harrison  Connty,  in  the  State  of  MisMirtMippi,  and  to  conntraet 
at  the  end  of  said  channel  next  the  shore  an  ancliora^e  basin  of  similar  depth,  not 
less  than  2,610  feet  by  1,320  feet  in  area,  at  a  cost  not  to  exceed  $luO,000;  and  the 
Secretary  of  War  is  further  authorized  to  contract  for  the  maintenance  of  said  chan- 
nel and  anchorafre  basin  for  tho  t«rai  of  live  years  after  its  completion  for  the  snm 
of  $10,000  annually:  Prorided,  That  the  necessary  expenses  for  such  examinations, 
surveys,  and  iuKpections  of  the  work  as  may  be  required  from  time  to  time  to  deter- 
mine whether  the  channel  and  anchorai^e  basin  are  dred<[;ed  and  maintaineil  as 
require<l  by  this  act  shall  be  paid  from  the  permanent  indefinite  appropriation  made 
by  section  4  of  the  river  ami  harbor  act  approved  Jaly  5.  18^4 :  And  prorided/urtkerf 
That  the  depths  provided  for  shall  be  at  mean  low  water  as  determined  by  the 
engineer  officer  in  local  charge  of  the  work. 

Proposals  for  dredging  and  maintaining  channel  and  basin  in  Missis- 
sippi Sound,  Mississippi,  between  Ship  island  Harbor  and  Gnlfport, 
Miss.,  were  advertised  for  on  May  10, 1899,  and  no  Jiiids  received* 
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S  II. 

IMPROVEMENT  OP  SHIP  ISLAND  PASS,  MISSISSIPPI. 

The  condition  of  the  proposed  channel  is  such  a8  to  allow  vessels  of 
20  to  21  feet  draft  to  ascend  to  the  anchorage  of  Ship  Island  Harbor, 
MLssissippi. 

PLAN  OP  IMPROVEMENT. 

The  plan  of  improvement  is  to  excavate  a  channel  of  26  feet  at  mean 
low  water  across  Ship  Island  Bar  from  the  inner  to  the  outer  2G-foot 
curve  ill  I  he  Gnlf  of  Mexico. 

Act  of  Congress  approved  March  3,  1899,  provides: 

Ship  Inland  Pnsa,  MissiHsippi:  To  complete  a  channel  throngb  Ship  Island  Pass, 
witb  a  depth  of  26  feet,  in  accordance  wiili  the  report  and  estimute  printed  iu  House 
Dociiiiieiit  No.  120,  Fifty-Hl'th  Congress,  third  seHsiou,  $40,000. 

Proposals  for  dredpinp:  were  advertised  for  on  April  25,  1899,  and 
bids  opened  on  May  :i5,  1899.  Coutnict  was  awarded  to  the  National 
Dredging  Company,  of  Wilmington,  Del.,  at  2:i.5  cents  per  cubic  yard, 
on  June  12, 1899. 

Money  statement. 

Amonnt  appropriated  by  rirer  and  har1>or  act  approved  March  3,  1899. ..  $40, 000.00 
Jnne  30,  18119,  amoaut  expended  during  tiscal  year 378.70 

Jnly  1,  1899,  balance  nnexponded 39,621.30 

July  1,  1899,  outAtandinjr  liabilities $8.63 

July  1,  1899|  amouut  covered  by  uucompluted  contracts 35, 000. 00 

35,008.63 

July  1,  1899,  balance  available * 4,612.67 

The  ftdlowing  appropriation  was  made: 

By  act  of  March  3, 1899 $40,000 


Ahitract  of  propoBaU  for  dredging  in  Ship  Island  Posb,  Mi$8.,  opened  May  25, 1899. 


Ho. 

iSfame  and  address  of  bidder. 

Number  and  kind  of  dredge. 

Nnmber 
of  scows. 

Nnmber 
of  tugs. 

Price  per 
cubic 
yard. 

•  1 

t 

National  Dredging  Co.,Wflming. 

toil,  Del. 
Ritlenhoune  Moore  Dredging  Co., 

Two  clam-ahell  and  1  sooop. 

0 

4 

u 

Mobile,  Ala. 

a  Recommended  for  acceptance. 

Note. — ^Tbe  time  for  oommeocing  and  completing  the  work  was  in  acoordanoe  with 
specUicationa. 


CONTRACTS  IN  FORCB. 


With  National  Dredging  Company,  dated  Jnne  12, 1899,  approved  by  the  Chief  of 
Enginet^rs  July  7,  1899,  for  dredging  at  the  rate  of  22^  cents  Jier  cubic  yard.  Work 
to  oommence  Aagnat  12, 1899;  to  be  completed  December  31, 1899. 
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S  12. 

IMPROVEMENT  OF  PEARL  RIVER  AT  ITS  MOUTH,  MISSISSIPPI. 

The  condition  of  the  proposed  channel  is  sach  as  to  allow  vessels  of 
7  to  7^  feet  draft  to  ascend  to  the  lamber  mills  located  on  East  and 
West  Pearl  rivers,  Mississippi. 

PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  is  to  excavate  a  channel  300  feet 
wide  and  9  feet  deep  at  mean  low  water  from  the  9-foot  carve  at  the 
month  of  East  Pearl  Kiver,  Mississippi,  across  the  bar  to  the  9-foot 
carve  in  Mississippi  Sound. 

A  previous  project  (see  Eeport  of  Chief  of  Engineers,  1885,  page 
1367)  was  submitted  for  a  channel  100  feet  wide  and  12  feet  deep  at 
mean  low  water,  and  by  acts  of  August  11, 1888,  and  September  19, 
1890,  $10,000  was  appropriated  to  dredge  this  channel;  but  as  it  is  neces- 
sary to  cross  other  bars  over  which  there  is  a  least  depth  of  about  9 
feet  at  mean  low  water,  the  present  project,  as  above  stated,  was  finally 
adopted. 

Act  of  Congress  approved  March  3, 1899,  provides: 

Month  of  Pearl  River,  Mississippi :  Completing  improvement  in  aooordanoe  with 
the  project  dated  December  23, 1896,  $18,199.80. 

Proposals  for  dredging  were  advertiped  for  on  April  25, 1899,  and  bids 
opened  on  May  25, 1899.  Contract  was  awarded  to  the  National  Dredg- 
ing Company,  of  Wilmington,  Del.,  at  27  cents  per  cubic  yard,  on  June 
12, 1899. 

Money  statement 

July  1,1898,  balance  unexpended ^$9,945.35 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1^9  ...    18, 199. 80 

28, 145. 15 
June  30, 1899,  amount  expended  during  fiscal  year 162.20 

July  1, 1899,  balance  unexpended 27,982.96 

July  1,1899,  outstanding  liabilities 8. 63 

July  1, 1899,  balance  available 27,974.32 

The  following  appropriations  have  been  made: 

By  act  of— 

August  11. 1888 $5,000.00 

September  19, 1890 5,000.00 

March  3, 1899 18,199.80 

Total 28,199.80 

iSee  "statement/' Improvement  Pearl  Elver  below  Jackson* 
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^hatraet  of  propo»aUfar  dredging  at  the  mouth  of  Pearl  Biver,  Mieeiseipni,  opened  Mav 

£S,  1899. 


:jso. 

Kame  and  addnas  of  bidder. 

Nnmber  and  Icind  of  dredge. 

Number 
of  scows. 

Number 
of  tugs. 

Prioeper 
cobio 
yard. 

a 

National  Dred^g  Company,  Wil- 
mington, Del. 
Jno.  J7  Keegan,  New  Orleans,  La . . . 

Two  clam  abeU  and  1  sooop. 

9 

4 

Omta 
27 

28 

a 

Rittenbonse  Moore  Dredging  Co., 
Mobile,  Ala. 

29 

aBeoomoiended  for  aeoeptance. 

NOTB. — The  time  for  oommencing  and  completing  the  work  was  in  accordance 
vith  specifications. 


CONTRACTS  IN  FORCB. 


With  National  Dredgine  Company,  dated  Jnne  12,  1899,  approved  by  the  Chief 
of  Engineers  July  7, 1899,  tor  dredging,  at  the  rate  of  27  cents  per  cubic  yard.  Work 
to  commence  August  12, 1889;  to  be  completed  December  31, 1899. 


S  13. 

IMPROVEMENT  OF  PEARL  RIVER  BELOW  JACKSON,  MISS. 

For  original  condition  of  this  work  and  for  work  done  prior  to  June 
30,  1898,  see  pages  1443  and  1444,  Annual  Beport  for  1898. 

PLAN   OF  IMPROVEMENT. 

To  afford  a  2-foot  channel  from  the  month  at  the  Bigolets  np  to  Jack- 
son, Miss.,  a  distance  of  315  miles,  by  removal  of  obstructions,  etc. 

WORK  OP  THE  PAST  YEAR. 

Operations  were  resumed  with  a  snag  boat  on  May  1, 1899,  at  the 
head  of  Holmes  Bayou,  and  9J  miles  of  river  was  worked  over  to  June 
SO,  1899.    The  following  is  a  statement  of  the  work  performed: 

Removed  from  river: 

Soags 193 

Stumps 104 

Logs 130 

Logs  on  bankseat  up 175 

Logs  removed  from  drift  piles 1,108 

Overhangios  trees  felled,  pulled  back,  cat  up,  and  removed 1,403 

Boshes  cut  (estimated),  cords 15 

The  present  condition  of  this  section  of  river  is  such  as  to  allow  navi- 
gation by  light-draft  boats  all  through  the  year  from  the  mouth  to 
Monticello,  Miss.,  160|  miles;  thence  to  Jackson,  Miss.,  151^  miles,  the 
river  can  be  navigated  on  a  rise  of  6  or  7  feet  above  low  water  only. 

The  total  amount  expended  on  this  improvement  to  June  30, 1899,  is 
$148,690.51. 
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Money  itaiemenU 

Jnly  1, 1898,l>n1ftnoe  nnexpendetl ^$880. 36 

Aiuuuut  appiupriated  by  river  aud  harbor  act  approved  March  3»  181)0. ..      7,  UOO.  00 


Jane  30, 1899,  amoant  expended  doriDg  Hscal  year 


7,8S0.3S 
1,397.22 


July  1, 1899,  balance  nnexpencled 6,483.14 

July  1, 1899,  ouUUudiug  liabilities 524.44 


July  1, 1899,  balance  available 5,958.70 


Amount  (eAtimat«d)  rer|iiire<l  for  completion  of  existing  project 33,000.00 

Amount  thatcaiiUHprotitablyexpeudediuUscalyeareudiug  June 30, 1901: 

For  work8  of  ini)iroveinent $10,000.00 

For  maiuteuauce  of  improvemeut 7,000.00 

17,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
^    harbor  acts  of  18G6  aud  18G7  uud  of  sundry  civil  act  of  June  4, 1897« 

Tbc  following  ai)X)roi>riations  have  bceu  mado: 

By  ait  of— 

.'une  14,1880 $30,000 

Marrli  3, 1881 25,000 

August  2,  1882 15.000 

Jnlv  5,1884 10,000 

Aujrust5,  18««5 13,125 

August  11,  1888^ 15,000 

8iM»t<mln*r  19,1890^ 20,000 

July  13,  1892 15,000 

August  18,  1894 5,000 

June  3,1896 10,000 

Maich3,1899 7,000 

$165, 125 

Amount  reported  under  improvement  of  mouth  of  Pearl  River 10, 000 


Total w 155,125 


COMMKKCIAL  8TATI8nC8» 


ArtklM. 

1890. 

1898.a 

1897.a 

8iw  Ift^,  pin6.. ..•..••••••••.••>••....••>.•••.•......••.>.•-•>>. ....... 

Tona. 
2rt,  074 
28.tf34 

Lumber  ..............r 

Total 

64.708 

a  No  statlstien  for  these  years  obtainable. 

iDoes  not  include  $9,945.35  appropriated  for  dredging  at  month  and  included  in. 
last  .year's  report. 

<()f  fixfh  of  those  appropriations  the  law  required  $5,000  to  be  applied  to  dredging 
at  mouth  of  Feurl  Kiver, 
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S  14. 

IMPROVEMENT  OP  PEARL  RIVER  BETWEEN  CARTHAGE  AND  JACKSON, 

MISSISSIPPI. 

For  original  condition  of  work  and  work  done  prior  to  June  30, 1808, 
see  pages  1444  aud  1445,  Annaal  Ueiiort  for  1808. 

PLAN  OP  IMPROVEMENT. 

The  plan  of  improvement  is  to  afford  a  channel  of  naviprable  width 
and  2  leet  deep  at  mean  low  water  from  Carthage  to  Jackson,  a  dis- 
tance of  105  miles,  by  removal  of  obstructions,  etc.  This  project  was 
completed  in  1803  at  a  cost  of  $26,014.08,  subseqaeut  work  being  for 
maiuteuauce. 

WORK  OP  THE  PAST  YEAR. 

On  Joly  1, 180R,  work  was  in  progress  on  this  section  of  river.  A 
bank  party  with  skiffs  worked  from  Flat  Boat  Cut  off  downstream  to 
Forked  Pine  Bluff,  Mississip]>i,  20  miles,  to  Aup:ust  15,  1808,  when 
operations  were  suspended  on  account  of  lack  of  funds.  The  following 
is  a  atutement  of  work  performed: 

Removed  l^om  river: 

Bnaga 8,660 

Log8 780 

Btninps 237 

Lo<r8  and  stninps  on  banks  out  op 554 

1jOi:s  removed  from  drift  pilen..; 214 

Overbanj^in^  trees  felled,  puUed  back,  cut  up,  and  removed 1,807 

Trees  triiimied 3 

Busbescut  (estimated) 3,490 

Tbe  condition  of  the  improvement  on  June  30,  1800,  is  such  as  to 
allow  light-draft  boats  to  navigate  on  a  3-foot  rise  above  ordinary  low 
water  from  Carthage  to  Jackscm. 

The  total  amount  expended  on  this  improvement  to  June  30, 1809, 
is  $35,900. 

Money  statement. 

July  1, 1898, balance  unexpended $633.20 

Amouut  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .      2, 500. 00 

3,132.20 
June  30, 1899,  amount  expended  daring  fiscal  year 551.20 

Jnly  1, 1899,  balance  unexpended 2,581.00 

July  1, 1899,  outtttandiug  liabilities 86.78 

Jnly  1, 1899,  balance  available 2,41»4.22 


I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  inaiiitennnce  of  improvement 2, 400. 00 
Submitted  in  rompliauce  w  tli  refiuinnienta  of  sections  2  of  river  and 
harbor  acts  of  18()6  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 

The  following  appropriations  Lave  been  made: 


By  act  of— 

March  3, 1879 $6,000 

Juue  14, 1880 7,  •  00 

Manh  3,^81 2,500 

August  2, 18H2 2,500 

Angustfi,  1881?    2,250 

AugUHt  11, 1888 2,500 

September  19, 181K) 3,000 


By  act  of— 

July  13,1892 $5,000 

August  18, 1894 2,400 

Juno  3, 1896 2,400 

March  3,1899 2.500 

Total 38,550 
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S  15. 

IMPROVEMENT  OF  PEARL  RIVER  BETWEEN  EDINBURQ  AND  CARTHAGE, 

MISSISSIPPI. 

For  original  condition  of  work  and  work  done  prior  to  Jane  30, 1898, 
see  page  1445,  Annual  Beport  for  1898. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  is  to  afford  a  high-water  channel  for  nse  of 
steamers  during  six  or  eight  months  of  the  year  for  a  distance  of  23| 
miles,  by  removal  of  obstrudtiouB,  etc.  Original  project  was  completea 
in  1893  at  a  cost  of  $10,662.49,  subsequent  work  being  for  maintenanoe. 

WORK  OF  THE  PAST  YEAR. 

Work  was  resumed  on  May  1, 1899,  by  bank  party  with  skifit9  at 
Edinbnrg,  Miss.,  and  carried  on  downstream  to  Pine  Bluff  on  June  30, 
1899.    The  following  is  a  statement  of  work  performed : 

Removed  from  river: 

Snajfs 2,685 

Stamps 799 

Logs 560 

Logs  ami  stamps  on  banks  eat  op 654 

Drift  piles  removed 4 

Overhanging  trees  felled,  palled  back,  oat  ap,  and  removed ,  1,013 

Trees  trimmed 104 

Bashes  ont  (estimated) 5,165 

The  condition  of  this  section  of  river  on  June  30, 1899,  is  snch  as  to 
allow  light  draft  boats  to  navigate  from  Edinbnrg  to  Carthage  on  a 
4-f<K)t  rise  above  ordinary  low  water. 

The  total  amount  expended  on  this  improvement  to  June  30, 1899,  is 
$16,552.13. 

Money  statement 

July  1, 1898,  balance  nnezpended $291.88 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. ..      1, 000. 00 


1,291.88 
Jane  30, 1899,  amount  expended  daring  fiscal  year 594.01 


Jnly  1, 1899,  balance  unexpended 697.87 

July  1, 1899,  outstanding  liabilities 320.60 


July  1, 1899, balance  available 377.27 


{Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  following  appropriations  have  been  made: 

By  act  of—  I  By  act  of— 

Jn1y5,1884 $2,500  i         August  18, 1894 (maintenanoe)      $600 


Augusts,  1886 2,25.> 

August  11, 1888 5,000 

September  19, 1890 5,000 

Jaly  13, 1892  (maintenance)..  600 


June3, 1896  (maintenance)...        500 
March  3, 1899  (maintenance) .     1, 000 

Total 17,280 
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S  l6. 

IMPROVEMENT  OF  BOGUE  CHTTTO,  LOUISIANA. 

For  original  condition  of  work  and  for  work  done  prior  to  June  30, 

1898,  see  pages  1445  and  1446,  Annual  Report  for  1898. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  is  to  afford  a  channel  3  feet  deep  at  mean 
low  water  from  the  mouth  up  to  Alford's  bridge,  near  Summit,  Miss.,  a 
distance  of  190  miles,  by  removal  of  obstructions,  bank  work,  etc. 

WORK  OP  THE  PAST  YEAR. 

On  July  1, 1898,  work  was  in  progress  at  head  of  Middle  Bogue,  and 
was  carried  upstream  3$  miles  to  September  6, 1898,  when  operations 
were  suspended  on  account  of  lack  of  funds.  Work  was  resumed  under 
appropriation  made  by  act  of  March  3,  1899,  on  May  1,  1899,  at  the 
mouth  of  the  river  and  carried  upstream  to  West  Bogue  on  June  30, 

1899.  The  following  is  a  statement  of  the  work  performed  during  the 
year: 

Removed  from  river : 

Snags 73 

Stumps 107 

Logp 58 

Logs  and  stumps  on  banks  cut  up 108 

Overhanging  trees  felled,  pulled  back,  cut  up,  and  removed 692 

Bushes  out,  estimated 16,325 

Gravel  and  sand  excavated  and  deposited  in  dams cubic  yards . .  2, 389 

Brush  cut  and  made  into  mattresses  and  deposited  in  dams cords. .  40 

The  present  condition  of  this  river  is  such  as  to  allow  light-draft  boats 
and  large  rafts  of  logs  and  timber  to  navigate  for  a  distance  of  79|  miles 
above  the  mouth,  and  on  a  3foot  rise  navigation  may  be  carried  on  llOJ 
miles  farther  upstream. 

The  total  amount  expended  on  this  improvement  to  June  30, 1899,  is 
$20,789.74. 

Money  statement. 

July  1, 1898,  balance  unexpended $1,303.53 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3, 1899. . .      5, 000. 00 

6,303.53 
June  30, 1899,  amount^expended  during  fiscal  year 2,093.27 

Jul5^  1,  1899,  balance  unexpended 4,210.26 

July  1,  1899,  outstanding  Labilities 514.85 

July  1, 1899,  balance  available 3,695.41 

[Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 : 

For  works  of  improvement $10,000.00 

For  maintenance  of  improvement 3, 000. 00 

13,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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Tbe  followiug  appiopriatious  have  been  made: 

By  act  of— 

September  19, 1890 $6,000 

July  13,  1892 6,000 

Augnat  18,  1894 5,000 

Junes,  1896 6,000 

March  3, 1899 5,000 

Total 26,000 


COMMERCIAL  STATISTICS. 


Article*. 

1899. 

1896. 

1897. 

Lion  and  timber.  Dine 

Ton$. 
14,000 
4.000 

Tom. 
8,457 
4,476 

6.720 
60 

T^offs  And  ^imbiir  CTDrfiAS  *•••••••••••..•»   ••  .••••.•.••••••.••.«••.••• 

Tot*l 

18.000 

12,fiW 

6.780 

S  17. 

SURVEY  FOR  CANAL  BETWEEN  W^ARRIOR  RIVER  AND  FIVE-MILE  CREEK, 

ALABAMA. 

The  sundry  civil  act  of  Jane  4, 1897,  directed  that  a  survey  be  made 
for  canal  between  Warrior  Kiver  and  Five- mile  Creek,  Alabama,  the 
expenses  of  which  survey  were  to  be  paid  from  the  unexpended  balance 
of  appropriation  for  improving  Black  Warrior  River  from  Tuscaloosa 
to  Daniels  Creek. 

This  survey  was  begun  August  14, 1897,  and  carried  on  until  Feb- 
ruary 28, 1898,  three  parties  being  occupied—two  on  topography,  etc., 
and  one  on  precise-level  work.  All  field  work  was  completed,  and 
report,  together  with  maps,  drawings,  estimates,  etc.,  was  forwarded 
with  letter  dated  November  19, 1898,  and  published  as  House  Doc.  No. 
88,  Fifty-fifth  Congress,  third  session. 


SURVEY  OF  W^ATBRWAY  BETWEEN  WARRIOR  RITBR  AND  FrVB-MIUB 
OBEEK,  ALABAMA, VIA  VALLEY  RIVER, BESSEMER,  AND  BIRMINOHAH. 

[Printed  in  House  Doo.  No.  88,  Fiftyfl<th  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  2>.  C,  December  13y  1898. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  report  of  Novem- 
ber 19, 1898,  with  map,"  by  Maj.  William  T.  Bossell,  Corps  of  Engineers, 
of  a  survey  made  in  compliance  with  requirements  of  the  sundry  civil 
act  of  June  4, 1897,  to  examine  into  the  feasibility  and  advisability  of 
the  improvement  of  the  waterway  beginning  at  a  point  at  or  near  the 
site  selected  for  Lock  No.  13,  on  the  Warrior  River,  and  continuing  up 
Valley  River  from  its  mouth  to  Bessemer,  Ala.,  thence  to  Birmingham, 
Ala.,  and  beyond  to  Five-mile  Creek,  so  as  to  secure  a  channel  to  have 
a  minimum  depth  of  6  feet,  with  a  least  width  of  50  feet  at  the  water 
line,  and  to  ascertain  the  cost  of  such  improvement. 

>  Not  reprinted.    Printed  in  House  Doc.  No.  88,  Fifty-fifth  Congress,  thhrd  Beasion. 
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Migor  Bossell  states  that  the  country  through  which  the  Valley  River 
ruDS  is  very  broken  and  rocky,  with  high  banks;  that  there  is  no  dan- 
ger to  be  apprehended  from  overflows  caused  by  fli^ed  dams;  that  stone 
for  construction  is  everywhere  available;  that  there  is  no  question  of 
the  feasibility  of  buUding  this  line,  and  that,  if  the  work  is  coniiued 
at  present  to  canalizing  Valley  Biver  and  building  storage  reservoirs 
for  supplying  the  canal  with  water  in  times  of  drought,  the  project  is 
both  feasible  and  advisable. 

The  project  for  this  improvement  contemplates  the  construction  of 
21  dams  and  locks  of  10  feet  lift,  between  the  Warrior  Biver  and 
McAdory  (about  40  miles),  a  storage-reservoir  dam  at  Big  Blue  Greek, 
one  at  Little  Blue  Greek,  and  two  at  McAdory,  and  the  estimated  cost 
of  the  entire  work,  including  damages,  water  powers,  snubbing  posts, 
telegraph  and  telephone  lines,  contingencies,  and  the  construction  of  a 
railroad  for  transporting  materials,  is  $4,500,000. 

A  separate  project  is  presented  for  continuing  the  improvement  by 
canal  to  Five-mile  Greek.  It  provides  for  construction  between  Mc- 
Adory and  Five-mile  Greek  (about  23  miles)  of  13  locks  and  dams  and 
a  reservoir  dam,  and  the  estimated  cost  of  this  work,  including  miscel- 
laneous items  and  contingencies,  is  $4,000,000;  but  the  local  engineer 
states  that  it  is  doubtfhl  if  the  canal  can  be  operated  throughout  the 
year  on  account  of  insufficiency  of  water  supply. 

In  forwarding  this  report  to  this  office  the  division  engineer,  GoL 
Peter  G.  Hains,  Gorps  of  Engineers,  states  that,  as  the  water  supply 
for  the  Valley  division,  from  McAdory  Greek  to  Five-mile  Greek,  is  not 
sufficient  to  feed  the  canal,  the  construction  of  that  part  of  the  water- 
way is  not  advisable,  and  for  the  reason  that  the  projected  improve- 
ment ends  at  the  Warrior  Biver,  which  is  not  deep  enongh  to  carry  the 
freight  to  tide  water,  he  does  not  concur  in  the  opinion  of  the  district 
engineer  that  the  improvement  of  the  river  division,  from  Warrior 
Biver  to  McAdory  Greek,  is  feasible  and  advisable.  He  remarks,  how- 
ever, that  if  the  Warrior  Biver  were  improved  so  as  to  give  a  6-fooft 
navigable  depth  from  the  mouth  of  Valley  Greek  to  the  Tombigbee, 
and  the  latter  so  improved  as  to  c^irry  that  depth  to  the  O^ulf.  the 
improvement  of  Valley  Greek  would  perhaps  be  a  desirable  work,  form- 
ing one  link  in  the  chain  from  the  coal  fields  to  the  Gulf. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
BrtQ.  Oen.y  Chief  of  Engineers^ 

U.  S.  Army. 

Hon.  B.  A.  AxasB, 

Secretary  of  War. 


bspobt  of  maj.  william  t.  bobsbll,  gobps  op  bnginebbs. 

United  States  Enoineeb  Office, 

MoMle,  Ala.y  November  19y  1898. 
Oenebal:  The  sundry  civil  act  approved  June  4, 1897,  provides  for 
a  survey,  as  follows : 

That  the  Secretary  of  War  be,  and  he  hereby  is,  direoted  to  caase  a  snryey  to  h% 
made  to  examine  into  the  feasibility  and  advisability  of  the  improyement  of  th« 
If  aterway  beginning  at  a  point  at  or  near  the  site  selected  for  lock  numbered  thiiw 
teen,  on  the  Warrior  River,  and  continnins  np  Valley  Biver  from  its  month,  follow- 
ing the  general  course  of  said  stream  to  Bessemer,  Alabama;  thence  up  the  Valley 
to  Birmingham  and  beyond  to  Five-mile  Creek^  at  a  point  where  sumcient  head 
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can  be  obtained  to  sapply  water  for  that  part  of  said  roate  between  Five-mile  Creek 
and  Bessemer,  Alabama,  so  as  to  secure  a  channel  to  have  a  mlDimam  depth  of  six 
feet  and  be  at  least  fifty  feet  in  width  at  the  water  line,  and  to  ascertain  toe  cost  of 
such  improyement,  and  the  cost  of  snoh  survey  shall  be  defrayed  from  the  nnex- 

SBnded  balance  of  the  funds  heretofore  appropriated  for  the  improvement  of  the 
lack  Warrior  River  from  Tuscaloosa  to  Daniels  Creek. 

I  was  charged  with  the  duty  of  making  this  survey  by  letter  from 
the  Chief  of  Engineers,  United  States  Army,  dated  June  10, 1897.  I 
at  once  prepared  a  project  for  the  work  and,  as  soon  as  the  same  had 
been  approved,  took  steps  to  organize  surveying  parties  and  put  them 
in  the  field.  Mr.  Joseph  Bipley,  assistant  engineer  in  the  Detroit  dis- 
trict, was  temporarily  liirloughed  from  that  district  and  given  charge  of 
the  survey.  I  kept  in  constant  communication  with  Mr.  Kipley  during 
the  progress  of  the  work  and  agree  with  him  generally  in  the  cooclu- 
sious  drawn.  His  report,  a  valuable  one,  is  inclosed,  and  attention  is 
invited  to  it  for  many  details. 

I  also  inclose  the  report  of  Mr.  O.  W.  Ferguson,  surveyor  in  charge 
of  precise-level  party,  together  with  a  complete  list  of  bench  marks 
established  by  his  party. 

The  improvement  desired,  and  to  decide  the  feasibility  and  advisa- 
bility of  which  this  survey  is  made,  has  for  its  object  the  ultimate  form- 
ing of  a  waterway  with  all-the-yearround  navigation  from  the  coal, 
iron,  and  lime  regions  of  central  Alabama  to  tide  water  at  Mobile,  Ala. 

The  Birmingham  district,  which  to-day  probably  dictates  the  price 
of  pig  iron  to  the  world,  is  the  objective.  It  lies  in  and  adjacent  to 
Jones  Valley  in  north  central  Alabama.  This  district  seldom  excels 
3  to  4  miles  in  width,  and  is  the  divide  between  the  Cahaba  Biver 
on  the  east  and  Warrior  Biver  on  the  west.  These  rivers  both  flow 
in  a  southerly  direction,  and  their  waters  unite  in  the  Mobile  Biver. 
To  the  north  of  the  district  lies  the  valley  of  the  Tennessee  Biver. 
The  connection  of  the  famous  district  with  tide  water  by  a  navigable 
waterway  has  been  proposed  many  times,  and  advantages  have  been 
claimed  for  each  of  the  three  routes,  viz,  via  Warrior  Biver;  via 
Cahaba  Biver,  and  via  Tennessee  Biver.  1  had  hoped  to  have  been 
given  authority  to  examine  all  these  routes  and  thereby  collect  such 
data  as  would  by  discussion  settle  which  of  these  routes  would  be  most 
advantageously  used.  By  the  language  of  the  law,  however,  I  have 
been  restricted  to  the  route  via  the  Warrior  Biver,  and  also  to  one  line 
only  to  this  river. 

The  line  proposed,  and  which  the  law  requires  to  be  surveyed,  leaves 
the  Warrior  Biver  at  the  mouth  of  Valley  Biver;  thence  follows  up 
this  river  (Valley  Biver),  passing  into  Jones  Valley  through  the  gap  of 
this  river.  The  line  from  this  gap  to  the  terminus  near  the  head  waters 
of  Five-mile  Creek  is  along  the  valley  of  the  western  slope  of  West 
Bed  Mountain.  This  latter  part  makes  use  of  the  valleys  of  Village 
and  Five-mile  creeks. 

An  examination  of  the  route  shows  that  waterway  is  naturally 
divided  into  two  parts:  First,  from  the  head  waters  of  Five-mile  Creek 
to  gap  in  the  mountains  at  Valley  Biver;  and  second,  from  this  point 
to  the  Warrior  Biver.  The  first  is  a  true  canal  and  the  second  a 
canalized  river.  As  will  be  noticed  on  profile  sheet  1,*  the  whole  line 
is  laid  out  so  that  there  are  but  few  places  where  the  canal  will  be  in 
fill.  This  reduces  loss  from  filtration,  and  also  dangers  in  construction, 
to  minimum. 

The  length  of  canalized  river  is  about  40  miles  and  of  canal  proper  23 
miles.    The  country  through  which  the  Valley  Biver  runs  is  very 

*  Only  the  general  map  and  profile  printed. 
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broken  and  rooky,  with  high  banks.  Tbere  is  no  danger  to  be  appre- 
hended from  overflows  caused  by  fixed  dams,  and  stone  for  construction 
is  everywhere  available.  There  is,  however,  no  line  of  communication 
for  bringing  cement,  iron,  etc.  To  remedy  this,  a  railroad  will  have  to 
be  built,  equipped,  and  operated  by  the  United  States  or  the  contractor 
doing  the  work.  The  saving  in  freights  and  delays  will  more  than  pay 
the  cost  of  this  road.  I  have  carefully  gone  over  the  plats  to  see  if  high 
lifts  could  be  used  with  economy,  instead  of  ordinary  locks  and  dams, 
and  I  find  that  locks  with  lifts  of  10  feet  are  the  best  for  the  whole 
line.  There  is  no  question  of  the  feasibility  of  building  this  line,  and 
the  only  question  is  as  to  the  feasibility  of  operating  it — that  is,  is  there 
enough  water  available  for  this  purpose.  At  the  time  of  the  survey 
all  streams  were  very  low  and  there  had  been  a  long-continued  drought. 
The  amount  of  water  then  in  Valley  River  at  the  summit  level  of  this 
part  was  not  enough  to  operate  the  canal,  so  that  it  will  be  necessary 
to  make  a  storage  reservoir  at  or  near  McAdory.  The  valleys  at  that 
point  are  very  favorable  for  that  purpose.  Two  dams  are  recommended, 
which  together  will  impound  enough  water  to  supply  the  canal  for 
three  months  without  rain.  In  the  canal  proper  a  storage  reservoir 
must  be  built  at  the  head  waters  of  Five-mile  Creek,  but  even  with 
this  it  is  doubtful  if  the  canal  can  be  operated  throughout  the  year. 
If,  however,  the  work  is  confined  at  present  to  canaliziug  Valley  Eiver 
and  building  storage  reservoirs,  which  can  also  be  used  as  loading 
basins,  the  savings  on  freights  will  be  enough  to  build  up  a  large  export 
trade,  and  I  can  answer  that  the  project  is  both  feasible  and  s^visable. 

In  carrying  out  this  work  all  land  for  reservoirs,  and  a  marginal  strip 
150  feet  wide,  should  be  purchased.  Both  banks  of  Valley  River  should 
be  purchased  to  a  width  of  150  feet,  widening  out  on  both  sides  at 
locks  to  300  feet;  also  right  of  way  for  railroad,  and  building,  equipping, 
and  operating  same  during  construction.  Telephone  lines  and  electric- 
li^bting  plants  should  be  put  in.  Turning  and  passing  basins  must  be 
made  in  each  level. 

Should  the  traffic  become  in  the  future  so  great  that  the  storage  res- 
ervoirs  at  McAdory  Mills  could  not  supply  enough  water,  then  a 
storage  reservoir  may  be  built  near  head  waters  of  Five-mile  Creek,  and 
a  feeder  constructed  to  bring  the  water  to  Valley  River. 

ESTIMATE  OF  OOST. 

I  estimate  the  cost  of  this  canal  somewhat  higher  than  Assistant 
Engineer  Ripley,  as  follows: 

From  mouth  of  VaUey  River  to  and  inclading — 

Lockl $156,000 

Lock2 147,000 

Looks 155,000 

Lock  4 150,000 

Lock5 151,000 

Locke 149,000 

Lock? 147,000 

Locks 146,000 

Look9 148,000 

Look  10 145,000 

Lock  11 160,000 

Lock  12 148,000 

Look  13 145,000 

Lock  14 151,000 

Lookl5 146,000 

Lock  16 147,000 

LooklT 149,000 
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Big  Blue  Creek  Reservoir  Dam $18,000 

To  and  including — 

LocklS 147,000 

Lock  19 161,000 

Lock  20 152,000 

Little  Blae  Creek  Reservoir  Dam 26,000 

To  and  incloding  Lock  21 148,000 

Lock  21  to  upper  end  of  loading  basin 130,000 

MoAdorv  Reservoir  Dam,  50-foot  head 300,000 

Reservoir  Dam  2,  at  McAdory  Creek,  30-foot  head 200,000 

Miscellaneons,  including  railroad,  damages,  water  powers,  snabbing  posts, 

telegraph  and  telephone  lines,  etc 400,000 

Engineering  and  contingencies 280,000 

Total  estimate  for  canalizing  Valley  River  from  McAdory  Mill  to 
Warrior  River 4,500,000 

E9Hmatefor  oanal  proper  from  near  headwatere  of  Five-mile  Creek  to  MeAdory. 

From  upper  end  of  loading  basin  on  Valley  River  to  and  including — 

Lock  22 $116,000 

Lock  23 167,000 

Lock  24 142,000 

Lock^ 275,000 

Lock  26 161,000 

Lock  27 180,000 

Lock  28 173,000 

Lock  29 148,000 

Lock  30 143,000 

Lock  31 117,000 

Lock  32 119,000 

Lock  33 103,000 

Look  34 550,000 

Lock  34  to  reservoir  dam 1 701.000 

Reservoir  dam  to  Five-mile  Creek 415, 000 

Miscellaneons,  including  electric  lights,  telegraph  and  telephone  lines, 

keepers' dwellings  at  spillways,  etc 107,000 

Engineering  and  contingencies 383,000 

Total  estimate  for  canal  proper,  from  head  waters  of  Five-mile  Creek 

to  McAdory 4,000,000 

BespectfuUy  submitted. 

William  T.  Kossell, 

Major  J  Corps  of  EngineerM. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Ungifieers,  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  Indorsement.] 

U.  S.  Enghnbbb  Office, 
Baltimore^  Md.,  December  5, 1898. 

Respectfully  submitted  to  the  Chief  of  Engineers. 

The  report  of  the  district  engineer  shows  that  the  water  supply  for 
the  Valley  division,  from  McAdory  Creek  to  Five-mile  Creek,  is  not 
sufficient  to  feed  the  canal,  consequently  the  construction  of  that  part 
of  the  waterway  is  not  advisable. 

In  respect  to  the  Eiver  division,  viz,  the  part  from  the  Warrior 
River  to  McAdory  Creek,  the  district  engineer  regards  that  as  both 
feasible  and  advisable.  I  do  not  concur  in  this  opinion.  Assuming 
that  the  estimate,  $4,500,000,  is  ample,  which  I  think  doubtful  because 
of  the  unsatisfactory  manner  in  which  appropriations  are  made,  tiiere 
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still  remams  the  fact  that  the  improTement  ends  at  the  Warrior  Kivery 
which  is  not  deep  enough  to  carry  the  freight  to  tide  water. 

If  the  Warrior  Biver  were  improved  so  as  to  give  a  6-foot  navigable 
depth  from  the  mouth  of  Yalley  Greek  to  the  Tombigbee,  and  the  latter 
so  improved  as  to  carry  that  depth  to  the  Gulf,  the  improvement  of 
Valley  Greek  would  perhaps  be  a  desirable  work,  forming  one  link  in 
the  chain  from  the  coal  fields  to  the  Oulf. 

The  projects  for  the  improvement  of  the  two  rivers,  Warrior  and 
Tombigbee,  it  will  be  seen  by  reference  to  the  annual  report  of  the  dis- 
trict engineer,  are  reported  as  indefinite.  To  improve  Valley  Greek, 
therefore,  without  adopting  definite  projects  for  the  improvement  of 
the  Warrior  and  Tombigbee,  would  involve  expenditures  wholly  out  of 
proportion  to  the  benefits  to  be  accomplished. 

The  improvement  of  Valley  Greek  should  form  an  integral  part  of  a 
system  reaching  from  the  coal  fields  of  northern  Alabama  to  the  Gulf 
of  Mexico. 

Peter  G.  Hains, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer ^  Southeast  Division. 


RBrORT  OF  ASSISTAKT  BKOINBSR  JOSEPH  RIPLEY. 

ICajor:  I  have  the  honor  to  sabmit  the  following  report  on  the  feasibility  and 
adTisabilitv  of  making  a  waterway  channel  at  least  6  reet  deep  and  50  feet  wide 
from  the  wanior  River  to  Bessemer,  Ala.,  by  the  way  of  YaUey  River,  and  thence 
up  Possnm  Valley  past  Birmingham  to  the  reservoir  site  on  Five-mile  Creek. 

The  Appalachian  mountain  system  extends  ronghly  parallel  to  the  Atlantic  coast 
from  Canada  to  central  Alabama. 

The  Birmingham  district  is  in  the  northern  part  of  central  Alabama,  and  located 
in  and  adjacent  to  Jones  Valley,  which  seldom  exceeds  3  or  4  miles  in  width,  and  is 
part  of  Long  Valley,  which  for  100  miles  is  a  divide  between  the  swiftly  running 
warrior  and  Cahaba  rivers. 

The  floor  of  the  valley  is  600  to  660  feet  above  sea  level,  and  its  edges  are  rocky 
ridffes  whose  crests  are  700  to  1,200  feet  above  sea  level.  Adjacent  to  the  valley  on 
eacn  side  is  a  confosed  mass  of  ridges  and  steep  hills,  with  the  intervening  valleys 
having  their  longer  axes  parallel  to  the  southwesterly  trend  of  the  ranees.  These 
valleys  and  hills  vary  from  200  to  700  feet  in  elevation  above  sea  level.  Crossing 
the  country  every  few  miles  are  large  creeks  with  rapid  curreots,  which  rise  in 
springs  along  the  southeasterly  divide  and  flow  northwesterly  in  serpentine  channels, 
between  high  hills,  and  along  the  base  of  overhanging  rocky  bluffs  to  the  Warrior 
River,  or  similarly  in  a  southeasterly  direction  to  the  Cahaba  Hivei.  The  shortest 
distance  from  Birmingham  to  the  Warrior  River  is  16  miles  and  to  the  Cahaba  River 
Smiles. 

Valley  River  rises  in  Birmingham  and,  though  its  month  is  only  24  miles  distant, 
the  stream  is  60  miles  long.  It  flows  southwesterly  for  20  miles  to  West  Red  Moun- 
tain,  on  western  edge  of  the  valley,  thence  is  deflected  northwest,  its  course  being  an 
extremely  tortuous  one  for  the  remaining  40  miles.  Five-mile  Creek  is  8  miles  north- 
east of  Birmingham.    The  country  is  heavily  timbered  with  oak,  pine,  cedar,  etc. 

Surveyi. — The  i^rrangements  having  been  made  therefor,  1  was  furloughed  for  six 
months  by  Col.  G.  J.  Lydecker,  of  the  Detroit  district,  and  re}>orted  to  you  at  Mobile, 
Ala.,  on  August  17,  1897.  The  next  day  I  proceeded  to  Birmingham  and  spent  four 
days  making  an  examination  of  the  route  of  the  proposed  canal  to  determine  the 
character  and  extent  of  the  surveys  and  the  metnodfs  to  be  used  in  making  them. 
Thence  went  to  Vicksburg,  Miss.,  to  examine  precise  level  outfit.  Returning  to 
Mobile,  prepared  classified  lists  and  received  bids  for  camp  equipment  to  be  deliv- 
ered at  Birmingham  by  September  9.  As  no  instruments  were  available  in  the 
Mobile  district  lor  this  survey,  one  transit  and  two  levels,  rods,  etc.,  were  purchased, 
one  transit  and  one  plane  table  borrowed  from  Col.  G.  J.  Lydecker,  Detroit  district, 
and  one  precise  level  and  two  rods  from  Mai.  J.  H.  Willard,  Vicksburg  district. 

One  precise  level  and  two  topographical  parties  were  organized,  the  members 
being  selected  in  most  cases  from  those  in  the  civil-service  lists  and  who  were  imme- 
diately available. 
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UST  OF  MKMBKR8. 

Topograj^hioal  partiet, 

M.  G.  Barnes,  chief  of  party. 

W.  R.  Caldwell,  transitman. 

J.  D.  Garrison,  levelman. 

R.  E.  Tilden,  recorder. 

Henry  Geismer,  rodman  and  lerelman. 

George  B.  Kelley,  rodman  and  recorder. 

G.  A.  Fox,  tapeman  and  foreman. 

Arthur  Betts,  tapeman. 

W.H.HaU,  rodman. 

Two  teamsters  with  teams. 

Five  laborers,  colored. 

One  cook,  colored. 

Andrew  J.  Swift,  chief  of  party. 

Boykin  *W.  Pegues,  transitman. 

Charles  £.  Thompson,  levelman* 

W.  H.  Rippey,  recorder. 

J.  C.  Owen,  rodman  and  foreman. 

R.  M.  Williamson,  tapeman. 

W.  M.  Haey,  tapeman. 

F.  M.  Milner,  rodman. 

One  teamster  with  team. 

Five  laborers,  colored.  • 

One  cook,  colored. 

Precise  level  party. 

O.  W.  Ferguson,  chief  of  party, 

Edear  C.  Thompson,  recorder. 

J.  F.  Ghormley,  rodiuan. 

O.  D.  Sorrel  1,  rodman. 

B.  P.  Williams,  umbrellaman. 

J.  S.  McDonald,  axeman. 

One  cook,  colored. 

Teams  were  hired  when  required  to  move  camp. 

The  two  topographical  parties  went  into  camp  on  September  11, 8  miles  northeast 
of  Birmingham.  It  was  impossible  to  establish  a  system  of  triangulation  within 
the  allotted  time  and  cost,  as  all  lines  of  sight  between  stations  would  have  to  be 
cleared  through  heavy  timber  or  the  stations  built  from  15  to  80  feet  high. 

Traverse  lines, — A  primary  traverse  line  was  located  along  and  adjacent  to  the  pro- 

Eosed  canal  route.  The  stations  were  either  oak  hubs  driven  in  the  ground  or  one- 
alf  inch  holes  drilled  in  bed  rock  or  in  pieces  of  stone  about  1  foot  square,  which 
were  buried  2^  feet  below  the  surface  of  the  ground.  The  locations  of  all  stations 
were  witnessed  with  reference  to  two  or  more  trees.  The  angles  between  stations  were 
measured  by  three  repetitions  of  the  angle  to  the  ri^ht,  and  then  by  three  repeti- 
tions to  the  left,  the  Imiit  of  error  between  the  two  hems  ten  seconds.  At  ten  camp 
sites  azimuth  was  determined  from  star  observations.  The  azimuths  carried  along 
the  main  traverse  line  between  camp  sites  checked  well  with  the  corresponding 
observed  azimuths,  after  allowing  for  changes  due  to  difference  in  longitude  ana 
latitude. 

The  distances  between  traverse  stations  were  measured  with  steel  tapes,  plumbing 
to  the  ground  from  both  ends  of  either  the  partial  or  full  lengths  of  the  100-foot 
tapes.  The  limit  of  error  between  forward  and  back  measurements  was  1  in  5,000 
and  was  exceeded  on  an  average  of  1  course  in  20,  thus  necessitating  a  second  meas- 
urement. With  the  exception  of  10  miles  the  lines  were  over  a  rough,  hilly,  and 
thickly  wooded  country,  having  a  difference  in  elevation  of  400  feet  between  the 
highest  and  lowest  points  on  uie  line.  Among  the  hills  measured  over  were  the 
following  ones : 

(1)  Height,  90  feet;  length  of  slopes,  249  and  375  feet. 

(2)  Height,  130  feet;  length  of  slopes,  600  and  800  feet. 
(S)  Height,  65  feet;  length  of  slopes,  120  and  125  feet. 

On  the  26i  miles  in  the  valley  division  run  by  Mr.  Swift's  party  the  forward  meas- 
urements were  greater  than  the  back  measurements  by  0.6o  foot.  The  total  excess 
of  forward  over  the  back  measurements  was  3.55  feet  and  of  the  back  over  the  for* 
ward  was  2.89  feet.  There  were  128  courses,  having  an  average  length  of  1,087.72 
feet.  The  error  was  1  in  211,000,  or  0.005  foot  per  course.  The  daily  rate  for  making 
duplicaie  measurements  of  traverse  lines  was  7,735  feet.  Number  of  angles  read 
was  11.  covering  a  dlHtance  of  11,600  feet. 

On  tne  361  miles  of  river  division  run  by  Mr.  Barnes's  party,  the  forward  measure- 
ments were  2.77  feet  less  than  the  back  measurements.    The  total  excess  of  forward 
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measnrements  was  4.72  feet,  and  of  the  back  mensiiroments  was  7.49  feet.  There 
were  462  conrHes,  having  a  mean  length  of  417.98  feet.  The  error  was  1  in  70,000,  or 
O.006  of  a  foot  per  oonrse.  The  daily  rate  for  making  duplicate  measurements  ot 
traverse  lines  was  7,329  feet.  Number  of  angles  read,  15,  with  5  additional  set- 
ups on  brow  of  hills  to  prolong  lines;  instrumental  work  covering  8,396  feet  of  line 
daily.  The  total  of  ditf'erences  between  forward  and  back  measurements  was  2.11 
feet  in  63  miles.  ITie  above  distances  are  relative,  not  absolute,  as  no  corrections 
xrere  made  for  tenmeratore  changes,  differences  in  sag,  errors  of  graduation,  etc. 
The  coordinates  of  All  traverse  stations  were  computed  with  reference  to  a  common 
origin  at  A  North  Base,  located  at  Neaves  Ford,  on  Five-mile  Creek. 

i^re/«.— Check  levels,  opposite  in  direction,  were  run  along  all  the  primary  traverse 
lines,  and  heights  determined  of  traverse  stations,  base  of  rails  on  railroads,  bridge 
abutments,  outcropping  ledges  of  rock,  water  surface  along  streams  at  least  every 
1,000  feet.  Also  extra  lines  of  levels  were  run  at  intervals  across  the  valleys. 
Bench  marks  were  established  about  every  half  mile,  and  are  (a)  i-inoh  by  6-inch 
boat  spikes,  driven  in  notch  on  root  of  trees,  with  a  washer  under  head  of  sp'ke,  on 
which  is  stamped  its  number,  and  (b)  2-inch  squares  cut  around  a  slightly  more 
elevated  portion  of  a  bowlder  or  rook  in  place.  A  full  description  and  detail  sketch 
of  adjacent  topography  was  made  of  each  bench  mark.  From  a  reduction  of  the 
level  notes  the  following  results  were  obtained:  On  a  loop  from  U.  8.  P.  B.  M.,  3,  In 
Birmingham,  to  U.  S.  P.  B.  M.,  5,  in  Bessemer,  a  distance  of  12  miles  along  the  Ala- 
bama  Great  Southern  Railroad,  with  the  precise  level,  O.  W.  Ferguson,  observer,  the 
fall  was  78.80  feet;  via  Village  and  Possum  creeks,  a  distance  of  20  miles,  with  a 
wye  level,  C.  E.  Thompson,  observer,  the  fall  was  79.03  feet,  a  discrepancy  of  0.22  of 
a  foot.  On  a  loop  from  U.  S.  P.  B.  M.,  5,  in  Bessemer,  to  old  bench  mark  4,  on  Lock 
1,  in  Tuscaloosa,  a  distance  of  48i  miles  along  the  Alabama  Great  Southern  Railroad, 
with  the  precise  level,  O.  W.  Ferguson,  observer,  the  fall  was  400.718  feet;  via  Val- 
ley and  Warrior  rivers,  a  distance  of  84  miles,  with  a  wye  level,  C.  E.  Thompson, 
J.  B.  Garrison.  H.  (.eismer,  and  W.  A.  Jones,  observers,  the  fall  was  401.373  feet,  a 
discrepancy  of  0.655  of  a  foot. 

Topography. — An  accurate  and  detailed  stadia  survey  was  made  of  the  valley  and 
boundary  ridges  along  the  traverse  lines,  the  width  varying  from  one-fourth  to  over 
1  mile,  and  tuso  the  survey  was  extended  up  all  tributaries  for  such  distances  till 
their  beds  were  50  feet  above  Valley  River.  Special  attention  was  given  to  locating 
contours,  and  readings  were  taken  to  water  surface  every  100  feet  along  streams. 
Outcroppings  of  rock  were  noted  the  entire  length  of  the  survey,  except  for  a  dis- 
tance of  5  miles  ou  the  divide  along  Possum  Valley.  Borings  were  taKen  on  this 
portion,  and  depth  of  wells  noted. 

Gauging  of  atreatM,— 'Eight  weirs  were  built  and  measurements  taken  of  flow  of 
water  in  streams  during  the  low  stage.  Two  cross  sections,  200  feet  apart,  were 
located  across  the  streams  near  weirs.  Levels  were  taken  every  5  feet  on  cross  sec- 
tions, extending  on  each  side  above  high  water.  Current  velocities  were  determined 
with  floats  early  in  February.  The  Birmingham  Waterworks  Canal  was  gauged  in 
September  and  again  in  February. 

rreoise  leveU,-^o  accurately  determine  the  elevations  above  mean  low  water  at 
Mobile,  duplicate  lines  of  precise  levels  were  run  from  Birmingham,  Ala.,  along  the 
Alabama  Great  Southern  Railroad  to  Meridian,  Miss.,  connecting  there  with  the 
bench  mark  which  ha<l  been  established  by  the  United  States  Coast  Survey  with 
reference  to  mean  Gulf  level  at  Biloxi,  Miss. 

The  precise-level  party  went  into  camp  September  27, 3  miles  below  Birmingham,  the 
organization  having  been  delayed  by  the  yellow-fever  ouarantine.  The  field  work  was 
finished  to  Meridian  February  28, 1898;  during  March  an  additional  line  was  run  28 
miles  between  York  and  Demopolis.  A  supplemental  report  on  the  precise-level  work 
will  be  submitted  on  completion  of  the  office  reduction  and  discussion  of  field  notes. 

Expenditure  etatement, — Bids  were  received  for  groceries  each  month,  but  open- 
market  purchases  were  made  when  advantageous  or  necessary.  Ten  thousand  nine 
hundred  and  fifty-four  meals  were  furnished,  at  a  cost  of  8^  cents  per  meal  for  pro- 
visions and  3i  cents  for  wages  of  cooks. 

Field  work,  topographical  parties $5,366.43 

Field  work,  precise-level  party 2,375.04 

Superintendence  and  office  work 3,410.00 

Inspection,  traveling  expenses,  etc 165.10 

Instruments,  including  expressage 308.45 

Camp  equipment 690.28 

Stationery 90.99 

Total 12,406.29 

Office  work. — The  following  mai>s  and  sketches  have  been  made,  and  are  respectfhlly 

■ubmitted  with  this  report: 
Topography  platted  on  24  field  sheets,  each  25  inches  by  40  inches,  to  a  scale  of  X 

to  5,000; 
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Profiles  platted  of  river  and  yallev  diyisions,  and  of  the  Feeder  Canal,  to  the  scale 
•f  1  inch  equals  15  feet  vertical  and 400  feet  horizontal; 

Topog^pny  adjacent  to  120  bench  marks  sketched,  six  on  a  page: 

A  general  map  of  the  district  and  profile  of  canal  to  a  scale  of  1  to  ] 
lontal  and  1  to  1,000  vertical ; 

One  sheet  showing  cross  sections  of  canal,  locks,  dams,  etc. 

At  least  a  month^  office  work  would  have  been  saved  if  the  correct  elevaticma 
could  have  been  used  from  the  first  and  the  tools  had  been  received  in  time,  so  thMt 
both  topographical  parties  could  have  been  started  at  MoAdor^. 

The  successful  completion  of  the  surveys  in  the  allotted  time  is  due  to  the  jod^- 
ment,  energy,  and  toil  of  chiefs  of  parties,  instrument  men,  and  to  the  individual 
members,  each  of  whom  cheerfully  did  his  best  at  all  times. 

For  many  courtesies,  valuable  information,  and  assistance  received  we  are  eax>^ 
eially  indebted  to  Messrs.  Julian  Kendriok,  J.  A.  Van  Hoose,  J.  A.  Milner,  Rivers 
Carter,  J.  D.  Elliott,  and  A.  A.  Tyler.  Through  the  courtesy  of  Mr.  J.  B.  Binffliam, 
eoUector  of  internal  revenue,  the  free  use  of  a  large,  well-furnished  room  m  the 
post-office  building  was  placed  at  our  disposal,  and  was  used  for  a  computing  and 
drafting  room  for  three  months  after  the  complettion  of  field  work  in  December. 

PROJBcrr. 

The  feasibility  of  the  project  depends  on  the  possibility  of  canalizing  aboat  40 
miles  of  Valley  Kiver,  making  23  miles  of  canal  in  excavation  on  the  summit  level, 
and  on  the  amount  of  water  which  can  be  obtained  for  the  summit  level  and  depend- 
ent slope.  Hereafter  the  part  canalized  will  be  called  the  River  division  and  the 
part  in  ezoavation  the  Valley  division. 

Besides  the  requirement  for  lockages,  leakage,  and  evaporation,  the  exoess  dnring 
Ugh  water  must  be  such  that  a  sufficient  quantity  can  be  stored  to  last  during  the 
dry  season.  The  amount  of  water  needed  for  a  canal  depends  principidly  npon  the 
■ize  and  lift  of  locks,  upon  its  cross-sectional  dimensions,  and  upon  the  traffic.  The 
locks  at  Tuscaloosa  are  52  feet  wide,  322  feet  long  between  gates,  with  6^^  feet  of 
water  over  miter  sills  at  lowest  stage.  It  takes  fifteen  minutes  to  make  a  lockage 
for  a  launch,  and  at  least  thirtv  minutes  for  a  tow  of  four  barges. 

A  single  lockage  can  be  made  through  the  Weitzel  Lock,  St.  Marys  Falls  Canal, 
Michigan,  in  eleven  minutes,  while  the  average  time  of  lockage  for  a  number  of 
years  lias  been  forty  minutes,  the  handling  of  tows  more  than  doubling  the  time  of 
filling  and  emptying  lock  and  operating  gates.  Therefore,  the  probable  maximnm 
traffic  through  the  canal  will  not  exceed  48  lockages  per  day.  If  all  vessels  were 
locking  up,  each  would  require  one  lockfnl  of  water  plus  the  displacement  of  the 
vessel ;  if  all  were  locking  down,  one  lockful  less  displacement.  If  alternating  up 
and  down,  each  would  require  one-half  lockful,  neglecting  difference  between  dis- 
placements. The  mean  is  taken  at  two-thirds  of  a  lockral  for  each,  making  the 
movement  of  boats  two  to  one  in  opposite  directions.  The  maximum  lift  of  looks 
to  be  supplied  entirely  fr^m  summit  level  is  11  feet.  For  one  lockfnl  the  amount  is 
184,184  cubic  feet,  and  the  daily  requirement  for  traffic  would  be  5,893,888  oubio  feet, 
or  4,093  cubic  feet  per  minute. 

Leakage  at  gates  is  sometimes  taken  at  12  lockftds  a  day,  making  in  this  case 
1,535  cubic  feet  per  minute. 

Evaporation.—^The  only  data  obtained  for  evaporation  in  this  district  were  frt>m  the 
daily  observations  from  the  waterworks  company,  which  they  stated  was  sometimes 
as  high  as  one-fourth  of  an  inch  per  day.  For  a  canal  50  feet  wide  at  the  water  snr- 
fisce  the  evaporation  per  mile  per  minute  is  3i  feet  at  above  rate. 

Filtration, — This  is  variable  with  material,  cuts,  embankments,  construction,  and 
whether  canal  is  above  or  below  adjacent  drainage.  Applying  the  rule  that  ''nltrs- 
tion  varies  as  the  product  of  the  wet  perimeter  by  the  aepth,'^  for  the  23i  miles  of 
the  Valley  division,  and  using  the  measured  value  of  229  cubic  feet  per  mile  per  min- 
ute for  filtration  on  the  Erie  Canal,  dimensions  70  feet  water  surface  by  52.5  feet 
bottom  width  by  7  feet  depth,  it  amounts  to  3,570  cubic  feet  per  minute. 

Water  required  for  8S\  miles  on  summit  level. 


Cabio 
feet  per 
minate. 


CnbiofiBOt 
daily. 


For  lockup 

For  gate  leakage . 
For  evaporation  . . 
FOr  filtration 


4,093 

1,535 

82 

3,570 


6.8«3,8tt 

2,210,206 

118.080 

6,li0,800 


Total. 


13,862,076 


The  13i  million  cubic  feet  is  daily  maximum  that  conld  not  be  exceeded,  and  only 
used  on  the  supposition  that  the  construction  was  very  faulty  and  the  canal  built 
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through  extremely  nnfayorahle  material.  Actually  the  canal  across  summit  level  is 
nearly  all  in  excavation,  14^  miles  in  limestone  rock  and  4^  in  earth.  The  earth  por- 
tion of  4i  miles  on  the  divide  is  of  olay  mixed  with  gravel,  with  the  grade  at  or  near 
rook.  There  will  he  an  emhankment  for  4^  miles,  with  the  water  surface  from  1  to 
7  feet  ahove  original  ^ound  surface.  With  the  ahove  favorable  conditions  the  con- 
Rtrnction  can  be  readily  made  so  that  the  total  daily  loss  will  not  exceed  8  inches  in 
uepth  from  the  Valley  division.  More  than  4  inches  should  not  be  allowed  without 
making  necessary  repairs  to  remedy  defects  of  construction  and  improvements  in 
methods  of  operation.  On  the  Ohio  canals  the  practice  is  to  calculate  100  cubic  feet 
per  mile  per  minute  for  everything  except  lockage.  On  that  basis  the  amount 
required  will  be: 


Cobio 
feet  pep 
minute. 


Cubic  feet 
daily. 


For  lockage 

For  leakage  and  evaporation,  23|  miles  summit  level,  lU  103|  cubic  feet  per  mile 
per  minute ' 


4.093 
2,415 


5,893,888 
8,477,500 


Toua. 


9,371.488 


The  3^  cubic  feet  per  mile  per  minute  is  equal  to  a  loss  of  one-fourth  of  an  inch 
daily  from  evaporation,  and  the  100  cubic  feet  is  equal  to  a  daily  loss  of  6^^  inches 
firom  the  Valley  division. 

The  total  area  of  the  Valley  Biver  watershed  is  240  square  miles.  The  available 
drainage  area  of  Five-mile  and  Village  creeks,  from  whicn  can  be  obtained  the  water 
supply  for  the  summit  level  and  slope,  covers  about  54  square  miles.  The  subdivi- 
sions are  as  follows : 


Square 
miles. 

Sqnaro 
miles. 

Square 

Five-mile  Creek :                                                                                                 mUes. 

Headwaters  tributary  to  reservoir  site    .   . » . .  x                        .                      19 

23 

81 

Barton  Branch,  between  reservoir  site  and  Neaves  Ford 4 

VUlage  Creek: 

Headwaters  to  North  Birmingham 

54 

Valley  River  and  tributaries: 

Head  waters  at  Birmingham  to  Possum  Creek......... 38 

hi 

159 

Poeanm  Creek  to  Mc  Aoory  CYeek 20 

Possum  Creek 10 

HoAdory  Creek 13 

Little  Blue  Creek 4 

Big  Blue  Creek 16 

Lick  Creeic           16 

Kock  Creek 29 

Mud  Creek 53 

Adjacent  to  Valley  River,  between  McAdory  Creek  and  Warrior  River. . .  41 

240 

Total 

294 

In  a  geological  report  it  is  stated  that  the  mean  annual  rainfall  at  Birmingham  is 
55  Inches.  The  only  obtainable  data  was  furnished  by  Mr.  Ben  M.  Jacobs,  of  the 
Stat^  weather  bureau,  and  covers  a  period  of  five  years. 

Table  mean  monthly  rainfall,  Birmingham,  Ala, 


January ... 
February . . 

March 

April 

May 

June 

July 

AUAUSt 

September . 

October 

November  . 
Deoember.. 


Sums 

Annual  means. 


2.55 
6.60 
3.25 
1.45 
3.85 
5.67 
.55 
2.13 
3.00 


29.11 
3.234 


1894.     1895.     1896.     1897.    1898. 1  Sums.  Means. '  Least.  ^5^*" 

est* 


8.49 
4.49 
4.44 
4.48 
3.27 
2.80 
4.20 
4.76 

.85 
2.96 

.73 
4.73 


41.20 
3.433 


6.69 
8.56 
9.14 
3.27 
4.01 
2.99 
6.10 
8.19 
1.27 
2.75 
2.13 
5.44 


50. 54 
4.212 


3.40 
4.39 
4.41 
4.87 
8.19 
4.29 
8.35 
2.26 
.68 
1.28 
3.80 
1.07 


36.99 
3.082 


4.35 
4.03 
6.98 
5.09 
8.93 
3.61 
6.16 
4.49 
1.15 
.56 
.84 
6.52 


47.73 
3.978 


5.18 


23.11 
16.47 
24.97 
20.26 
21.00 
16.96 
21.26 
18.55 
9.62 
8.10 
9.03 
20.82 


4.622 
4.118 
6.242 
4.052 
4.200 
3.892 
4.252 
3.710 
1.924 
1.620 
1.926 
4.164 


44.222 
3.685 


0.09 
4.49 
9.14 
6.09 
6.60 
4.29 
6.16 
4.49 
5.67 
2.96 
8.80 
6.52 
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Aboat  one-half  of  the  total  rainfall  during  the  year  takeeplace  between  the  latot 
January  and  the  let  of  Jane.    The  least  annaal  rainfiill  is  37  inches. 


Table  of  gauging; 

Weirs. 

Floato. 

Date. 

Flow 
second. 

OubU 
fut. 
3.400 

0.884 
1.07 

2.80 
2.00 

12.84 
12.  U 
28.88 

1.165 

Flow 
daily. 

Date. 

Ana  of 

cross 
section. 

Mean 
veloc- 
ity per 
second. 

Flow 
second. 

Flow 
daUy. 

BiimiDgham     Water- 
vorka  pipe  site,  reeer- 
Toir  dftin  ........... ...r 

1807. 
Sept.   20 

Sept   22 
Sept.   21 

Oct.       0 
Oct.     80 

Oct.     11 
Nov.    24 
Deo.      8 

Dec      8 

Oubie 
Jest. 
»4,537 

74,650 
170.208 

232,418 
180,578 

1, 109, 878 
1,040.304 
2,477,952 

100,656 

1806. 
Feb.      2 

Feb.      2 

Feb.      2 

Feb.      « 
Feb.      1 

Feb.      1 

Square 

04.205 

391. 14 
112.74 

14.754 

F§eL 
0.90 

0.234 

0.286 

0.64 
0.67 

1.08 

Cubic 

1L167 

26.06 

252.2 

75.88 

15.21 

OubU 
As*. 
485.456 

064,820 

2,320,8U 

21,700,114 
6.556,032 

1.814,144 

FiTe-mile  Creek: 

Site,  reservoir  dam 

Neaves  Ford 

Village  Creek: 

Sloss  Famace,  North 
Birmingham 

Below  Thomas  Foxnace 
VaUey  River: 

Kear  Weavers  Mill.... 

li  miles  from  mooth. .. 

Near  Jones  MiU 

McAdory  Creek: 

U  miles  above  month. . 

The  snrrey  was  made  daring  the  driest  season  known  in  forty  years  or  more. 
Without  exception  all  the  settlers  stated  that  the  streams  were  the  lowest  ever  known 
by  them.  Many  springs  that  had  not  failed  before  were  dry  for  two  or  more  months. 
There  was  no  water  flowing  from  streams  emptying  in  Valley  River  below  McAdory 
Creek. 

The  weir  gaagings  therefore  show  the  minim  am  flow  of  streams.  At  Jones  Mill 
there  had  been  two  days  of  drizzling  rain  with  a  fall  of  1.53  inches  when  stream 
flow  was  measured  December  3.  From  the  limited  dat«  taken  it  is  foand  that  the 
stream  flow  varied  from  23  to  90  per  cent  of  the  2.55  inches  of  rain  water  which  fell 
daring  the  one  hundred  days  of  the  dry  season,  August  20  to  December  1, 1897,  no 
allowance  being  made  for  stored  water  at  beginning  of  dry  season.  The  higher 
percentages  were  from  areas  on  which  were  large  springs,  and  part  of  their  supply 
may  have  been  several  miles  distant  from  their  apparent  watersheds. 

Beaervoirs,— 'The  basins  of  all  the  creeks  emptying  into  Valley  River  below  Mc- 
Adory can  be  made  into  storage  reservoirs  bv  building  small  dams  between  the 
bridges  at  the  mouth  of  the  creeks.  The  most  favorable  ones  are  the  Little  and  Big 
Blue  creeks,  3^  and  6i  miles,  respectively,  below  McAdory ;  their  storage  oapaoitiea 
over  areas  of  52  and  23  acres,  with  the  water  raised  10  feet  above  Valley  Rlyer,  are 
18i  and  5  million  cubic  feet,  respectively.  For  each  foot  of  rise,  the  increased 
capacity  would  be  2^  million  and  1  million  cubic  feet  additional. 

There  are  two  natural  sites  for  large  reservoirs,  both  being  basins  inclosed  with 
high  hills  and  ridges,  having  creeks  flowing  through  them,  wi&  their  outlets  located 
between  rocky  bluffs  about  700  feet  apart. 

The  one  at  McAdory  is  18  miles  southwest  of  Birmingham  and  at  the  head  of  the 
proposed  canalization  of  Valley  River,  and  is  located  between  McShan,  West  Red, 
and  Rand  mountains.  The  two  valleys  extend  for  2  or  3  miles  b^ween  the  mountain 
ridges,  with  an  average  width  of  1,000  feet.  Covering  an  area  of  230  acr^,  the 
storage  capacitv  is  328,891,150  cubic  feet,  with  50  feet  head  of  water  at  the  dam;  or 
the  same  capacity  can  be  obtained  with  two  30-foot  dams,  the  acreage  being  nearly 
doubled. 

It  will  take  nearly  11  inches  of  water  from  the  13  square  miles  of  tributary  drain- 
age area  of  McAdory  Creek  to  fill  the  reservoir.  If  taken  during  the  fiye  months 
from  January  1  to  June  1,  it  will  be  53  per  cent  of  the  lowest  rainndl  of  20.19  inches 
for  those  months. 

The  second  reservoir  site  is  8  miles  northeast  of  Birmingham  and  located  on  Five- 
mile  Creek.  It  is  li  miles  lon^  and  for  a  flooded  area  of  ^  acres  the  storage  capac- 
ity is  247,535,375  cubic  feet,  with  the  water  50  feet  deep  at  the  dam.  The  storage 
capacity  will  be  greatly  reduced  by  having  two  or  more  levels  with  dams  for  20  to 
30  feet  depth  of  water.  It  will  take  5^  inches  of  water  over  the  19  square  miles  of 
drainage  area  to  fill  the  reservoir.  If  taken  during  the  first  five  months  of  the  year, 
it  will  be  27  per  cent  of  the  lowest  amount  of  rainfall  of  20.19  inches  for  that  period. 

The  minimum  stream  flow  of  Five-mile  and  Village  creeks  of  7i  cable  feet  per 
second,  together  with  ninety  days'  supply  in  reservoir,  will  give  a  daily  flow  of 
3.398,393  cubic  feet,  a  little  less  than  the  daily  loss  for  leakage  and  evaporaoon  from 
tne  Valley  division. 


Digitized 


byGoogk 


APPENDIX  S — ^REPORT  OP  MAJOR  R08SELL.      1741 

The  osnal  orossea  Fiye-mile  and  Village  creeks  near  their  sources  on  Red  Moon- 
tain,  and  the  descent  of  these  streams  is  so  steep  that  the  rainfall  is  carried  off 
rapidly,  the  rise  being  onite  large  and  sudden,  then  receding  so  that  three  or  four 
days  alter  a  rainstorm  the  snrface  of  the  streams  is  bat  litUe  higher  than  durinsp 
low  water.  With  the  exception  of  iK>rtion  stored  in  reservoir  for  summer  use,  and 
that  immediately  used  for  lockage  purposes,  the  excess  must  be  wasted,  so  that 
during  the  high- water  period  there  will  be  many  days  without  a  sufficient  supply. 
The  gau^ings  taken  in  February,  two  days  after  a  rain,  will  probably  give  about  the 
average  flow  during  high  water.  The  amount  was  43  cubic  feet  per  second  for  the 
two  streams,  or  only  two-fifbhs  of  amount  required  for  maximum  traffic. 

The  canal  can  be  operated  the  entire  year.  The  delays  due  to  making  necessary 
repairs  to  locks  and  hindrances  during  the  highest  flood  stages  will  probably  not 
exceed  fifteen  days.  > 

Kt9\  million  cubic  feet  daily,  theyearly  water  supply  needed  will  be  over  3^  bil- 
lion cubic  feet,  which  would  take  27  inches  of  water  from  the  drainage  area  of  54 
square  miles.  Taken  together  with  the  low  and  high  water  gangings,  the  conclusion 
must  be  that  it  is  impracticable  to  supply  a  canal  with  water  between  Five-mile 
Creek  and  Valley  River  for  the  maximum  yearly  traffic. 

If  13  inches  of  the  rainfall  can  be  stored  and  used  to  the  best  advauta^,  a  yearly 
navigation  of  12  lockages  per  day  can  be  maintained  on  the  Valley  division. 

The  sammit  level  can  be  made  in  Jones  Valley,  the  upper  end  beginning  about  3^ 
miles  southwest  of  Bessemer.  From  Warrior  River  to  McAdory  the  lifts  vary  ftom 
8  to  12i  feet,  but  for  locks  entirely  dependent  for  water  taken  from  summit  level 
only,  the  maximum  lift  is  10  feet.  Then  for  one  lockful  the  amount  required  is 
167,440  cubic  feet,  and  the  daily  reouirement  for  maximum  lockage  of  48  passages  is 
5,358,080  cubic  feet,  or  3,721  cubic  reet  per  minute.  There  will  be  little  if  any  fil- 
tration along  Valley  River  on  account  of  streams  having  rook  sides  and  bed  and 
being  lower  than  the  inclosing  hills.  The  evaporation  need  be  considered  for  a  dis- 
tance of  only  3i  miles,  as  the  Blue  Creek  reservoirs  will  make  good  all  loss  from 
evaporation,  leakage,  and  extra  requirements  for  the  2^  feet  in  height  of  increased 
lock  capacity  of  two  locks. 

Anunmi  of  water  required  for  S,6  milee  oftummii  level. 


Cobio 
feet  per 
minate. 


Cable  feet 
daily. 


lor  lockages 

Ibr  leakage  and  eraporation  8.6  miles  sommlt  level,  at  110  feet  per  mile  per 
minute 

Total 


6,358.240 
556,400 


4,106 


5.018,640 


For  6.000,000  cubic  feet  dailv,  equal  to  2,100,000,000  annual  allowanoe,  it  will  take 
Uf  inches  of  water  from  the  orainage  area  of  81  square  miles,  which  is  well  within 
the  amount  surelv  available  with  absolute  certainty. 

The  minimum  flow  of  12.11  cubic  feet  per  second  of  Valley  River,  together  with 
ninety  days'  supply  in  McAdory  reservoir,  will  give  a  daily  flow  of  4,700,660  cubic 
feet,  which  will  provide  for  about  three-fourths  of  maximum  traffic,  or  sixty-seven 
days  for  the  maximum  traffic,  together  with  6  lockages  per  day  for  the  remaining 
twenty-three  days  of  the  dry  season  of  three  months.  The  capacity  of  the  reservoir 
can  be  increased  for  ninety  days'  supply  by  building  a  second  dam  for  30  feet  head 
of  water  about  1  mile  farther  up  the  creek. 

The  watersheds  of  Jones  ana  Possum  valleys  are  on  a  limestone-rock  foundation 
covered  with  clay,  sand,  and  gravel,  thus  making  them  equalizing  reservoirs  which 
are  admirably  adapted  to  supply  large  quantities  of  ground  water  to  Vallev  River. 
Qenerally  70  per  cent  of  rain  water  will  run  off  in  stream  flow,  one-half  of  which, 
or  35  per  cent  of  total  rainfall,  can  be  utilized  for  lockageSi  and  part  of  the  remaining 
35  per  cent  will  make  good  all  losses  of  evaporation  from  reservoirs,  loading  basins, 
etc.,  the  surplus  passing  over  the  dams. 

To  satisfactorily  determine  the  relationship  between  annual  rainfall,  evaporation, 
and  stream  flow  for  the  separate  drainage  areas  a  series  of  gaugings  and  observations 
ahould  be  made  for  at  least  one  year,  and  if  practicable  for  several  years. 

DBSCRIPnON  OF  CANAL  AKD  EXPLANATION  OF  B8TIMATB8. 
BIVEB  DIVISIOS. 

Among  the  physical  features  of  that  part  of  Valley  River  located  between  Jones 
Valley  and  Warrior  River  are  the  rocky  bluffs,  20  to  300  feet  high,  which  generally 
skirt  the  stream  on  each  side  alternately,  but  in  three  places  approach  closely  euougb 
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to  form  gorf^es.  The  bed  and  sides  of  the  river  are  of  sandstone  or  slate  rock*.  Its 
width  at  extreme  low  water  yariea  from  60  to  225  feet.  One  hondred  and  sixtT-nine 
of  its  240  aqaare  mlle8  of  drain«ige  area  is  below  the  summit  level  of  the  valley  ia 
which  it  rises;  iive  of  seven  of  its  main  tribotaries  empty  in  this  reach  of  the  river 
and  are  the  only  ones  which  have  no  flow  dnriug  the  dry  season.  Its  flood  stage  is 
15  feet  higher  than  at  extreme  low  water,  as  determined  from  evidences  of  drift  in 
the  brush  along  banks  and  from  marks  made  on  beech  trees  by  settlers  who  have 
noticed  and  marked  the  limit  of  floods  for  several  years. 

The  stream  is  BSi  miles  long  from  upper  end  of  McAdorv  Basin  to  the  Warrior 
Riveri  while  the  distance  in  a  straight  line  is  15^  miles.  The  fall  is  213  feet,  quite 
uniform] V  distributed,  none  of  the  rapids  having  a  descent  of  over  5  feet  in  one- 
fourth  of  a  mile.  The  water  power  has  been  utilized  in  several  places,  but  at  pres- 
ent there  are  only  four  mills  in  operation— one  saw  and  three  grist  mills,  each  bavins 
a  cotton  gin  in  addition.  The  value  of  machinery,  dams,  and  buildings  is  estimated 
at  $5,000.  This  does  not  cover  the  value  of  the  water  power  as  a  vested  right,  as  it 
is  not  known  whether  that  right  belongs  to  the  Qovemment  or  to  the  users. 

The  improvements  necessary  to  provide  slack- water  navigation  in  Valley  River 
include  the  construction  of  dams  with  adioining  locks,  so  that  pools  will  be  formed 
of  the  required  depth,  and  also  the  building  of  storage  reservoirs,  so  that  the  regi- 
men of  the  stream  can  be  controlled.  The  use  of  bear- trap  dams  for  lock  gates  and 
dams  having  low  permanent  snbstmctnre  with  adjustable  tops  would  be  advan- 
tageous, especially  during  times  of  flood.  The  probable  excess  of  leakage  would  be 
so  objectionable  that  no  further  consideration  is  given  them  in  this  discaasion. 
There  are  three  sites  where  high  lifts  of  60  feet  can  be  obtained,  but  only  two 
where  the  adjacent  lands  will  not  be  flooded.  The  first  is  15  miles  and  the  second 
33  miles  from  Warrior  River. 

Either  hydraulic  or  pneumatic  lifts  will  make  possible  a  considerable  saving  in 
water,  but  would  be  in  the  case  only  when  the  lifts  take  the  place  of  all  masonrv 
locks  on  this  division.  Oenerally  the  troughs  or  boxes  of  lift  are  only  large  enough 
for  one  boat.  The  time  saved  per  boat  on  passage  through  canal,  even  if  entire  Im 
was  located  at  one  place,  depends  on  the  amount  of  traffic.  The  saving  for  one  boat 
having  a  clear  run  will  be  the  difference  between  the  time  delayed  at  lift  and  that 
at  all  the  locks,  but  for  the  maximum  traffic  the  average  per  boat  may  be  simply  the 
difference  between  time  of  operation  of  lift  and  that  of  one  lock,  as  in  former 
instance  the  vessels  will  make  run  of  canal  and  have  to  wait  their  turn  to  pass  the 
lift,  while  in  a  canal  with  a  lockage  system  properly  distributed  the  same  tune  will 
be  spent  in  passing  through  the  series  of  locks. 

The  cost  of  two  50-foot  lifts  will  exceed  that  of  the  proposed  10  locks,  as  Valley 
River  is  not  adapted  by  nature  for  high  lifts.  The  dams  for  50  feet  of  water  should 
be  500  feet  long,  and  would  have  to  be  of  masonry  to  safely  pass  the  flood  waters 
over  their  crests. 

As  the  proposed  canal  will  be  a  continuation  of  the  Black  Warrior  River  system  of 
improvements  it  should  correspond  with  that  system.  Three  locks  have  been  built 
at  Tuscaloosa,  and  while  improvements  and  changjes  may  be  made  for  remainder  of 
locks  to  be  built  it  is  not  known  what  will  be  their  nature  and  extent.  About  the 
onlv  change  suggested  is  the  substitution  of  concrete  for  rubble  masonrjr. 

The  adopted  lut  of  about  10  feet  is  the  most  advantageous  for  obtaining  a  safe 
and  economical  construction  of  dams  i^acent  to  locks.  The  construction  of  the 
dams  at  Locks  1,  2,  and  3.  at  Tuscaloosa,  consists  of  a  timber  crib  built  in  place 
and  bolted  to  the  rock  bed  of  the  river,  tne  stone  filling  forming  part  of  a  masonry 
wall  of  dry  rubble,  the  downstream  face  being  built  of  large,  selected  stones,  well 
bonded  and  stepped  with  2-foot  offoets  along  entire  slope :  uie  upstream  fece  is  cov- 
ered with  plank  having  a  batter  of  li  to  1:  the  space  aoove  toe  being  filled  with 
earth  and  gravel.    The  bottom  width  is  26  feet  and  the  height  15  feet. 

As  the  dams  in  Valley  River  must  be  water-tight,  an  addition  to  the  above  eon- 
struction  is  made  by  building  a  concrete  oore  8  feet  wide  at  base,  which  is  to  be 
placed  in  a  trench  excavated  1  foot  deep  in  solid  rock;  the  top  width  of  core  to  be 
5  feet,  the  upstream  batter  being  1  foot  and  the  downstream  2  feet.  The  concrete  to 
be  adso  well  bonded  by  selected  large,  rough  stone  with  the  rubble  wall.  The  space 
between  concrete  and  crib  to  be  fill^  with  puddled  clay.  The  length  of  dams  will  be 
from  60  to  200  feet,  instead  of  650  feet,  which  is  length  of  Dam  No.  3  at  Tuscaloosa. 
,  Similarly,  as  for  the  Warrior  iUver  dams,  it  is  designed  that  the  streams  discharge 
their  surplus  waters  over  the  crests  of  the  dams,  which  act  as  waste  weirs. 

The  reservoirs,  together  with  the  pools  in  Valley  River,  will  regulate  the  flood 
heights  of  that  stream  so  that  the  rise  will  not  exceed  10  feet,  while  the  flood  rise  in  the 
Warrior  River  is  in  places  from  60  to  70  feet  in  less  than  ten  hours.  Size  of  locks  to  be 
the  same  as  those  at  Tuscaloosa,  which  are  52  feet  wide,  322  feet  Ions  between  gates, 
with  286  feet  of  available  length,  and  depth  of  6i  feet  on  the  miter  suls  at  low  water. 
The  lock  sites  have  been  selected  with  reference  to  grade  planes,  so  that  little  or  no 
excavation  will  be  necessary  at  upper  end  of  pools  to  obtain  6i  feet  of  water,  being 
opposite  perpendicular  cliffs,  so  that  the  ends  of  dams  will  tie  into  rock  face  of  same. 
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and  not  need  wiug  walls;  strat^ht  reaohee  of  2,000  or  more  feet  long,  so  as  to  giye 
good  approaches  to  either  end  of  lock,  having  mouths  of  creeks  near  upper  end  of 
pools,  keeping  the  distances  between  locks  snch  that  tows  can  make  the  ran  between 
adjacent  locks  while  a  doable  lockage  is  being  made.  This  will  permit  the  maximum 
lockage  by  avoiding  waiting  delays  at  locks,  having  all  locks  along  north  bank  of 
river  for  reasons  pertaining  to  construction  and  operation.  The  depth  of  pools 
directly  above  locks  will  vary  from  15  to  19  feet,  diminishing  to  at  least  8,  and  in 
some  places  to  6^  feet  just  below  locks.  The  lowering  of  pools  when  filling  locks 
will  not  injure  the  boats,  as  the  depth  is  snffioient  to  prevent  them  striking  on  bot- 
tom of  channel.  The  large  pool  above  Look  21,  near  McAdory,  will  make  the  best 
harbor  and  turning  basin. 

The  following  is  a  tabulated  statement  of  the  lockage  and  cnrvatare  of  Valley 
River. 

The  plane  of  reference  bf  low- water  surface  of  the  Warrior  River  after  improvement 
of  that  stream  up  to  Valley  River,  is  210  feet  above  mean  low  water  at  Mobile,  Ala. 

Lockage,  elevations,  and  curvature  of  the  Birmingham  Canal, 

BIVER  DIVISION. 


No.  of 
lock. 

Lift. 

Eleva. 
tion 

above 

War- 
rior 

Birer. 

Distance 
between  looks. 

Carrature. 

Feet. 

Total 
feet. 

100 
to 
200 

200 
to 
800 

300 

to 

1,000 

1,000 

to 
4.000 

T^mwn  "Warrior  River ................. 

1 

2 

8 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
12| 
12* 
10 
10 
8 
10 
10 

10 
20 
80 
40 

7.800 
10.000 
7,000 
8,000 

7,800 

17,800 

24,800 

32.800 

37.800 

55,800 

62.000 

78,800 

85.300 

100.800 

111,800 

124,800 

140,300 

146.000 

152.800 

157.300 

161.600 

167.800 

176,000 

185,600 

192.900 

202,000 

1 

2 

ThOtflMf  "Ford rT-r,-,-,r-r"TT-' 

2 

The  Narrows 

50       5.000 
60  .  18.000 

Mud  Creek 

4 

VineeMill 

70 
80 
00 
100 
110 
190 
ISO 
140 
152| 
166 
176 
186 
193 
203 
218 

6,200 
16,800 
6,500 
15,500 
10,500 
13,500 
16,500 
5.700 
6,800 
4,500 
4,800 
6.200 
7,200 
10,600 
7,300 
9,100 

Toadvine 

High  Lift 



1 
1 

Toadvine  Mill 

Book  Creek 

1 
1 

Iron  Bridire 

I^scaloosa  road 

1 

Tnokera  Bend. 

Lick  Creek 

1 

Beotta  Ford 

Big  Bine  Creek 

8 
1 

Iron  hridite.  Adser  road 

1 
1 
8 
8 

5 

1 

1 
1 

Little  Bine  breek 

Jones  Mill   



HoAdory  to  upper  end  of  loading 
basin 

Total 

10 

25 

54 

10 

*• 

The  cross  section  and  alignment  of  a  waterway  governs  the  speed  attainable.  The 
sstablished  rules  for  canals  of  large  size  having  busy  traffic  and  for  speed  rates  of  6 
to  7  miles  per  hour  are  as  follows :  That  width  of  bottom  of  canal  shall  be  twice  the 
greatest  width  of  the  vessel  plus  16  to  50  feet  for  vessels  carrying  300  to  7,000  tons; 
oepthy  li  to  4  feet  more  than  draft ;  and  the  sectional  area  4  to  6  times  the  midship 
■motion,  and  the  radius  of  curvature  not  less  than  1,600  feet.  Asst.  Engineer  R.  cf. 
HcCalla,  jr.,  of  the  Tuscaloosa  locks,  states  that  the  most  suitable  size  for  tow 
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barges  on  the  Warrior  River  is  24  feet  beam  by  140  feet  long  and  7  feet  deep,  with 
capacity  of  about  500  tons  on  6  feet  draft.  Fonr  such  barges,  or  three  barges  and  a 
steamer,  can  be  passed  throngh  the  lock  at  one  lockage ;  15  to  20  barges  to  be  handled 
in  one  tow  below  Demopolis. 

The  width  of  Valley  Kiver  is  three  to  six  times  the  above  width  for  barges.  The 
midship  section  of  barge  is  24  feet  by  6  feet,  equals  144  square  feet.  The  least  cross 
section  of  channel  after  improvement  will  be  over  600  square  feet  and  the  greatest 
3,000,  or  four  to  twenty  times  mid-section  of  barge.  The  depth  will  exceed  require- 
ments, except  at  lower  entrance  to  some  of  the  locks,  where  the  speed  is  necessarily 
restricted.  The  shortest  distauc^  between  adjacent  locks  is  4,800  feet  and  the 
greatest  18,000  feet,  and  on  that  reach  the  eight  bends  have  a  large  enough  radius  of 
curvature  so  that  a  speed  of  4  miles  per  hour  can  be  easily  made  with  a  tow  of  four 
barges. 

The  most  difficult  portion  to  navigate  is  the  10,600  feet  between  locks  19  and  20. 
Here  are  located  the  three  bends  having  the  greatest  curvature  of  any  on  the  river, 
one  of  them  having  a  radius  of  only  120  feet,  and  there  are  also  five  other  bends, 
having  from  200  to  300  feet  radii.  Here  a  sx>eed  of  2  miles  per  hour  can  be  generally 
made.  With  possible  speed  rate  of  2  to  4  miles  per  hour  on  the  different  stretches, 
all  the  locks  will  be  kept  in  continnous  operation  during  the  time  of  maximum 
traffic.  To  assist  tows  in  rounding  bends  allowance  has  been  made  for  oak  snub* 
biu^  posts  along  banks,  averaging  ten  to  the  mile  on  each  side  of  the  river.  Night 
navigation  can  be  maintained  only  by  having  a  system  of  lights  properly  distributed 
at  looks,  bends,  and  other  difficult  places  to  navigate.  The  estimates  provide  for 
about  ten  electrical  lights  to  each  mile  of  river  and  two  at  each  lock. 

Telegraph  and  telephone  communication  is  essential  along  entire  length  of  stream, 
connecting  with  all  the  looks  and  keepers*  dwelling,  the  wires  to  be  along  tops 
of  bluffs,  above  flood  waters.  Two  iron  highway  bridges,  each  about  100  feet  long, 
cross  Valley  River.  The  estimates  are  $50  per  foot,  or  $20,000  for  replacing  the  two 
with  swing  bridges.  There  are  five  public  fords  used  during  low  water.  No  esti- 
mates have  been  made  for  providing  crossings  at  those  places. 

The  depth  of  water  in  Valley  River  during  the  dry  season  was  from  18  inches  in 
pools  to  less  than  1  inch  deep  on  many  of  the  natural  rock  weirs,  and  frequently 
the  ledge  rock  projected  above  the  water  surface.  In  places  large  pieces  of  rock 
have  fallen  into  the  stream  from  the  cliffs.  The  low-water  surface  has  been  taken 
for  the  reference  plane  of  improvements — that  is,  at  least  6^  feet  is  to  be  obtained 
above  surface  of  low  water.  Below  some  of  the  lock  sites  the  fallen  rook  and  pro- 
jecting ledges  win  have  to  be  removed.  As  the  work  is  scattered,  the  estimate 
thereror  is  $2  per  cubic  yard. 

It  is  deemed  desirable  for  the  United  States  to  own  the  right  of  way  for  a  width 
of  at  least  300  feet,  with  20  acres  additional  at  each  lock  site  and  all  reservoir  and 
loading  basin  areas.  This  will  prevent  adjacent  landowners  encroaching  on  the 
stream  with  docks,  coal  tipples,  etc.,  to  the  detriment  of  navigation  interests.  The 
public  rights  in  canal  can  be  enjoyed  to  fullest  extent  by  granting  revocable  licenses 
for  loading  privileges,  etc. 

The  assessed  valuation  of  lands  along  Valley  River  for  the  year  1897  was  50  cents 
to  $2  per  acre  for  surface  rights,  the  average  being  about  $1,  and  from  $1  to  $3  per 
acre  K>r  mineral  rights.  The  farmers  state  that  tneir  selling  price  is  from  $1  to  $2 
per  acre  for  surface  rights,  and  that  most  of  them  have  sola  the  mineral  rights  to 
corporations  for  $10  per  acre.  Several  officials  of  the  corporations  owning  land 
along  Valley  River  state  that  they  will  donate  or  sell  for  a  nominal  sum  the  required 
right  of  way  through  their  lands.  The  estimates  are  therefore  placed  at  $5  per  acre, 
which  included  both  surface  and  mineral  rights. 

To  prevent  the  blocking  of  channel  with  &llen  trees  the  estimates  include  the  eost 
of  clearing  the  trees  for  a  width  of  50  feet  on  each  side  of  the  stream. 

Beservoir  <fams.— The  reservoir  site  on  McAdory  Creek  can  he  built  for  a  storage 
capacity  of  abont  330,000,000  cubic  feet  by  constructing  a  dam  for  50  feet  Aead  of 
water  between  the  rocky  ridges  one-fourth  of  a  mile  above  the  mouth  of  the  creek. 
The  estimates  are  for  stripping  to  solid  rock,  breaking  same  into  rough  depressions, 
and  excavating  50-foot  spillways  in  rock  at  each  end  of  dam ;  a  concrete  wall  6  feet 
wide  at  base,  narrowing  to  3  feet  at  top,  to  prevent  leakage  from  settlement,  craw- 
fish, or  rats;  on  the  upstream  side  a  wall  of  puddled  clay  20  feet  wide  at  the  bottom, 
narrowing  to  10  feet  at  top;  then  layers  of  mixed  clay  and  gravel  well  rammed, 
making  the  slope  3  horizontal  to  1  vertical ;  a  strip  15  feet  wide  from  top  edge  to  be 
covered  with  12-inch  paving  stones;  the  lower  face  to  be  stepped  off  in  dry  rubble 
masonry  with  slopes  of  3  to  1 ;  the  slopes  to  be  seeded  with  Bermuda  grass ;  the 
water  for  canal  to  pass  throngh  base  of  dam  in  masonry  culverts  provided  with  reg- 
ulating gates. 

With  the  top  of  dam  10  feet  above  proposed  water  surface,  there  will  be  no  dan- 
ger of  flood  waters  passing  over  crest  of  dam.  Considering  the  possibility  that 
at  a  time  when  the  reservoir  is  full  and  the  ground  thoroughly  saturated  the 
improbable  supposititious  case  should  occur  of  1  inch  of  storm  water  from  the  13 


Digitized 


byGoogk 


APPENDIX    S — REPORT   OF  AIAJOR    ROSSELL.  1745 

sqnare  miles  of  drainage  area  reaching  the  reservoir  in  one  hour  of  even  flow,  this 
is  ten  times  the  maximum  floods  of  the  Croton  watei-she«l.  At  first  the  rise  wpuld 
be  rupid,  then  gradually  checking  till  the  water  was  2  feet  below  crest  of  dam,  or  8 
feet  cieep  in  the  spillways,  each  50  feet  wide,  the  capacity  of  which  wonld  then  be 
eqnal  to  the  inflow.  Besides  the  two  spillways,  a  third  one,  150  feet  long,  can  be 
made  for  $5,000  on  the  divide  one-half  mile  sontheast  of  the  dam.  With  the  three 
spillways  the  depth  of  water  in  them  woald  be  abont  4  feet. 

If  preferable,  tor  the  estimated  cost  of  $327,300  a  concrete  dam  50  wide  at  the  base 
and  12  feet  at  top  can  be  bnilt  instead  of  the  earth  dam.  The  storage  capacity  of 
this  reservoir  can  be  increa^^ed  so  as  to  obtain  ninety  days'  supply  of  water  for  max- 
imum looking  through  canal  by  building  another  dam  across  a  narrow  place  in 
valley,  about  1  mile  mrther  upstream,  the  upper  level  having  30  feet  head  of  water. 
The  cost  of  dam  would  be  $184,300,  which  is  not  included  in  the  regular  estimates, 
but  is  given  in  the  supplemeutal  one. 

The  estimates  provide  for  similarly  constructed  dams  across  the  Little  and  Big 
Blue  creeks.  The  former  is  470  feet  long  and  23  feet  high,  and  the  latter  250  feet 
long  and  18  feet  high  for  a  head  of  10  feet  of  water.  With  a  lift  of  20  feet  a  small 
lock  for  two  barges  can  be  built  for  $50,000,  which  would  extend  navigation  up  to 
Big  Blue  Creek  to  the  coal  mines  at  Adger.  The  above-mentioned  lock  is  not 
included  in  the  estimates. 

Three  miles  south  of  Birmingham  the  outlet  of  city  sewer  system  empties  into 
Valley  Creek.  The  use  of  the  stream  as  a  drain  for  sewage  is  so  objectionable  that 
it  must  be  avoided  before  canalization  of  the  river.  Mr.  Julian  Kendrick,  city 
engineer,  states  that  surveys  will  be  made  during  1898  for  locating  a  site  for  a  sewage 
farm  and  filter  beds. 

iirXtma/ea.— Building  material  found  along  the  canal  route  comprises  the  oak  and 
pine  timber,  of  which  there  will  be  enough  alon^  the  right  of  way  and  on  reservoir 
sites  to  snpply  the  amount  needed  for  construction  purposes.  There  are  numerous 
places  near  the  stream  where  good  building  stone  of  slates  and  sandstones  can  be 
quarried  for  masonry,  concrete,  or  other  purposes.  Clay  suitable  for  puddling  is 
found. at  intervals  in  the  adjacent  hills.  Sand  of  poor  quality,  but  which  might 
answer  for  some  building  purposes,  was  found  on  Mud  Creek.  There  is  no  good  build- 
ingsand  in  the  Birmingham  district.  For  city  work  sand  is  shipped  fk-om  Tuscaloosa 
ur  Hull,  55  to  65  miles  distant,  for  $1.15  per  cubic  yard,  in  car  lots,  or  $1  in  larger 
quantities.  Sand  is  worth  50  cents  per  cubic  yard,  f.  o.  b.,  in  cars  or  barges  at  Tus- 
caloosa, but  probably  can  be  obtained  for  40  cents  for  the  large  amount  needed  for 
locks. 

Common  labor  is  cheaper  than  in  the  Northern  sections  of  the  country,  the  wages 
paid  ranging  from  50  cents  to  $1  per  day. 

The  estimates  of  quantities  and  cost  of  materials  for  dams  and  locks  are  based  on 
the  cost  to  the  United  States  of  the  dams  and  locks  at  Tuscaloosa,  which  were  built 
by  hired  labor  and  purchase  of  material.  However,  the  unit  prices  have  been 
increased  for  some  of  the  items  and  the  quantities  carefully  computed  for  the  vary- 
ing conditions  at  the  several  lock  sites.  It  is  proposed  to  use  concrete  in  place  of 
coursed  rubble  masonry.  The  concrete  for  lock  walls  &nd  dams  to  be  of  Portland 
cement,  sand,  and  broken  stone  in  the  proportions  of  1,  2,  and  3,  and  also  1,  2,  and  5 
by  measure.  When  practicable  to  do  so,  large  pieces  of  well-shaped  and  rough 
stone  a:e  to  be  built  in  walls,  etc.,  so  as  to  vertically  bond  the  horizontal  layers  of 
concrete  together,  and  also  to  lessen  cost. 

The  estimates  are  also  based  on  the  building  of  the  canal  in  at  least  three  years, 
time.  Although  there  are  about  200  miles  of  chert  roads  in  Jefl'erson  County,  which 
are  as  hard  and  smooth  as  the  best  macadamized  roads  and  do  not  wear  in  ruts,  the 
roads  near  Valley  River  are  mostly  dirt  roads.  Several  of  them  follow  along  banks 
of  stream  for  short  distances  and  others  cross  it  in  several  places.  The  hills  are  so 
steep  that  the  teaming  of  material,  machinery,  supplies,  etc.,  to  the  several  lock 
sites  will  be  too  slow  and  costly.  The  building  of  one  lock  at  a  time  from  Warrior 
River  up  would  permit  cheap  transportation,  but  would  take  at  least  ten  years  for 
construction.  To  canalize  the  river  and  build  the  locks  in  two  or  three  years,  a  rail- 
road should  be  built  along  north  side  of  Valley  River  from  McAdory  to  the  Warrior, 
together  with  the  necessary  spurs  to  and  nMiti^s  at  lock  sites. 

The  cost  of  the  mineral  roads  now  in  operation  between  the  iron  and  coal  mines 
through  a  similarly  rough  country  has  been  from  $7,000  to  $10,000  per  mile.  It  is 
probable  that  one  or  more  of  the  railroad  companies,  which  own  most  of  the  mineral 
rights  between  Jones  Valley  and  the  Warrior  River,  will  build  this  branch  line,  in 
which  case  the  estimates  can  be  reduced  $324,000  for  cost  of  road,  but  unit  prices 
should  be  slightly  increased  for  higher  freight  charges. 

VALLBT  DIVISION. 

The  inner  boundary  ridges  of  Jones  Valley  are  locally  known  as  Red  Mounialn 
and  West  Red  Mountain,  together  with  the  valley  itself.  Tlioy  are  formed  of  the 
pushed-up  rocks  of  formations  between  the  Lower  Silurian  and  the  Carboniferous, 
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and  they  divide  the  coal  nienflures  of  the  oountry  ou  eitlier  side.  For  6  miles  from 
Five-mile  Creek  to  North  Birmingham  a  minor  ridge  of  Red  Monntain  narrows  the 
west  part  of  valley  to  1  mile  in  width.  The  divide  between  Birmingham  and  North 
Birmingham  is  60  feet  above  Village  Creek  in  latter  place  and  30  feet  above  the  car 
tracks  in  Union  Depot  in  Birmingham. 

Village  Creek  skirts  along  the  ridge  for  3  miles  to  the  divide  between  it  and  Pos- 
snm  Creek;  there  a  gap  in  West  Red  Mountain  gives  it  an  outlet  from  the  valley. 
The  city  of  Birmingham  ext'Cnds  across  Jones  Valley,  the  resident  parts  covering 
the  highlands  of  both  mountains,  and  is  separated  from  Possum  Vallev  by  West 
Red  Mountain.  Ten  miles  southwest  from  Birmingham  and  8  miles  northeast  from 
Besj^emer  the  two  valleys  Join  where  Possnm  Creek  empties  into  Valley  River.  The 
cost  of  right  of  way  tlirough  the  city  and  the  heavy  cutting  necessary  to  get  water 
for  operating  purposes  from  Village  and  Five-mile  creeks  make  it  inadvisable  to 
locate  the  canal  along  Jones  Valley.  The  location  follows  the  line  of  Possum  Val- 
ley,  as  shown  on  map  transmitted  with  your  preliminary  report  of  November  28, 
1896,  also  on  accompanying  general  map. 

The  length  of  canal  between  Five-mile  Creek  Reservoir  and  the  McAdory  Basin  is 
2di  miles.  The  fall  is  135  feet,  the  greater  part—i.  e.,  126  feet~is  located  in  the  10 
miles  south  of  the  Possum  Divide.  The  project  includes  8  locks  of  10-foot  lift  and 
5  locks  with  11-foot  lift.  The  lock  sites  have  been  selected  with  reference  to  having 
rock  foundations  for  walls;  having  canal  in  excavation  where  possible,  so  that  water 
surface  will  be  below  natural  surface  of  ground,  thus  lessening  filtration,  and  also 
being  a  safer  oonstniotion ;  having  location  immediately  above  road  and  railroad 
crossings,  thus  making  unnecessary  any  changes  in  grades  or  elevation  of  tracks. 

There  are  no  dams  at  lock  sites,  as  it  is  designed  to  pass  the  surplus  waters  during 
high  or  flood  stages  of  l?Mve-mile  and  Village  creeks  and  Valley  River  at  mouth  of 
Possum  Creek  through  sluiceways  in  the  present  channels  of  those  streams.  The 
coping  of  lock  walls  as  planned  will  be  5  feet  above  the  water  in  the  canal,  which  is 
to  be  maintained  at  abont  the  same  elevation.  This  will  require  less  masonry  for 
the  lock  walls  than  for  those  in  the  river  division.  For  a  distance  of  abont  1  mile 
on  the  Possum  Divide  the  line  follows  along  a  macadamized  road  bnt  little  traveled. 
After  completion  the  east  bank  of  the  canal  can  be  used  for  a  roadway.  The  long 
rock  cat,23|  feet  deep  at  places,  located  above  Lock  34  in  North  Birmingham,  can  be 

?peatly  oiminished  by  building  another  lock,  bnt  in  doin^  so  would  lose  the  flow 
rom  Barton  Branch  and  10  feet  depth  of  the  stored  water  m  reservoir.  The  traffic 
on  this  reach  will  be  unimportant,  as  there  are  only  two  dolomite  quarries  adjacent 
thereto.  In  fact,  if  the  above  reach  was  built  of  ft  suificient  size  for  a  feeder  canal 
only  it  would  answer  all  reasonable  purposes. 

The  alignment  of  the  canal  is  fairly  good  and  will  permit  a  sufficient  speed  between 
locks. 
The  lockage,  elevations,  and  curvature  is  given  in  the  following  table: 

Lockage,  elevations,  and  curvature  of  the  BUmingham  Canal, 
VALLEY  DIVISION. 


No. 

of 

lock. 

Lift. 

Eleva. 

tion 
above 
War- 

rlor 
Klver. 

Distance 

Cur\'«tare. 

100 
to 
200. 

200 
to 
800. 

800 

to 

1,000. 

Feet. 

Total 
feet. 

1.000 

to 
4,000. 

Upper  end  loading  basin. 

22 
28 
24 

25 
26 
27 
28 
20 
80 
81 

10 
10 
10 

10 
10 
10 
11 
11 
11 
10 

223 
233 
243 

253 

263 
278 
284 
295 
306 
316 

2,000 
5,000 
4,000 

11,300 

2,000 
7,000 
11,000 

1 

1 

Maiirv 

Old  Jonesboro. 

1 

Iron  bridge  Rfti^seniftr  i*<uid  .. 

s 

2 

Kailroad  nt  bend 

Srailroade,  L.&N.,K.C..and A.  G.  S.  K. 
Howard  Harrison  Works 

1 

PosMum  Creek 

6,700       28.000 
4.500       32,500 
3, 500       36, 000 
3,000       39,000 
8,000  1    42,000 
3,000      46,000 

1 

Woodward  Furnace.......... 

2!          1 

Uuglies  Island ••••.••. .1. ...... 

2 
8 
2 
2 

1 

1 
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LoekagCf  elevationSf  and  curvature  of  the  Birmingham  Canal — Continued. 
VALLEY  DIVISION-Contlnaed. 


No. 

of 

lock. 

Lift. 

Eleva. 
tion 

above 
War- 
rior 

River. 

Distance 

Corvature. 

100 
to 
200 

200 
to 

3oa 

( 

Feet. 

Total 
feet. 

300 

to 

1,000. 

1,000 

to 
4,000. 

Dolomite  road 

32 
83 

34 

11 
11 

10 

327      a.  mo 

48,800 
61,000 

03,000 
123,000 

1 

1 

338 
848 

2,200 

42,000 
30,000 

1 

PoMnm  Divide 

20 

1 

Ensley  Fnmaces - 

Thomaa  Furnaces 

Village  Creek 

Sloes  Famace 

1 

Railroads 

Keaves  Ford,  Five-mile  Creek 

B 

Total,  both  divisioDs 

325.000 

The  maximom  traffic  will  be  below  Look  6  on  Valley  River,  as  coal  will  form  the 
largest  single  item  in  the  canal  shipments,  and  it  will  be  mined  and  loaded  all  along 
the  river  division.  The  size  of  canal,  50  feet  at  water  line  and  61  feet  in  depth,  for 
the  valley  division  has  been  taken  at  the  minimum  that  would  conform  to  the 
requirements  of  the  act  and  accommodate  a  probable  traffic  for  several  years,  the 

6  inches  depth  more  than  draft  being  sufUcient  for  possible  speed  attainable  in  the 
narrow  channel  and  short  distances  between  locks.  The  passing  basins,  which  are 
80  by  570  feet  and  located  above  each  lock,  are  made  7  feet  deep  to  allow  for  lower- 
ing of  the  small  pools  when  filling  locks  and  also  to  give  the  necessary  slope  to  pass 
required  amount  of  water  through  a  canal  having  the  proposed  dimensions. 

The  estimates  are  for  a  prism  in  rock  excavatiou  50  feet  wide  and  6^  feet  deep, 
vertical  sides  being  made  by  channeling  along  sides  of  oanal.  The  cross- sectional 
area  equals  325  square  feet,  or  2^  times  midship  section  of  barge.  The  estimates  for 
earth  excavation  are  for  a  cross  section  50  feet  wide  at  water  surface,  with  side  slopes 
of  li  to  Ij  making  the  bottom  width  30^  feet  for  a  depth  of  6i  feet.  To  make  the 
cross-sectional  area  of  the  earth  eoual  to  that  of  the  rock,  the  earth  section  would 
have  to  be  widened  an  a«lditional  9  feet. 

The  passing  of  barges  will  have  to  be  at  the  basins  or  in  the  rock  sections.  Pass- 
ing basins  below  locks  would  facilitate  operating  purposes :  also,  loading  and  tnming 
basins  opposite  furnaces,  mills,  etc.,  are  necessary,  but  are  not  included  in  the 
estimates. 

For  the  maximum  traffic  the  size  of  the  canal  for  this  division  should  be  at  least 
three  times  the  midship  section  of  the  barges,  or  432  square  feet,  which  would  make 
the  general  dimensions  for  rock  65  by  65  by  7  feet  and  for  earth  section  75  by  56  by 

7  feet,  with  at  least  6  loading  and  turning  basins;  all  of  which  would  increase  the 
estimates  for  this  division  by  $700,000. 

The  estimates  provide  for  10  electric  lights  for  each  mile  of  canal  and  2  at  each 
-  lock ;  also  telegraph  and  telephone  lines. 

There  are  5  highway  bridges;  the  estimates  for  replacing  them  with  swing  bridges 
are  the  same  as  those  on  the  River  division.  There  are  also  3  fixed  bridges,  which 
are  estimated  at  $1,750  each.  For  railway  crossings  at  least  11  swing  bridges  will  be 
required.    Estimates  are  based  for  single-track  bridges  at  the  rate  of  $90  per  foot. 

The  assessed  valuation  of  the  land  along  this  division  for  1897  was  from  $2  to  $1B 
per  acre,  the  latter  being  lots  in  subdivisions  of  North  Birmingham.  About  one- 
twentieth  of  the  land  along  the  route  is  cultivated  and  the  rest  is  timber  land  or 
rock  barrens.  The  reservoir  site  and  canal  line  ft'om  Five-mile  Creek  to  North 
Birmingham  belongs  to  the  Birmingham  Water  Works  Company.  Filter  beds  will 
have  to  be  made  for  the  main  system  from  the  Cahaba  River  in  the  near  future,  so 
that  the  Five  mile  Creek  system  will  be  less  valuable  than  at  present.  Cost  of  latter 
system  is  given  in  the  company's  annual  statement,  pnblished  March  31«  1893. 

Cost  of  water-warkt  canal  from  Fire-mile  Creek,  North  Birmingham,  from  annual  ttate- 

ment,  March  31,  189S, 

Waterworks  investment $99,995.08 

Real  estate $138,574.79 

Right  of  way  and  water  rights 9,715.57 

148,290.36 
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Prnnping  stfttion $23,651.04 

Pumping  uiacbiuery  and  boilers 43,  711. 64 

$67, 362. 68 

Caoal 91,134.15 

Reservoirs 70,325.15 

Pump  main 21,576.58 

183,035.88 

Total "4987^.00 

Part  of  the  lands  are  estimated  on  tbe  same  basis  as  those  of  the  River  division, 
at  $5  per  acre,  and  tbe  remainder  at  $15  per  acre. 

Eeservoir  on  Five-mile  Creek,— Over  ten  years  ago  the  water  works  company  proposed 
bnildinff  a  dam  for  50  feet  depth  of  water  on  the  site  selected  for  the  storage  reservoir. 
A  trench  about  30  feet  wide  was  excavated  across  the  opening  between  tbe  ridges. 
The  greatest  depth  to  bed  rock  was  about  25  feet.  The  surface  of  the  limestone  rock 
in  places  was  badly  disintegrated,  aud  near  the  center  a  crevice  12  to  15  feet  wide 
and  filled  with  decomposed  and  shattered  rock  crossed  the  trench  at  right  angles. 
This  was  not  cleaned  out.  About  1,000  feet  below  site  of  dam  there  is  located  the 
upper  end  of  a  cave  in  the  limestone.  Its  entrance  is  30  feet  above  the  creek,  and 
has  a  width  of  10  feet  and  a  height  of  5  feet;  its  outlet  is  about  2  feet  above  low- 
water  mark  at  Neaves  Ford,  one-fourth  mile  away. 

In  1891  Mr.  J.  T.  Fanning  was  employed  as  consulting  engineer  by  the  Birming- 
ham Water  Works  Company.  In  his  report  of  December,  1891,  he  states  that  "a 
storage  reservoir  can  be  built  just  above  junction  of  Cedar  Creek  with  Five  mile 
Creek  that  will  have  about  67  acres  surface  and  200,000,000  gallons  storage  capacity. 
This  will  recjuire  a  raising  of  the  water  surface  so  as  to  give  it  30  feet  depth  at  tbe 
dam,  and  this  can  undoubtedly  be  done  with  safety.  The  formation  of  the  limestone 
substructure  is  such  that  there  might  be  risks  in  raising  the  water  to  a  greater  height. 
This  storage  reservoir  would  have  about  20  square  miles  watershed.  This  reservoir 
would  have  a  head  of  about  20  feet  of  water  above  the  upper  end  of  the  proposed 
30-inch  conduit  in  the  bed  of  the  present  canal."    *     •     » 

The  estimates  are  for  a  dam  similar  to  the  one  on  McAdory  Creek,  the  crest  length 
of  this  one  being  990  feet.  The  cost  of  removing  material  for  a  depth  of  20  feet  from 
crevice  and  filling  with  concrete  is  included.  The  expense  for  any  greater  depth, 
or  covering  with  clay  or  concrete  any  places  in  substructure  developing  leaks,  is 
provided  for  in  the  amounts  for  contingencies.  Two  dolomite  quarries  are  locat-cd 
1  mile  below  the  reservoir  site  and  for  a  depth  of  60  feet  show  thick  ledges  of  solid 
limestone.  About  500  feet  above  the  dam  a  saddle  in  the  west  ridge  is  at  the  pro- 
posed elevation  of  the  water  surface  and  will  permit  the  building  of  a  spillway  at 
least  200  feet  long.  It  may  be  necessary  to  change  the  proposed  sites  for  some  of  the 
reservoirs  and  lock  dams  after  rock  borings  have  been  taken. 

The  certainty  of  a  sufficient  water  supply  for  maintaining  navigation  the  entire 
year  in  a  canal  from  this  district  has  often  been  questioned  on  account  of  the  small 
visible  stream  flow  during  tbe  dry  season.  For  the  Kiver  division  it  has  been  shown 
by  the  computations  from  the  rainfall  records  for  five  years  and  the  area  of  the 
watershed  that  the  available  supply  is  ample,  and  this  has  been  corroborated  with 
the^augings  of  tbe  river  taken  during  the  greatest  known  drought  and  those  taken 
during  the  rainy  season.  To  remove  all  doubt  as  to  that  division,  estimates  have 
been  made  for  a  supply  feed  canal  from  Five-mile  Creek  reservoir  to  loading  basin 
at  McAdory  having  a  daily  capacity  of  5,000,000  cubic  feet.  From  the  reservoir  to 
Posfium  Divide  the  grade  of  0.6  foot  per  mile  can  be  obtained. 

With  the  velocity  of  2  feet  per  second  the  most  economical  rectangular  cross 
section  in  rock  will  be  6.2  feet  deep  and  12.4  feet  wide  for  the  wetted  perimeter, 
estimates  of  excavation  based  on  width  of  12^  feet  and  depth  of  6^  feet.  In  earth 
with  the  side  slopes  of  1|  to  1  the  dimensions  will  be  18.58  water  surface,  3.1  bottom 
width,  and  5.16  leet  deep;  estimates  made  for  surface  width  of  19f,  bottom  width  3^ 
and  depth  5  feet.  For  this  additional  supply  from  Five-mile  and  Village  creeks  the 
cost  will  be  $703,550,  and  is  included  in  tne  supplemental  estimate.  The  unit  prices 
for  excavation  are  Increased  over  those  for  the  barge  canal,  as  the  quantities  are 
less  and  the  work  can  not  be  done  as  advantageously. 

The  estimated  time  of  transit  through  a  canal  for  a  single  boat  having  a  clear  run 
is  as  follows : 
River  division :  H.  M.    H.  M. 

38^  miles  at  5  miles  per  hour 7    40 

21  locks  at  15  minutes 5    15 

12    55 

Valley  division : 

23i  miles  at  4  miles  per  hour 5    50 

13  locks  at  15  minutes 3    15 

9    05 

Total 22    00 
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For  average  rate  dnrlDg  maximum  traffic: 

River  division:  h.    m. 

38i  miles  at  3  miles  per  hoar 12    45 

21  locks  at  30  minutes .*.  10    30  h.    m. 

23    15 

Valley  division : 

23^  miles  at  2i  miles  per  hour 9    20 

13  locks  at  30  minutes 6    30 

15    50 

Total • 39    05 

Two-thirds  of  the  River  division  of  down  lockages  will  average  three  loaded 
barges  and  steamer  carrying  1,800  tons,  making  the  daily  rate  28,800  tons,  which 
would  be  increased  to  31,680  tous  if  the  up-bound  frt)ight  be  one- tenth  of  tbe  down- 
bound.  The  annual  commerce  would  be  over  11,000,000  tons.  On  the  same  basis 
for  12  lockages  per  day  on  the  Valley  division  the  annual  tonnage  traffic  will  be  2f 
million  tons. 

The  annual  cost  of  maintenance  and  operation  of  the  canal  is  estimated  at  $60,000 
for  the  Valley  division  and  $90,000  for  the  River  division. 

The  dam  at  Lock  21  will  raise  the  water  so  as  to  Hood  108  acres.  The  size  of  the 
pool,  having  a  depth  of  7  or  more  feet,  will  be  9,400  feet  lon^,  with  varying  widths  of 
300  to  500  feet.  Tbis  will  make  a  ^ne  loading  and  turning  basin,  the  dimeuMions 
being  ample  to  permit  of  easy  maneuvering  of  boats  between  docks  and  in  turning 
around.  Extending  into  Jones  Valley  it  is  easily  accessible  by  highways  and  rail- 
reads,  tbe  Birmingham  Mineral  already  skirting  the  southerly  side.  The  estimatesi 
provide  for  facing  the  basin  with  timber  cribs  tilled  with  stone,  but  a  cheaper  con- 
struction can  be  made  by  tilling  out  to  the  harbor  lines  with  hot  slag  from  furnaces, 
and  making  the  face  vertical.  The  wharfage  areas  will  be  commodious  enough  for 
the  best  modern  equipment  for  handling  the  various  freights  cheaply  and  expedi- 
tiously. This  basin  is  also  at  the  junction  of  the  red  and  urown  iron  ores,  the  coal 
fields,  the  limestone,  slates,  and  the  chert  gravel  beds,  all  being  within  a  distance  of 
zero  to  2  miles. 

There  is  room  in  the  adjacent  valley  for  many  furnaces  and  mills,  the  finished 
product  from  which  can  be  loaded  into  barges  from  the  tram  cars. 

The  averuge  rail  haulage  from  the  25  furnaces  in  the  district  to  the  McAdory  Basin 
is  less  than  13  miles.  From  the  furnaces  to  the  nearest  points  on  the  Valley  division 
of  canal  the  average  distance  is  3  miles,  and  then  by  canal  to  the  McAdory  Basin  is 
11  miles.  The  saving  in  cost  of  transportation  for  above  distances  on  2f  million 
tons  of  pig  iron  is  $75,000  in  favor  of  the  Valley  division.  If  the  operation  of  this 
division  cost  $60,000  annually,  then  the  actual  saving  would  be  only  $15,000,  which, 
capitalized  at  3  per  cent,  represents  $500,000.  The  estimated  cost  of  the  Valley 
division  is  over  3|  million  dollars. 

PRODUCTS  AND  TRANSPORTATION. 

The  Birmingham  mineral  district  is  a  remarkable  one  for  extent,  quality,  and 
proximity  of  its  iron,  coal,  and  limestone  deposits.  For  a  distance  of  50  miles  north- 
east and  25  miles  southwest  of  Birmingham  a  vein  of  red  fossiliferous  ore  of  about  22 
feet  thick  at  the  outcrop  extends  along  the  Red  Mountains.  In  some  of  the  mines 
slopes  have  been  driven  down  at  an  angle  of  about  20  degrees  for  a  distance  of  1,000 
feet  and  no  change  found  in  the  ore  either  of  quality  or  thickness.  There  are  also 
extensive  deposits  of  brown  iron  ore.  The  nuoerl^ing  formation  of  Jones  Valley  is 
limestone,  containing  extensive  deposits  of  doLimite. 

The  Warrior,  Cahaba,  and  Coosa  coal  fields  comprise  areas  of  7,810,  400,  and  345 
square  miles,  respectively.  The  Warrior  Measures  nave  53  seams  of  coal  from  a  few 
inches  to  14  feet  thick,  with  a  combined  thickness  for  all  of  100  feet,  about  one-fourth 
of  which  is  within  300  feet  of  the  surface.  Eieht  seams  of  4  or  more  feet  in  thick- 
ness have  an  average  combined  thickness  of  40  feet.  As  the  angle  of  dip  is  small, 
less  than  22  degrees,  the  roofs  solid,  and  the  underlying  bed  soft,  the  mining  only 
costs  from  37^  to  40  cents  per  ton,  and  the  coal  is  sold  in  the  district  for  75  cents  to 
$1  per  ton.  There  is  every  variety  of  bituminous  coal,  some  excellent  for  coking, 
others  for  iron  ore  smelting,  for  heating,  steaming,  and  all  domestic  purposes.  The 
Valley  River  Canal  would  be  tributary  to  100  square  miles  of  workaole  coal  areas. 
At  present  the  cost  of  ore  per  ton  of  2,240  pounds  at  the  furnace  stock  houses,  includ- 
ing freight  charges,  is,  for  nardred,  75  cents,  royalty  added;  soft  red,  65  cents,  royalty 
added,  brown,  $1,  royalty  added,  the  length  of  haul  being  from  2  to  15  miles;  for 
coke,  $1.75;  hanlage,  0  to  12  miles;  for  limestone  and  dolomite,  40  to  65  cents;  haul- 
age, 6  to  20  miles.    The  quantity  of  each  mineral  is  inexhaustible  for  centuries. 

The  manufacturing  plants  have  been  principally  established  since  1880.  In  1897 
there  were  over  30  mines  in  operation  in  Jeflferson  County.  ITie  output  was  5,900,000 
tons,  an  increase  from  380,000  tons  in  1880.    The  product  of  the  3,845  coke  ovens 
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in  the  district  was  1,500,000  tons,  an  increase  from  60,781  tons  in  1880.  There  are  26 
furnaces  in  the  district,  each  having  a  daily  capacity  of  180  to  250  tons  of  pi|;  iron. 
The  product  for  ]897  was  799,064  tons,  an  increase  from  68,925  tons  in  1880.  Grades 
of  pig  iron  are  mill,  foundry,  and  basic  iron.  The  basic  iron  is  suitable  for  making 
the  best  qualities  of  steel.  Two  open-hearth  furnaces,  with  a  daily  capacity  of  16^ 
tons  of  basic  steel,  have  been  in  operation  since  July,  1897.  The  largest  pipe  works 
in  the  United  States  are  locuted  at  Hesseroer.  The  cotton  receipts  at  Birmingham 
during  the  past  seaaon  was  nearly  150,000  bales. 

The  freight  traffic  through  the  canal  will  be  principally  coal,  pig  and  mannfac- 
tnred  iron,  chert  gravel,  and  cotton,  all  down  bound,  and  will  probably  amount  to 
2,000,000  tons  the  lirst  year  after  opening  the  canal,  and  then  rapidly  increase  to  the 
limit  of  11,000,000  tons. 

There  are  seven  trunk  lines  of  railroad  centering  in  Birmingham,  which  have  600 
miles  of  track  in  Jefferson  County.  The  nearest  seaports  are  those  of  Pensacola, 
Fla.,  and  Mobile,  Ala.,  which  are  distant  259  and  278  miles  by  railroad. 

The  average  freight  rate  on  all  railroads  in  the  United  States  for  1896  was  8.21 
mills  per  ton  per  mile.  The  average  trunk-line  rate  on  heavy  through  freight  is 
from  5  to  6  mills.  In  Pennsylvania  the  average  rate  for  freight  from  Pittsburg  to 
Lake  Erie  ports  is  6.7  mills  per  ton  per  mile.  Where  the  railroad  conditions  are  so 
fiftvorable  as  are  those  from  Birmingham  to  the  Gulf  of  Mexico  as  to  grades,  rock 
foundation  for  roadbeds,  and  entire  freedom  from  snow,  the  rail  ton  mile  on  ooal 
and  iron  can  be  a  paying  one  at  4  mills. 

The  coal  transportation  from  Pittsburg  to  New  Orleans  by  river  is  remunerative 
at  one-third  of  a  mill  per  ton  mile. 

The  rate  for  all  freight  passing  through  St.  Mar^s  Falls  Canal,  including  loading  and 
unloading  at  terminals,  has  averaged  about  1  mill  per  ton  per  mile  for  several  years. 

The  ton- mile  rate  on  the  canal  and  rivers  from  Binuingham  to  Mobile  ought  not 
to  exceed  1  mill. 

To  provide  a  cheap  means  of  transportation  to  the  sea  for  the  heavy  prodnota  of 
this  district  there  are  four  possible  outlets.  All  are  based  on  the  assumption  that 
the  project  for  a  navigation  of  6  feet  drait  on  the  Warrior  and  Tombigbee  rivers  will 
be  duly  completed. 


1.  From  Birmiogham  to  Tosoalnosa  . 
From  Tuscaloosa  to  Demopolis. . . . 
From  Demopolis  to  Mobile 


Total. 


2.  From  BlrmiDsham  to  month  of  Vnlley  River  . 

From  Valley  River  to  Tuscaloosa 

From  Tuscaloosa  to  Mobile 


Total. 


8.  From  Furnaces  to  Locust  Fork,  Kansas  City  crossine. 

Kansas  City  crossing  to  Tuscaloosa 

Tuscaloosa  to  Mobile 


Total. 


4.  From  Furnaces  to  McAdory  loading  basin 

From  loading  basin  to  month  of  Valley  River.. 

From  Valley  River  to  Tuscaloosa 

From  Tuscaloosa  to  Mobile 


Total. 


Distances— 


ByraiL   By  water. 


67 


67 


MUu. 


130 
230 


360 


26 


26 


13 


13 


44 

360 


404 


70 
860 


430 


38 
44 

860 


The  cost  of  transportation  of  1  ton  of  pig  iron  to  Mobile  b^  the  above  routes  at  the 
mile  rate  of  4  mills  by  rail  and  1  mill  by  water,  together  with  the  amount  saved  on 
1,000,000  tons  by  each  route  over  that  of  the  all-rail  route,  is  as  follows : 


RaUrate. 


Water 
rate. 


Amount 

saved  on 

1,000,000 

tons. 


All  rail. 
Boute  1 
Boute2 
Boute  3 
Boute  4 


$1.11 
23 
10 
9 
6 


$0.86 
41 
43 
44 


$620,000 
600,000 
500,000 
620,000 
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For  Tonte  4  the  cost  of  loading  into  barges  will  be  less  than  for  the  others,  as  the 
MoAdory  basin  is  easier  of  access  and  has  but  little  variation  in  height  of  water 
surface. 

On  coal,  the  rail  hanlage  for  rente  1  wonld  be  increased  by  several  miles  through 
a  billy  country  where  alignment  and  grades  of  road  wonld  increase  freight  rates; 
for  route  3,  the  rail  distance  would  be  less;  for  route  4,  the  coal  can  be  loaded  into 
barges  all  along  Valley  River,  while  the  rail  distance  from  present  mines  would  be 
loss  than  that  for  pig  iron  from  the  present  furnaces.  On  cotton »  route  4  is  the  most 
favorable  one.  On  chert  gravel,  no  rail  hanlage  will  be  necessary  for  route  4,  the 
cost  of  rail  transportation  on  1  his  material  being  almost  prohibitive.  The  saving  by 
route  2  will  be  niore  than  by  route  3,  and  cost  of  improvements  will  be  less.  The 
coal  areas  benefited  by  routes  2,  3,  and  4  wonld  be  about  the  same. 

The  rail  shipments  on  route  4  to  McAdory  would  be  practically  all  down  grade, 
while  on  route  3  there  are  many  up  grades  and  sharp  curves  between  Birmingham 
and  the  Kansas  City  crossing  of  the  Locust  Fork  at  Warrior  River.  The  Valley 
River  Canal  will  better  serve  the  interest  of  the  Birmingham  district  by  nearly 
$300,000  on  ten  millions  of  freight  than  the  route  to  Locust  Fork.  The  other  factor 
would  be  the  relative  cost  of  the  two  routes  in  determining  which  improvement  to 
make  first.  Undoabte<lly  the  interests  of  the  di^t^ict  will  eventually  warrant  both 
improvements.  A  survey  of  the  Locust  Fork  has  not  yet  been  raa<le.  For  a  com- 
merce of  10,000,000  tons  the  ratio  of  savings  for  the  several  routes  over  that  of  the# 
all-rail  one  will  be  relatively  more  favorable  for  rout<e  4  than  it  was  for  iron  ship- 
ments alone.  If  the  cost  of  building  one  or  more  tracks  from  a  central  point  in  the 
district  to  Tuscaloosa,  mouth  of  Valley  River,  Locust  Fork,  or  McAdory  loading 
basin  be  considered,  in  addition  to  the  cost  of  the  river  improvements  for  the 
respective  routes,  then  route  4,  via  Valley  River,  will  be  the  cheapest  one. 

CONCLUSIONS. 

The  detailed  discussions  in  this  report  show  that  the  canalization  of  Valley  River 
and  the  excavation  of  a  canal  ap  toe  valley  past  Birmingham  is  feasible,  and  that 
the  water  supply  for  the  Valley  division  is  insufficient,  and  that  the  saving  on  trans- 
portation of  probable  commerce  will  not  warrant  the  expenditure  of  $3,000,000  or 
$4,000,000  for  that  division. 

That  the  water  supply  for  the  River  division  is  ample ;  that  a  reservoir  on  McAdory 
Creek  is  necessary,  and  that  with  50  feet  head  of  water  it  will  be  large  enough  to 
supply  over  4,000,000  cubic  feet  daily,  which  will  maintain  two-thirds  of  the  maxi- 
mum traffic  of  48  lockages  daily  during  an  extreme  drought  of  ninety  days;  that 
when  the  traffic  approaches  that  limit  the  capacity  of  the  reservoir  can  be  increased 
BO  as  to  supply  6,000,000  cubic  feet  daily  by  building  a  second  dam  for  30  feet  head 
of  water. 

That  if  the  requirements  were  such  as  to  demand  an  additional  supply  of  water, 
a  feeder  canal  can  be  built  for  $750,000  to  Five-mile  Creek,  having  a  daily  capacity 
of  5.000,000  cubic  feet,  fifty  days*  supply  bein^  the  storage  capacity  of  reservoir. 

That  the  expenditure  of  $3,750,000  for  canalizing  Valley  River  is  fully  warranted 
by  the  assured  and  prospective  shipments  from  the  district.    The  betterment  of  these 
transportation  facilities  will  be  far-reaching  in  the  economies  of  the  United  States. 
Very  respectfully,  your  obedient  servant, 

Joseph  Ripley, 
Assistant  Engineer. 

Mi^.  Wm.  T.  Rossell, 

Corps  of  Engineers,  United  States  Army, 


Detailed  estimates  of  cost  of  proposed  Birmingham  CanaU 
RIVEB  division. 


Quantity. 


Unit 
price. 


Cost. 


Warrior  River  to  Lock  No.  1 : 
RJght  of  way,  300  by  7,800  foot. 

Lock  aite 

ClearinfE  and  ffrabblng 

Rock  excavation  (sboala) 


.acres. 
..do... 


53.7 
20 


$5.00 
5.00 


.cubic  yards..     3,700 


Total. 


2.00 


$269 

100 

200 

7,400 

7.M9 
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Quantity. 

Unit 
price. 

CMt. 

Warrior  River  to  Lock  No.  1— ContiDaed. 
Lock  and  abotment: 

Concrete 

Earth  excavation 

Rock  excavation 

Earth  fill 

onbic  yards.. 

do.... 

do.... 

do.... 

11,400 
8,500 
2,500 
7,500 
7,000 

16.50 
.25 

LOO 
.30 

1.00 

$74,100 
875 

2.250 

Paving 

Gates  and  valves 

square  yards.. 

10,000 
5,000 

Cofferdam  and  pnmpliig -       

Total 

101.735 

?•  by  90  feet: 
........ .M  foet  B.M.. 

do.... 

....cubic  yards.. 

Onide  crib,  28  foet  8  inches  by  11  feet  6  inchi 

Lnmber  and  iron 

Framing 

Rock  tilling 

83.5 
33.5 
1,100 

14.00 

12.65 

.35 

460 
434 
386 

Total 

1  278 

8  feet  high: 

MfeetB.M.. 

do... 

cubic  yards.. 

do 

do.... 

Dam.  80  feet  long,  84  feet  wide  at  base,  1 

Lumber  and  iron 

Framing 

Masonry,  dry  rubble 

Concrete 

Filling  above  dam 

12 

12 

750 

260 

200 

14.00 
7.50 
2.25 
6.60 
.60 

168 

90 

1,688 

1««00 

130 

Total 

3.7:16 
2,500 

Office  and  keeper's  dwelling - 

,„ 

j^ggregate  ............................ 



117,238 

...............  acres 

* 

Lock  No.  1  to  Lock  No.  2 : 

Rieht  of  wav.  300  bv  10  000  feet 

68.8 
20 

5.00 
5.00 

844 

Lock  site 

do.... 

100 

Clearing  and  grabbing 

iuo 

L<ock  and  abntment  same  as  No  1  .................................'.......... 

:::::::::' 

101,726 
1,278 

Guide  crib,  same  as  No.  1 ' ' 

Dam  80  feet  Ions     .            .  .                                           1 ' 

3  756 

Office  and  keener'a  dwellinir ' i 

2,500 

Total •.....• 

^ 

110,001 

acres.. 

Lock  No.  2  to  Lock  No. 8: 

Riffhtof  wav  300  bv  7  000  feet 

48.2 
20 

5.00 
6.00 

241 

Lock8it« 

Clearini? and  in*abbinff   ...............     .  .. 

do.... 

100 
800 

Loose  rock  in  channel 

Lock  and  abutment  same  as  No.  1 

cubic  yards.. 

400 



LOO 
...     . 

400 
101.725 

Guide  crib  same  as  No.  1 L. 

1,278 

Dam,  200  feet  long ' 

0,388 

Office  and  keener  8  dwellin IF -  -   '- 

2,500 

Total 

1                  1 

115,988 

.............    acres  . 

Lock  No.  3  to  Lock  No.  4: 

Riffht  of  wav.  800  bv  8.000  feet 

55.1 
20 

5.00 
5.00 

27$ 

Lock  site 

Clearing  and  grubbing 

"»•- 

100 
570 

I/Ock  and  abntment  same  as  No.  1 ......' ....r 

101.725 

Guide  crib  same  as  No.  1.... 

1,278 

Bam,  130  feet  Ionic 

0,103 

Office  and  keeper's  dw^Ung -  

2,500 

Total 

112,551 

acres . . 

Lock  No.  4  to  Lock  No  5: 

Right  of  way,  300  by  5,000  feet 

34.4 
20 

5.00 
6.00 

171 

Lock  site 

Clearing  and  grabbing 

do.... 

100 
465 

Lock  and  abutment  same  as  No.  1 

101,735 
1,278 

Gaide  crib  same  as  No.  1 

Dam,  160  feet  long 

7,511 

Office  and  keeper^  dwelling 

2.600 

Totia 

1  

113,751 
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Quantity. 

Unit 
price. 

Cost. 

Lock  No.  5  to  Lock  No.  6: 

Right  of  way,  300  by  18,000  feet 

acres . . 

124 
20 

$5!  00 
5.00 

$620 

Lock  site 

Clearing  and  grabbing 

do.... 

100 
600 

l-nolc  And  AbnttnAtifc 

101, 725 

Guide  crib ' 

1,278 

Dam   100  feet  lonir .- 

4,694 
2,500 

Office  and  keeper^  dwelling - , I 

Total 



111,517 

acres . . 

Lock  No.  «  to  Lock  No.  7: 

Right  of  way.  300  by  6,200  feet 

42.7 
20 

5.00 
5.00 

214 

Look  site 

Clearing  and  grubbing 

do.... 

100 
,    200 

Lock  and abutinent .............................        ..........       ..I.......... 

101,726 

Guide  crib 

1,278 

Dam,  100  fe<*t  )"»^g 

4,694 

Office  and  keeDer*a dwellinir ....---      -- 

2,5u0 

Total 

110, 711 

, ,,  .acres . . 

Lock  No.  7  to  Lock  No.  8: 

Lockeite 

20 
115.7 

5.00 
•  5.00 

100 

Right  of  way,  800  by  16.800  feet 

Cl^^arinir  ami  irrnbbinir  ,...*..r..^r......TT... 

do.... 

578 
630 

Look  and  abaiment 



101,725 

Guidecrib 

1,278 

Dam,  60  feet  long 

2,817 

Office  and  keeper'n dwelling. r 

2,500 

Total ^.. 

109,628 

.............. acres 

Lock  No.  8  to  Look  No.  9: 

Riirbtof  wav.  300  bv  6.500  feet 

44.7 
20 

5.00 
5.00 

224 

Lock  site 

Clearing  and  grabbing 

do.... 

100 
265 

Lock  and  abtitment .....••• 

101, 725 

Guide  crib 

1,278 

Dam,  115  feet  long 

5,398 

Office  and  keener  s  dwellinflr - 

2,500 

f 

Total 



111,490 

acres . . 

Lock  No.  9  to  Lock  No.  10 : 

Right  of  way,  300  by  15,500  feet 

106.7 
20 

5.00 
5.00 

634 

Lock  site 

Clearing  and  grubbing...... 

do.... 

100 
500 

Lock  and  abptnient 

101,726 

Guide  crib 

1,278 

Dam,  65  feet  long 

!".... 

3.051 

Office  and  keeper's  dwelling 

2.500 

Total 

109,688 

acres.. 

Lock  No.  10  to  Look  No.  11 : 

Riglit  of  way,  300  by  10,500  feet 

72.3 
20 

5.00 
5.00 

863 

Lock  site .....#.. 

ii/» 

100 

Clearing  and  grabbing 

570 

One  swing  highway  bridge 

Lock  and  abotmen i 

feet. 

200 

50.00 

10.000 
101.726 

Guidecrib 

1,278 

Dam,  65  feet  long ...••...••. 

8.051 

Office  and  keeper's  dwelling 

2,500 



Total 

119,586 

••••....••... .acres. . 

... 

Lock  No.  11  to  Lock  No.  12: 

Right  of  way  300  by  13  500  feet 

92.9 

20 

5.00 
5.00 

465 

Lock  site 

100 

Clearing  and  grubbing 

800 

Look  an^  abutment  ..T....... 

101,725 

Guidecrib : 

1,278 

Dam,  90  feet  long 

4,225 

Office  and  keeper's  dwelling --- 

2,500 

Total 



111,093 

. 

J         S3 
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Quantity. 

106.7 
20 

Unit 
price. 

Cost. 

Lock  No.  12  to  Lock  No.  13: 

Rii?ht  of  WAV  300  bv  15  500  fe4 1 

acres . . 

$5.00 
5.00 

1534 

Lockelte 

Cleftrinff  and  ffnibbinfiT              ..   .....     .. 

do.... 

100 
775 

Lock  and  ftbaftiicnt .   ..................*...........•.••...•.•.... .. 

101, 725 

G aide  crib ' ••• 

1,278 

Dam  60  feet  lonir -  

2.817 

Office  and  keeoer's  dwelllDe - - 

2,500 

Total 

100.729 

acres.. 

Lock  No.  13  to  Lock  No.  14: 

Riffhtof  wav  300  bv  5.700  feet 

39.2 
20 

6.00 
5.00 

■  196 

Lockslto 

ClaariDg  and  grubbing 

do.... 

100 
375 

liOck  and  abutment  ................................................ 



101,725 

Guide  crib 

1.278 

Dam.  150  feet  lonff 

7,042 

Office  and  keeoers  dwellinff -  -  



2,500 

Total 

113, 216 

acres.. 

Lock  No.  14  to  Lock  No.  16: 

Right  of  way,  300  by  6,800  feet 

46.8 
20 

5.00 
6.00 

234 

Lock  site  ....*. 

Clearing  and  grubbing..... 

do.... 

100 
536 

Lock  and  abutment ............  ................................... 

101, 725 

Guide  crib • - 

1,278 

Dam. 70  feet  loner              ..  ......................................... 

3  286 

Office  and  keeiwr'i  dwellinir 

2,500 

Total 

109  658 

acres.. 

Lock  No.  15  to  Lock  No.  16 : 

Right  of  way,  300  by  4,500  feet 

31 
20 

5.00 
6.00 

155 

Lock  site 

do.--. 

100 

ClearinflT and  irrubblnff....... ...................................... 

600 

l/ock  and  abuunent. 

101.725 

Guide  crib 

i;278 

Dam,  100  feet  long 

4,604 

Office  and  keeper's  dwelling. ............. --  

••** 

2,500 

Total 

110,953 

acres.. 

Lock  No.  16  to  Lock  No.  17 : 

Rishtof  wav.  306  bv  4.300  feet 

29.6 
20 

6.00 
5.00 

148 

Lock  site 

do 

100 

Clearing  and  grubbing .••• 

465 

Bxcavation, loose  rock 

-.      -      .-    .r.iiMn  vAPfla 

3.000 

i.66 

3,000 

Lock  and  abutment 

101,725 
1.278 

Guide  crib ' 

Dam,  140  feet  long 

6,572 

JDfflce  and  keener'^  dwellinff.............. ----- 

2,600 

Total 

112,075 

................ ...acres 

... 

_._* 

Big  Blue  Creek  Resenroir  Dam : 

Reservoir  site.............. 

50 
40tt 
1,300 
200 
1,000 
1,200 
1,000 

6.00 

6.50 

.76 

.25 

.60 

2.00 

LOO 

250 

Concrete 

............cubic  vards.. 

2,600 

975 

50 

500 

Clay  puddle 

Earth  excavation 

Earth  fill 

do.... 

do.... 

do.... 

Rock  fill 

do.... 

2,400 
1  000 

Paving 

.    anniLrA  vftrda 

Sluiceway  and  gates .- - 

5,000 

Total 

12,775 

...acres.. 

......... 

Lock  No.  17  to  Lock  No.  18 : 

Right  of  way,  300  by  6,200  feet 

42.7 
20 

6.00 
6.00 

214 

Lock  site 

Clearing  and  grubbing 

do... 

100 
535 

Lock  and  abutment 

101,725 
1  278 

Guide  crib 

Dam,  90  feet  long t 



4,225 

Office  and  keeper's  dwelling - 

2,500 

Total 

110,577 
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Quantity. 

Unit 
price. 

Cost 

Lock  No.  18  to  Lock  No.  10 : 

Right  of  way,  300  bj'  7  200  feet 

......acres.. 

40.6 
20 

$5.00 
5.00 

$248 

Lock  Kite 

do.... 

100 

CleariDir sod  imibbinfir .-..     .................. 

570 

One  swinging  highway  bridge 

Lock  and  abutment 

feet.. 

200 

50.00 

10.000 
101, 725 

Qnideorib 

' 

1  278 

Dam,  100  feet  long 

' 

4,694 

Office  and  keener  a  dwellinir 

1 

2,500 

1 

Total 

i 

121, 115 

..............acres.. 

Look  No.  19  to  Lock  No.  20 : 

Right  of  way,  300  by  10,600  feet 

73 
20 

5.00 
5.00 

365 

Lock  site 

Clearing  and  grabbing 

do.... 

100 
6G5 

JSarth  excavation  (look  approach) 

Lock  and  abutment 

cubic  yards.. 

2,000 

.35 

700 
101,725 

Guide  crib 

1,278 

Dam,  160  feet  long 

7,511 
2.500 

Office  and  keeper^  dwelling -- 

1 

Total 

114,814 

.••.... acres.. 

100 
1,060 
3,400 
6,400 
8.000 
1.000 

260 

Little  Bine  Creek  Reservoir  Dam : 

Reservoir  site. ........................ ........ 

5.00 

6.50 

.75 

.50 

2.00 

LOO 

.25 

500 

Concrete 

Clay  pnddle. - 

cubic  yards.. 

do.... 

6,825 
2,550 
3.200 

Earth  fill 

do.... 

RockfiU 

do.... 

1,600 

1.000 

63 

5.000 

Paving 

Earth  excavation 

Sluiceway  and  gates 

square  yards.. 

cubic  yards.. 

Total 

20,738 

..•.•••• acres.. 

Look  No.  20  to  Lock  No.  21: 

Right  of  way,  800  by  7,300  feet 

60.3 
20 

5.00 
5.00 

252 

Lock  site 

-dn  ... 

100 

Cleariug  asd  grubbing........ 

535 

Lock  and  abutment  .....................^.. 

' 

101, 725 

Ooidecrib 

1    

1,278 

Dam,  100  feet  long 

4,006 

Office  and  keeper^  dwelling --- 

2.500 



Total 

1 

111,086 

Look  No.  21  to  upper  end  of  loading  basin : 

Piers,  2  miles. T 

100,000 

Right  of  way  and  site 

a.nrAii.. 

150 

6.00 

750 

Clearing  and  grabbing 

1,000 

Total 

101, 750 

HoAdorv  reservoir  and  dam,  50  feet  head: 

I/ann  for  .site ••* 

600 

1,000 

7.500 

25,000 

300,000 

22,000 

5.00 
.25 

6.50 
.75 
.50 

LOO 

3,000 

Earth  excavation 

cubic  vards.. 

250 

Cone  rete 

do.... 

48,750 

Clay  puddle 

do.... 

18.750 

Earth  fill 

do 

150.000 

Paving 

Snill wav  over  side  divide  ..................... 

square  yards.. 

22,000 
5,000 

Sluiceways  and  gates -- 

25,000 

Total 

272,760 

miles.. 

Kisoellaneons: 

Snubbing  posts  along  canal .•..••..••.. 

40 
40 
25 
10 
5 

200.00 
2,000.00 
10, 000. 00 
2,000.00 
1,000.00 

8,000 

Electric  lights,  telegraph,  and  telephone 

Main  line  of  railroiSL 

Sours  to  lock  sites.. 

do.... 

do.... 

do---- 

80,000 

250,000 

20,000 

T¥iiler*DO'W6r millB   •.«•••.«••••.•••••••••••••• 

5,000 

Total 

863.000 

=1^== 
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1756      REPORT   OP  THE   CHIEF   OP  ENGINEERS,  U.  8.  ARMY. 

Detailed  e$UiMtes  of  co»t  of  propped  Birming\am  Canal— Oontinued. 
BIYEB  DIViaiOK— ConUnned. 


Quantity 


price. 


C<wt. 


SuppUmmtal—ConditUinal  on  water  tupplif  required. 

BMervoIr  Dam  Xo.  2  at  HcAdory  Creek,  80  feet  head : 

Reservoir  site acna. 

Earth  excavation cubic  yards. 

Concrete do... 

Clay  puddle do... 

Earth  fill do... 

PavlnK square  yards. 

Gates  and  sluiceways 

Engineering  and  contingonclea,  20  per  cent 


eoo 

1,000 
4,480 
14,050 
140.000 
15,000 


Total. 


Feeder  eanal 

From  reservoir  at  Five-mile  Creek  to  loading  basin  at  HcAdory: 

Eight  of  way,  800  by  42,000  fi>©t acres. 

Right  of  way.  300  by  81,000  feet do... 

Rock  excavation cubic  yards. 

EHrth  excavation do... 

Rock  fill  in  embankment do... 

MaAonry  lining  in  embankment do... 

Highway  bridges  (8) feet. 

Highway  bridges  (3) do... 

Railway  bridgen  (10) do... 

Reservoir  and  dam.  Five-mile  Creek 

Telephone miles. 

Engineering  and  contingencies,  20  per  cent 


280 

558 

255,400 

104,900 

4.800 

8,450 

160 

120 

200 


26 


Total. 


$5.00 

.26 

«w50 

.75 

.50 
1.00 


16.00 

6.00 

.75 

.18 

2.00 

8.00 

10.00 

12.50 

30.00 


176.00 


$3,000 
290 
»,U0 
11.213 
70,000 
15.000 
25,000 

ao.n7 


184,000 


4.335 

2.700 
191,550 

0.0(10 
27,000 

i.ooo 

1.500 
6.000 

313.735 
4,875 

110.301 


088.348 


SUMMARY  OP  ESTIMATE-RIVER  DIVISION. 

Warrior  River  to  Lock  No.  1 $117,228 

Lock  Ko.  1  toLock  No.  2 110,008 

Lock  No.  2  to  Lock  No.  8 115,933 

Lock  No.  8  to  Lock  No.  4 112,551 

Lock  No.  4  to  Lock  No.  5 113,751 

Lock  No.  5  to  Lock  No.  6 111,517 

Lock  No.  6  to  Lock  No.  7 110*711 

Lock  No.  7  to  Lock  No.  8 109  <528 

Lock  No.  0  to  Lock  No.  0 111*490 

Lock  No.  9  to  Lock  No.  10 100*668 

LockNo.10toLockNo.il llo'586 

LockKo.  11  toLook  No.  12 111*093 

Lock  No.  12  to  Lock  No.  13 109^720 

Lock  No.  13  to  Lock  No.  14 113  210 

Lock  No.  14  to  Lock  No.  15 109*658 

Lock  No.  15  to  Look  No.  16 110^962 

Lock  No.  16  to  Lock  No.  17 lliOTS 

Big  Blue  Creek  Reservoir  Dam 1^*775 

Lock  No.  17  to  Lock  No.  18 110*577 

Lock  No.  18  to  Lock  No.  10 121*115 

Lock  No.  19  to  Lock  No.  20 114*844 

Little  Blue  Creek  Reservoir  Dam 20*  73^ 

Lock  No.  20  to  Lock  No.  21 lll!o86 

Lock  >lo.  21  to  upper  end  of  loading  baain 101*750 

McAdory  Reservoir  and  "0am,  60-foothead 272*  730 

Miscellaneons 363,000 

Engineering  and  contingencies,  20  percent *627i480 

Total 8,764,933 
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APPENDIX   8 — REPORT   OF   MAJOR   ROSSELL.  1757 

Deiciled  eatimatcB  of  coat  of  proposed  Birminghnm  Canal— Contmned. 
VALLEY  DIVISION. 
[NoTB.— Each  stretch  inolndes  the  look  and  passing  basin  at  the  upper  end  of  the  lock.] 


Upper  end  of  loading  basin  to  Lock  No.  22: 

Right  of  way,  300  by  2,000  feet acres.. 

Lock  site do... 

Rock  excavation cubio^^ards. 

Clearing  and  enibbing : 

Rock  excayatTon  (lock  pit,  Lock  No.  22) cubic  yards. 

Concrete do  .. 

Backfill do... 

Paving square  yards. 

Gates  and  valves 


Cofi^Brdam  and  pnropine 

Office  and  keeper's  dwelling 

Rock  excavation  in  basin cubic  yards. 


Total. 


Look  No.  22  to  Lock  No.  28 : 

Right  of  way,  800  by  6,000  feet acres. 

Look  site do... 

Rock  excavation cubic  yards. 

Clearing  and  grnbbing 

Rock  excavation  (lock  pit,  Lock  No.  23) cubic  yards . 

Concrete do... 

Back  fill do... 

Paving square  yards. 

Qatesand  valves 

Coflferdam  and  pumpini; 

Office  and  keeper's  dwelling 

Rock  excavation  in  basin cubic  yards. 

Embankment do... 


Total. 


Lock  No.  23  to  Look  No.  24: 

Right  of  way,  300  by  4,C00  feet a acres. 

Lock  site do... 

Rock  excaTation  (canal) cubic  yards. 

Embankment  (canal)*. do... 

Clearing  and  grubbing 

Rock  excavation  (lock  pit.  Lock  No.  24) cubic  yards . 

Concrete ; do... 

Backfill do... 

Paving square  yards. 

Gates  and  valves. 


ColTerdam  and  pumping 

OiBceand  keeper's  awelling 

Rock  excavation  in  basin cubic  yards. 

Embankment do... 


Total. 


Lock  No.  24  to  Lock  No.  25 : 

Right  of  way,  300  by  11,300  feet acres. 

Lockslt« do... 

Clearing  and  grubbing 

Rock  excavation cubic  y.rds. 

Embankment do... 

2  railway  swinff  bridgen,  130-footspan fe«!i. 

I  highway  bridge  fixed,  70-foot  span do.. 

Ro<-k  excavation  (lock  pit.  Lock  No.  25) cubic  yards. 

Concrete do... 

Back  fill do... 

Paving....... square  yards. 

Gates  and  valves 

Cofferdam  and  pnmpin g 

Office  and  keeper's  dwelling 

Rock  excavation  in  basin cubic  yards. 


Total. 


Look  No.  25  to  Lock  No.  26: 

Right  of  way,  300  by  6.700  feet acres. 

Lock  site do... 

Clearing  and  grubbing 

Rock  excavation  (lock  pit,  Lock  No.  26) cnbic  yards. 

Embankment do... 

Rock  excavation do... 

Concrete do... 


Quantity. 


13.8 
10 
9,000 


20.500 

6,500 

3,900 

200 


9.800 


34.4 
10 
70,600 


17,800 

6,500 

3,900 

200 


7.600 
4,900 


27.5 
10 
38,000 
7,800 


16,700 

6,500 

3,900 

200 


7,600 
4,900 


Unit 
price. 


$6.00 
6.00 
.65 


.65 
6.50. 

.25 
1.00 


6.00 

6.00 

.65 


.65 
6.60 


1.00 


5.00 

6.00 

.65 

.35 


.6i, 
6.50 

.25 
1.00 


.65 
.35 


78 
10 


I21,6<»0 

02, 100 

2(10 

70 

18,800 

6.600 

3, 000 

200 


10,900 


89.2 
10 


17,500 
23,900 
52,800 
6,500 


5.00 
5.00 


.65 

.35 

90.00 

25.  iO 

.65 

6.50 

.25 

1.00 


.66 


5.00 
5.00 


.65 
6.50 


Cost. 


$69 

50 

5,850 

300 

13,325 

42, 250 

975 

200 

10.000 

5,000 

2.500 

6,370 


86,889 


172 

50 

46,890 

400 

11, 570 

43,250 

975 

200 

10,000 

5.000 

2,500 

4.940 

1.715 


125,662 


138 

50 

24.700 

2,730 

100 

10,  <-55 

42,260 

975 

200 

10.000 

5.000 

2,500 

4,940 

1,715 


106, 153 


390 

50 

200 

79, 0  0 

21.7  5 

23,400 

1,  7.-^ 

12,  -20 

42.250 

975 

200 

10,  0<  0 

5,  (00 

2,500 

7,085 


206,795 


196 
50 
400 
11,375 
8,365 
34,320 
42,250 
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1 758      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 
Detailed  estimates  of  cost  of  proposed  Birmingham  Canal— Contiuaed. 
VALLEY  DIVISION— Continaed. 


Quantity 


8,900 
200 


Lock  No.  25  to  Lock  No.  26— Continued. 

BackflU cubic  yards.. 

Paving square  yards.. 

Gates  and  valves 

Cofferdam  and  pumping 

Office  and  keeper's  dwelling; | 

Rock  excavation  in  basin *. cubic  yards..     6,300 

Embankment do....!    5,560 


.i. 


Unit 
price. 


$0.25 
1.00 


.05 
.35 


Total. 


L 


Lock  No.  26  to  Lock  Ko.  27: 

Right  of  way.  800  by  4,500  feet acres.. 

Lock  site do.... 

Clearing  and  grubbing 

Rock  excavaiTon cubic  yards.. 

Embankment do.... 

One  railway  swing  bridge teet.. 

Rook  excavation,  lock  pit cubic  yards . . 

Concrete do.... 

BackfiU do.... 

Paving square  yards.. 

Gates  and  valves 

Coffenlam  and  pnmning 

Office  and  keeper's  awelllng 

.  Rock  eicavation  in  basin cubic  yards 


81 
10 


55,600 
10.800 
130 
20,700 
6,500 
8.000 
200 


Total. 


Lock  No.  27  to  Lock  No.  28 : 

Right  of  way,  300  by  3,500  feet acres 

Lock  site do.... 

Clearing  and  grubbing 

Rock  excavation cubic  yards.. 

Rock  excavation,  lock  pit do 

Concrete do 

Back  mi do.... 

Paving square  yards.. 

Gates  and  valves 


Cofferdam  and  pumping 

Office  and  keeper's  dwelling 

Rock  excavation  in  basin cubic  yards.. 

Total 


Lock  No.  28  to  Lock  No.  29: 

Right  of  way,  800  by  8,000  feet acres. 

Lock  site do... 

Clearing  and  grubbing 

Rock  excavation cubic  yards. 

Rock  excavation,  lock  pit do... 

Concrete do..., 

Backfill do... 

Paving square  yards.. 

Gates  and  valves 

Cofferdam  and  pumping 

Office  and  keept^r'tf  dwelling 

Rook  excavi  tion  in  bstoio cubic  yards. 

Embankment do... 


Total. 


Lock  No.  29  to  Lock  No.  30: 

Right  of  way,  300  by  8,000  feet acres.. 

Lock  site do 

Clearing  and  grubbing 

Rock  excavation cubic  yards.. 

Fixed  highway  bridge, 70- foot  span feet.. 

Rock  excavation,  lock  pit cubic  yards.. 

Concrete do.... 

Backfill do.... 

leaving square  yards.. 

Gates  and  valves 

Office  and  keeper's  dwelling 

Rock  excavation  in  basin cubic  yards.. 

Total 


14,400 


5.00 
5.00 


.85 

90.00 

.65 

6.50 

.25 

LOO 


.65 


U 

10 


57,300 
25,400 
6,500 
8,900 
200 


22,000 


20.6 
10 


46,700 
19,700 
6,500 
8,900 
200 


8.400 
4,800 


20.6 
10 


41,700 

70 

21,000 

6,500 

8,000 

200 


13,500 


5.00 
6.00 


.65 
.65 

6.60 
.25 

LOO 


5.00 
5.00 


6.50 
.25 
LOO 


.65 


5.00 
5.00 


25.00 

.65 

6.50 

.25 

LOO 


.65 


Cost. 


$975 
200 

lo.ouo 

5,000 
2,500 
4,095 
1.926 


121, 661 


156 
50 

400 

86, 140 

8.605 

11.700 

18,455 

42,250 

975 

200 

10,000 

6,000 

2.5CM) 

0.3C0 


135,790 


120 

50 

300 

37.245 

16, 5J0 

42,250 

975 

200 

10,000 

5,000 

2,500 

14.300 


129,450 


108 
50 

200 
80.866 
12.806 
42,250 

975 

aoo 

10,000 
6,000 
2.500 
6,460 
1,606 


111,403 


108 

50 

200 

27,105 

1,750 

13,660 

42.250 

976 

200 

10.000 

2,500 

8.775 

107,558 
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Detailed  estimates  of  cost  of  proposed  Birmingham  Canal — Continned. 

VALLEY  DIVISION-Contlnned. 


1759 


Qnantity. 


Look  No.  30  to  Lock  No.  31 : 

Right  of  way, 800  by  8,000  feet acres.. 

Lock  site do.... 

Cleating  and  ffmbbing 

Kock oxcavatlon cubic  yards.. 

Earth  excavation do 

Earth  excavation, lock  pit do.... 

Concrete do 

Backfill do.... 

Paving 1 square  yards.. 

Office  and  keeper's  dwelling 

Gates  and  valves 

Earth  excavation  in  baffin cubic  yards.. 

Crib  work feet.. 

Paving square  yards.. 


20.6 
10 


Total. 


Look  No.  31  to  Lock  No.  33 : 

Right  of  way.  800  by  3,800  feet acres.. 

Lock  site do 

Clearing  and  grubbing 

Earth  excavation cubic  yanls . 

One-swing  highwav  bridife feet.. 

Earth  excavation,  lock  pit cubic  yards.. 

Concrete do 

BackflU do.... 

Paving square  yards . . 

Gates  and  valvM 

Office  and  keeper's  dwelling 

Earth  excavation  in  basin cubic  yards.. 

Piers feet.. 

Paving square  yards.. 


Total. 


Look  No.  32  to  Lock  No.  33 : 

Rigbtofway,  300  by  2,200  feet acres.. 

Lock  site do — 

Clearing  and  grubbing 

Earth  excavation cubic  yards.. 

Earth  excavation,  lock  pit do.... 

Concrete do.... 

Backfill do 

Paving square  yards.. 

Gates  and  Talves 

Office  and  keeper's  dwelling 

Earth  excavation  in  basin cubic  yards.. 

Piers feet.. 

Paving square  yards.. 


Total. 


Look  No.  83  to  Lock  No.  34 : 

Right  of  way,  300  by  42,000  feet acres.. 

Lock  site do.... 

Clearing  and  grubbing 

Earth  excavation cubic  yards.. 

Rock  exoavation do.... 

Embankment do.... 

Spillway 

Tnree  railway  swing  bridges feet . . 

Six  highway  swing  bridges do.... 

Rook  excavation,  lock  pit cubic  yards.. 

Concrete do.... 

BackflU do... 

Paving square  yards. 

Gates  and  valves 


Cofferdam  and  pumping 

Office  and  keeper's  dwell  in  g , 

Rock  excavation  in  basin cubic  yards. 

Total 


20,400 
23,600 
24,500 
6,500 
15,800 
400 


7,800 

570 

1,000 


55,000 
130 

38.300 
6.500 

15,800 
400 


17,600 

670 

1,000 


28.400 
84.000 
6.500 
15,800 
400 


14,700 

570 

1,000 


10 


271,100 
230,100 
126,600 


390 

780 

19,100 

6,500 

3,000 

200 


20,300 


Unit 
price. 


$5.00 
5.00 


.15 
.15 

6.50 
.25 

LOO 


.15 
10.00 
1.00 


5.00 
5.00 


.15 
50.00 

.15 
0.50 

.25 
LOO 


.15 
10.00 
1.00 


15.00 
15.00 


.15 
.15 

6.50 
.25 

LOO 


.15 
10.00 
LOO 


15.00 
15.00 


90.00 

60.00 

.66 

6.50 

.26 

LOO 


.66 


Cost. 


$103 

50 

200 

13,260 

3,540 

8,675 

42.250 

8,950 

400 

2.500 

10,000 

L170 

6,700 

1,000 


87,798 


180 

50 

100 

8.385 

6,500 

6,745 

42,260 

3,060 

400 

10,000 

2,500 

2,640 

6,700 

1,000 


89.  .150 


150 

100 

4,260 

5,100 

42,250 

3,950 

400 

10,000 

2,500 

2,205 

6,700 

1,000 


77,840 


4,836 

150 

2,500 

40,665 

165, 415 

44,310 

6.000 

85.100 

89,000 

12. 416 

42,250 

976 

200 

10,000 

5,000 

2,500 

13, 195 

413.010 
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Quantity. 


Lock  Xo,  34  to  Keaerroir  P»m : 

Right  of  war,  300  bv  30,(KK)  fe«t acras. 

Clearing  aou  fn^bbuig 

Kock  excavation cubic  yards. 

EmbankmeDt do 

Four  railway  nwine  bridgea feet 

Two  highway  lixcdbtiitut^a do.., 

Spillway 


Unit 
prioa. 


207 


Total. 


Seaenroir  Dam  on  Fire  mile  Creek : 

Raaerroir  site acrea.. 

Earth  excavation cubic  yarda.. 

Concrete do 

Clay  puddle do.... 

Earth  fill de.... 

Paving square  yards.. 

Gates  and  aluicewaya 

Paving  for  aide  npill  way aqnare  yarda 

Office  and  keeper  s  dwellir 


ling. 


Total. 


Miscellaneous: 

Snubbing  posts miles.. 

Electric  Ugh ta,  telegraph  and  telephone do 

Three  keeper'a  dweUinga  at  spillways 

Bail  way  aidings  for  lock  aitea milea.. 


Total. 


703,500 

27,700 

520 

140 


fl5.00 


.65 

.85 

M.00 

25.00 


SCO 

9.700 

9,400 

31,200 

345,000 

21,000 


4,000 


S.0O 
.25 

0.50 
.75 
.50 

LOO 


LOO 


10 


200.00 
2,000.00 


2,000.00 


CosL 


500 

457,275 

9,696 

4tf,M)0 

:{.5U0 

5,000 


528.910 


LSOO 

2,425 

•1.100 

23,400 

172.800 

21,000 

25,000 

4,000 

2,500 


313,725 


1,060 
40,500 

7,500 
20,000 


78,050 


SUMMARY  OF  ESTIMATB-V ALLEY  DIVISION. 

tXpperendof  loading  baain  to  Look  No.  22 088,889 

Lock  No.  22  to  Lock  No.  23 125,002 

Lock  No.  23  to  Lock  No.  24 100.158 

Lock  No.  24  to  Lock  No.  25 200,795 

Look  No.25toLock  No.20 121.051 

Lock  No.  28  to  Lock  No.  27 135,790 

Lock  No.  27  to  Lock  No.  28 129,400 

Lock  No.  28  to  Lock  No.  29 111,403 

Lock  No.  29  to  Lock  No.  30 107.558 

Lock  No.  30  to  Lock  No.  31 87.798 

Lock  No.  31  to  Lock  No.  32 89,350 

Lock  No.  32  to  Lock  No.  33 77,840 

Lock  No.  83  to  Lock  No.  34 413,010 

Lock  No.  34  to  renenroir  dam 520,910 

Reservoir  dam  on  Five-mile  Creek 313,725 

Miscellaneous 78,060 

"27718,034 

Engineering  and  contingencies,  20  per  cent 543,727 

Total 8,272,301 
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DESCRIPTION  OP  BENCH  MARKS,  TOPOGRAPHICAL  SURVEY  OF  PRO- 
POSED  BIRMINGHAM  CANAL,  1897. 

{The  letters  17.  S.  B.  M.  and  namber  of  bench  mark  are  either  cat  in  rock  or  marked  on  biased  trees. 
Elevations  depend  on  the  field  redaction  of  precise  level  notes,  and  are  referred  to  mean  low  water  at 
Mobile,  which  is  1.255  feet  below  average  Qalf  level  at  Biloxi,  Miss.,  as  determined  by  the  United 
States  Coast  and  Geodetic  Survey.] 


Description. 


0.  Topof  spike  on  post  oak  12  inches  in  dinmeter,  abont  one-half  mile  west  of  mill  on 

Five-mile  Crook,  50  feet  IKck  of  station  23  £  and  30  feet  left  of  traverse  line  ap  the 

creek 

5.  Spike,  sycamore  tree.  6  inchas.  ou  eimt  bank  of  Five  mile  Creek,  aboat  3,000  feet  above 

junction  with  Dry  Branch,  1 10  iVet  northeast  of  A  15  £  and  5  feet  left  of  line 

4.'  Spike,  oak  tree,  10  inches,  abont  800  feet  soath  of  smaB  church  and  200  feet  east  of  negro 

cabin,  both  on  road  up  Dry  Bmnch  Valley,  10  feet  right  of  A  26  E 

3.  Spike,  post  oak,  18  inches,  is  8  feet  left  of  line  up  Dry  Branch  and  100  feet  back  of  A  17  E. 

2.  Snike,  oak,  5  inches,  is  10  feet  left  of  lineup  Dry  Branch  and  60  feet  beyond  A  H  B 

B.  Square  on  coping  of  masonry,  Birmingham  Waterworks  Canal  near  south  end  of  pipe 

line  in  reservoir  site  on  Five-mile  (^«ek,  and  150  feet  west  of  watchman's  house 

1.  Spike,  chestnut,  10  inches,  on  summit  at  Junction  of  two  roads  leading  from  Huntsville 

pike  to  Cold  Springs  tnrough  reservoir  site,  770  feet  north  of  traverse  line  and  570 
feet  beyond  A^B 

A.  Square  on  limestone  ledge,  about  3,000  feet  north  of  Neaves  Ford  on  Five-mile  Creek ; 
5  feet  east  of  Huntsville  road  and  02  feet  south  of  A  4  E.  Witness  tree,  chestnot 
oak,  6  inches,  east  8  feet 

Cave.  Square  on  limestone  ledge,  9  feet  north  of  mouth  of  cave,  and  250  feet  east  of 
Neaves  Ford  at  intersection  of  Huntsville  road  and  Five-mile  Creek 

101.  Spike,  black  oak,  12  inches,  southeast  side  of  Huntsville  road,  one-half  mile  south- 

west of  Neaves  Ford,  and  7  feet  northwest  of  A  3  S.  Black  oak,  0  inches,  northeast 
32  feet;  Birmingham  Waterworks  Canal  44  feet  southeast ^ 

102.  Spike,  sweet  gum,  12  inches,  on  easterly  side  of  Huntsville  road,  400  feet  north  of 

Dolcito  crossing.    J.  H.  Goodman's  house  63  feet  southeast ;  A  ^  north  185  feet 

103.  Spike,  china  berrv,  80  feet  west  of  center  of  Huntsville  road;  Oreen  homestead 

northeast  60  feet;  china  berry,  18  inches,  north  14  feet;  cedar,  12  inches,  south  42 
feet:  A  «  S  southwest  272  feet 

A 1.  Square  on  north  edge  limestone  ledge,  outcrop  6  by  12  feet  and  4  feet  above  ground, 
under  three  large  elma  on  west  side  Huntsville  road.  Beech,  west  38  feet;  store, 
south  126  feet;  fence  comer,  east  95  feet 

B  1.  Square  on  limestone  ledge  3  feet  by  18  feet  and  one-half  foot  above  ground:  18  feet 
we.xt  of  I>>uiAville  and  Kashville  R.  R.  and  180  feet  north  of  Huntsville  road;  A  ^  S 
south  250  feet 

C  1.  Square  on  north  end  of  limestone  outcrop  5  by  40  feet,  and  is  40  feet  southeast  of 
crossing  of  Louisville  and  Nashville  and  the  Mary  Lee  R.Bs.  with  the  Huntsville 
road.  Pine  northeast  34  feet;  A 12  southwest  34  feet;  center  of  Huntsville  road  east 
12  feet 

Bridge.  Squafe  on  southwest  masonry  abutment  of  the  Louisville  and  Nashville  R.  R. 
bridge  at  Five-mile  Creek  crossing 

104.  Spike,  white  oak,  20  inches,  in  front  of  Thomas  homestead,  18  feet  northwest  of 

center  of  Hunt«\ille  road;  A  14  8  northeast  18  feet 

105.  Spike,  oak,  10  inches,  50  feet  west  of  North  Birmingham  R.  R.,  at  south  end  of  cut  at 

overhead  crossing  of  Twenty-fourth  street 

TJ.  8.  P.  B.  M.  3.  Top  of  i-inch  covjper  bolt  leaded  into  stone  step  on  north  side  of  west 
entrance  to  poat-office  bnilaing  in  Birmingham.  This  permauent  bench  mark  was 
establislied  by  precise  level  party  Oct.  1,  1897 

H  1.  Square  on  limestone  ledge  90  feet  west  of  Stouts  Road  Bridge  and  65  feet  northerly 
of  Village  Creek,  200  feet  west  of  A  20  S;  ash  northerly  20  feet;  gum  westerly  10 
feet;  elm  southeast  21  feet 

1 1.  Square  on  limestone  ledge  77  feet  west  of  old  Stouts  road  and  88  feet  northeast  of 
A  31  S.    Three  small  oaks  easterly  5  feet ;  locust  southwest  25  feet 

106.  Spike,  water  oak,  16  inches,  40  feet  north  of  A  33  S,  and  east  of  north  and  south  sec- 

tion line  between  sees.  26  and  27,  T.  17  S.  ofR.  3  W.    Sweet  gum  east  17  feet 

J  1.  Square  on  limestone  ledge  200  feet  south  of  traverse  line  bet  ween  A  35  S  and  A  36  S. 

Large  oak  southeast  35  feet;  large  gum  southwest  42  feet;  small  gum  north  12  feet. 
K  1.  Square  on  large,  flat,  limestone  ledge  between  A  39  S  and  A  40  S.  35  feet  north  of 

center  of  Pratt  City  road  at  bend  on  north  side  of  Village  Creek  Bridge.    Large  elm 

southeast  29  feet:  A  40  S  northwest  J75feet 

L  1.  Square  on  limestone  ledge  abont  1,500  feet  southeast  of  Thomas  Furnaces,  84  feet 

southof  Village  Creek,  and  317  feet  southeast  of  A  42  8.    Sycamore  southeast  150  feet. 

107.  Spike,  large  post  oak,  42  feet  north  of  Kansas  City  R.  R.,  and  Iwtween  A  43  S  and 

A  44  8.  Large  white  oak  east  30  feet;  lurge  sycamore  north  2U  feet;  A  ^  S  west 
421  feet 

108.  Spike,  pine,  12  inches,  on  north  side  of  Kansas  City  R.  R.  and  230  feet  northwest  of 

Village  Creek  R.  R.  Bridge.   A  46  8  southeast  210  feet;  pine  west  18  feet;  pine 

north  20  feet ;  pine  northeast  12  feet 

H  1.  Square  on  limestone  rock  4  feet  from  north  bank  of  Village  Creek,  200  feet  south- 
east of  A  49  S.  Water  oak,  15  inches,  north  15  feet;  water  oak,  18  inches,  northeast 
24  feet ;  water  oak,  20  inches,  northeast  25  feet 

109.  Spike,  large  post  oak  used  as  witnei^a  for  A  53  S  and  23  feet  went  of  station,  400  feet 

northeast  erly  from  Ensley  road.    Blark  oak  south  29  feet;  laice  pine  east  84  feet.. 

Ensley.    A  on  limestone  ledge  U  also  A  Ensley,  25  feet  north  of  Ensley  road,  near  small 

settlement  between  Mc  W illiam's  spring  and  Ensley  Furnaces.    Fence  west  26  feet  i 

house  southwest  100  feet 
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110.  spike,  By  oamnre  nned  aa  witneaa  to  A  ^^  S  12  feet  north  of  station.  McWllUamii 
Spring  Creek  oast  40  feet;  sweet  ^im  west  30  feet 

Spike,  white  oak,  12  inohes.    ^  55  S  northwest  17  feet;  white  oak  north  21  feet;  ; 
itmall  black  oak  northwest  29  feet i 

Spike,  water  oak,  25  feet  sonth  of  Warrior  road  and  600  feet  west  of  Tusoaloosa  road  ! 
at  Oakdale  Church.    AWSnorth  12  foet •. 

113.  Spike,  elm,  15  feet  east  of  center  of  road  rannin;  north  from  Tuscaloosa  road.    A  ^ 

S  nort li west  67  feet ;  small  elm  northwest  17  feet ;  black  gum  south  15  feet 

114.  Spike,  water  oak,  18  inches,  on  west  side  Tuscaloosa  roM  near  Burgin  plantation 

and  between  A  <^  S  and  A  M  S.    Water  oak,  20  inches,  north  51  feet;  Tuscaloosa 
road  southeast  26  feet 

115.  Spike,  water  oak,  25  inches,  sonth  of  Dolomite  road  70  feet  and  500  feet  west  of 

Tuscaloosa  road.    A  87  S  southeast  85  feet;  water  oak,  20  inohes,  southwest 21  feet. 

116.  Spike,  white  oak,  20Tnches    A  70  S  northwest  55  feet;  sweet  gum  soath  35 feet 

N 1.  hMuare  on  limestone  ledge  45  feet  west  of  Possum  Creek  Bridge  and  25  feet  west  of 

Tuscaloosa  road.    A  73  S  northwest  350  feet;  elm  east  53  feet;  elm  north  18  feet; 

hickory  south  10  feet 

O  1.  Square  on  limestone  ledge  30  feet  sonth  of  center  of  Tuscaloosa  road  at  crossing  of 
Kansas  City  K.  R.,  and  23  feet  east  of  Alabama  Great  Southern  R.   R.    I^rge 

hickory  south  35  feet;  large  elm  east  75  feet ;  Possum  Creek  south  150  feet 

A  on  limestoue  rock,  sune  as  A  78  S,  which  is  marked  with  ^inch  drill  hole.    Sweet 

gum  northeast  12  feet;  white  oak  south  8  feet 

,  Spike,  black  oak,  about  15u  leet  south  of  Possum  Creek.  A  82  S  southwest  20  feet, 
small  black  oak  sonth  24  feet ;  small  mulberry  southwest  28  feet 

118.  Spike,  sycamore,  20  inches,  on  south  bank  ot  Possam  Creek  and  250  feet  north  of 

north  end  of  the  Woodward  Co.  coke  ovens.    A  84  S  southeast  90  feet ;  small  ash 

north  11  feet,  small  ash  east  13  feet;  small  ash  southeast  13  feet 

,  Square  on  limestone  rock  44  feet  west  of  Possum  Creek  and  200  feet  east  of  Alabama 
Great  Southern  R.  R.  A  86  S  northeast  192  feet;  small  maple  northeast  28  I'tct; 
pine  southwest  16  feet;  pinenortheast  28  feet;  oak  east  40  feet 

R  1.  Square  on  homstone  rock  26  feet  south  of  Valley  Creek,  between  Kansas  City  R.  R. 
bridge  and  Louisville  and  Nashville  R.  R.  bridge.  Sonth  abutment  of  LouisTille 
and  Nash  viUe  R.  R.  bridge  west  26  feet ;  south  abutment  of  Kansas  City  R.  R.  trestle 
east  62  feet;  A  02  S  west  150  feet 

S  1.  Sonare  on  limestone  rock,  6  inohes  north  of  A  96  S;  sonth  of  Valley  Creek  127  feet. 
Small  cherry  northwest  70  feet;  black  oak  northeast  09  feet 

T  1.  Square  on  limestone  ledge  300  feet  south  of  Valley  Creek  and  180  feet  east  of  Nine- 
teenth street  of  Bessemer,  near  bridge.  Small  pine  north weet  17  feet;  walnut  east 
53  feet 

U  1.  Square  on  limestone  ledge  45  feet  east  of  Valley  Creek  and  300  feet  north  of  A  100 
S.    Pine  southeast  21  feet ;  pine  east  32  feet ;  nine  northeuf«t  38  feet 

V  1.  Square  on  limestone  ledge  at  spring  near  A  104  S  in  old  Junesboro.  Large  cedar 
south  19  feet;  large  cedar  west  13  feet;  large  cedar  north  8  feet 

W  1.  Square  on  limestone  ledge  6  feet  east  of  Viuley  Creek.  A  108  S  southeast  60  feet; 
pine  southeast  29  feet;  oak  east  18  feet:  oak  west  54  feet 

XI.  A  on  limsstone  ledge,  same  as  A  112  S,  and  150  feet  southeast  of  Valley  Creek. 
Black  oak  east  87  feet;  poet  oak  northwest  19  feet;  pise  west  8  feet 

119.  Spike,  black  oak,  20  inches,  midway  between  A  HO  S  and  A  117  S.and  6  feet  east  ot 

Valley  River.    White  oak  south  44  feet;  sweet  gum  east  27  feet;  sweet  gum  north 

61  feet 

Yl.  Square  on  limestone  ledge  25  feet  south  of  A 118  Sand  west  of  Valley  Creek.  Water 
oak  north  i:^  feet;  maple  southeast  10  feet 

120.  Spike,  oak  on  west  side  of  road  at  Mc  Adory  ford  and  24  feet  south  of  Valley  River. 

Black  oak  west  39  feet;  sycarooreeast  22  feet;  A  121  Sweat  498  feet 

Z  1.  Square  on  limestone  le<1ge  at  rock  cut.  south  side  of  Adger  road  about  one-fourth 

mile  above  Jones's  mill  and  25  feet  north  of  Valley  River.    A  126  S  north  9  feet; 

small  oak  east  12  feet;  small  oak  west  16  feet 

65.  Nail,  sweet  gum,  triple  trunk,  4  feet.    North  of  Valley  River  125  feet  and  100  feet 

east  of  Jones's  mill ;  6  feet  south  of  fence  along  Adger  road ;  2  red  elms  west  6  feet ; 

hickory,  14  inches,  east  30  feet 

10.  Spike.  oaK.  12  inohes.  2  miles  east  of  Adger  and  125  feet  west  of  Valley  River,  at  a 

point  600  feet  below  Jones's  mill.    A  42  N  northwest  50  feet 

9.  Spike,  pine,  8  inches,  2^  miles  above  iron  bridge  on  Adger  road,  300  feet  north  of  field 

in  valley.    A  31  N  west  150  feet 


8.  Spike,  sweet  gum,  8  inches,  on  Adger  road  1^  miles  above  iron  bridge  and  2,000  feet 
east  of  old  field  in  valley.    A  24  N  west  200  feet 


7.  Spike,  post  oak.  8  inches,  on  the  Adger  road  and  100  feet  west  of  small  ravine  on  north 
bank  of  Valley  River,  1  mile  east  of  water  tank  on  the  Binningham  Mineral  R.  R., 
A  13  east  50  feet 

C.  S«i  uare  on  coping  of  east  masonry  abutment  of  iron  bridge  over  Valley  River  on  Adger 
road;  9|  feet  north  of  center  of  bridge 

11.  Spike,  elm,  8  inches,  about  150  feet  west  of  A  4  W  and  4  foot  south  of  traverse  line 

down  Valley  River.    Near  north  side  of  oldtield,  one-lialf  mile  bolow  the  Adger  road. 

12.  Spike,  hickory.  12  inches,  opposite  Weaver's  mill;  60  feet  weet  of  A  15  W  and  20  feet 

south  of  traverse  line 

13  Spike,  white  oak.  10  inches,  about  three-fourths  mile  below  Weaver's  mill ;  20  feet  west 
of  A  22  Wand  on  travcr.'ie  line 

14.  Spike,  oak.  12  inches,  on  slope  of  bluff  2.000  feet  below  mouth  of  Big  Blue  Creek;  200 

feel  east  of  A  31  W  and  30  feet  south  of  traverse  line 

15.  Spike,  white  oak,  18  inches,  50  feet  south  of  A  40  W 
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10.  Spiko.  cedar,  10  inclx  s,  at  point  of  land  at  larze  bend  In  Yallev  River,  about  one-half 
milo  east  of  Dry  Jim  Parsons'a  house;  125  Teet  west  of  A  50  W  and  3  feet  south  of 
traverse  line 

17.  Spike,  pin  oak,  18  inches,  south  of  old  field  40  feet.    About  20  feet  south  of  traverse 

line  and  250  feet  west  of  A  58  W 

18.  Spike,  elm,  12  inches,  about  100  feet  east  of  field;  600  feet  south  of  ford  on  Bessemer 

and  Ezra  road  and  230  feet  southwest  of  Valley  River;  260  feet  east  of  A  <M  W  and 
5  feet  north  of  traverse  line 

19.  Spike,  chestnut  15  inches,  on  side  of  steep  hill  and  15  feet  from  Valley  River,  which 

makes  a  loDg  bend  at  bench  mark,  changing  direction  from  east  to  north.  358  feet 
east  of  A  74  W  and  4  feet  north  of  traverse  line 

20.  Spike,  oak.  16  iuches,  opposite  cultivated  field  and  50  feet  west  of  Valley  Creek,  flow- 

ing north.    67  feet  west  of  A  81  W  and  2  feet  north  of  traverse  line 

21.  Spike,  oak,  18  inches,  north  of  Valley  River  30  feet,  which  flows  cast,  and  southwest 

of  Lick  Creek  1,250  feet.    180  feet  west  of  A  90  TV  and  5  feet  south  of  traverse  line. . 

22.  Spike,  white  oak,  10  inches,  northwest  of  ford  250  feet,  10  feet  west  of  road  and  60  feet 

west  of  Valley  River  flowing  north;  10  feet  east  of  A  100  W,  and  20  feet  south  of 
traverse  line 

23.  Spike,  beech,  20  inches,  firat  one  ea.nt  of  bend  in  creek  which  flows  west;  100  feet 

south  of  stream  at  foot  of  hill ;  90  feet  west  of  A 106  W,  and  15  feet  south  of  traverse 
line 

24.  Spike,  oak.  18  inches,  with  vine  growing  through  the  trunk.    At  north  end  of  field 

in  big  bend  of  creek  and  50  feet  south  of  stream ;  58  feet  north  of  A  115  W 

25.  Spike,  white  oak,  20  inches,  on  south  bank  and  40  feet  from  Valley  River,  '^hich  flows 

southwest  till  350  feet  past  bench  mark,  then  changes  to  southeast.  There  are  wide 
flats  on  south  side  covered  with  oak  woods,  the  roiky  blufl's  on  north  side  bordering 
on  stream.    114  feet  east  of  A  121  W"  and  8  feet  sonih  of  traverse  line 

O.  Square  on  sandstone  bowlder  48  feet  east  of  A  128  W  and  3  feet  north  of  line:  about 
700  feet  south  of  big  ravine  and  30  feet  east  of  Valley  Creek  flowing  south.  Hill  line 
90  feet  firom  stream,  slopes  very  steep  and  covered  with  oak  timber 

£.  Square  on  sandstone  ledge,  172  feet  west  of  A 135  W  and  on  line ;  20  feet  west  of  creek, 
flowing  north :  400  feet  north  of  bend  and  near  big  ravine ;  cleajing  on  opposite  bank. 

26.  Sluice,  3-pronsed  pin  oak,  3  inches.  2  prongs  broken  off  30  feet  above  ground;  98  feet 

east  A  1^  w  and  50  feet  west  or  Valley  Rivev  and  500  feet  southeast  of  big  bend. . . 

27.  Spike,  white  oak,  14  inches,  on  side  of  wooded  hill  CO  feet  ea.st  of  creek  flowing  south, 

and  400  feet  southwest  of  Huggins  farm  and  400  feet  west  of  road;  75  feet  east  of 
A  150  W  and  8  feet  south  of  ifiie 

29.  Spike,  pin  oak,  14  inches,  on  low,  nloping  ground  covered  with  young  pine,  ^bout  700 

leet  north  of  cotton  field ;  35  feet  east  of  oreek  flowing  north ;  60  feet  north  of  A  159 
W  and  20  feet  east  of  line 

30.  Spike,  red  oak,  12  inches,  about  40  feet  from  fence  on  west  side  of  cornfield ;  60  feet 

east  of  creek  at  bend,  flow  chauging  from  southwest  to  north,  40  feet  ahead  of  A  IM 

W  aud  50  feet  to  right  of  traverse  lino 

F.  Square  on  coping  soutnwcst  abutment  of  iron  bridge  over  Valley  River  on  Tuscaloosa 
road,  2imnes  east  of  Ezra 

31.  Spike,  walnut,  8  inches,  in  open  field  one-half  mile  northeast  of  iron  bridge,  130  feet  east 

of  creek;  180  feet  ahead  of  A  175  W  and  8  feet  right  of  line 

32.  Spike,  pine.  18  inches,  in  pine  fiats  separating  two  cultivated  fields;  150  feet  southwest 

of  Hiream  flowing  northwest,  aud  500  feet  beyond  bends  to  the  southwest;  125  feet 
back  of  A  182  W  and  30  feet  left  of  line 

33.  Spike,  elm,  12  inches,  about  200  feet  west  of  deep  ravine  and  20  feet  south  of  stream. 

Steep  clifi's  approach  to  within  60  feet  of  water's  odee:  above  ravine  cultivated 
fields  extend  to  the  receding  hill  lines  on  both  sides ;  ^  reet  ahead  of  A  187  W  and 

2  feet  to  right  of  line 

94.  Spiko,  white  oak,  on  south  side  of  wagon  road  from  Rainey's  mill  to  cornfleld ;  on  south 
side  of  stream  and  200  feet  Mst  of  log  dam  at  Rainey's  mill;  150  feet  back  of  A  106 
Wand  15  feet  left  of  line 

35.  Spike,  white  oak.  10  inches,  about  2,300  feet  northeast  of  first  bend  below  Rainey's 

mill.  85  feet  south  of  stream,  and  100  feet  north  of  fence  between  open  fields  and 
woods,  40  feet  southwest  of  ravine ;  200  feet  ahead  of  A  201  W  ond  25  feet  to  right 

of  line 

O.  Square  on  sandstone  ledge  25  feet  east  and  16  feet  above  bed  of  stream ;  east  bank  very 
steep.  North  of  bench  mark  hill  lino  recedes  and  there  is  a  cotton  field  along  the 
bank;  8  feet  ahead  of  A  206  W  and  3  feet  right  of  line 

36.  Spike,  white  oak,  30  inches,  only  tree  in  field  east  of  deep  ravine,  dividing  fields  and 

woods ;  40  feet  south  of  stream,  which  makes  a  big  bend  500  feet  west ;  IW  feet  back 
of  A  216  W  and  20  feet  left  of  line 

37.  Spike,  hickorj*,  12  Inches,  on  north  bank  of  rocky  ravine,  and  40  feet  east  of  stream, 

which  flows  east  500  feet  above.  Steep  rock  bluflTs  on  east  bank,  cotton  field  oppo- 
site; 100  feet  back  of  A  228  Wand  25  feet  right  of  traverse  line 

39.  Spike,  mulberry,  10  inches,  on  edge  of  hill  line  and  clearing,  280  feet  east  of  stream 
and  northeast  of  bend;  2,500  feet  southwest  of  point  where  stream  parallels  public 
road;  one-half  mile  southeast  of  Toad  vine;  230  feet  east  of  A  235  W 

39.  Spike,  white  oak,  14  inches,  on  south  side  of  public  roail,  one-half  mile  southeast  of 

Toad  vine;  20  feet  north  of  stream  and  200  feet  west  of  big  bend;  18  feet  ahead  of 
A239W 

40.  Spike,  elm,  12  inches,  about  1,800  feet  southwest  of  Toadvine  and  on  east  side  of 

wagon  road;  900  feet  south  of  Weaver's  house  and  near  line  fence  on  west  side  of 
road  lietween  Weaver's  mill  and  house ;  50  feet  ahead  of  azimuth  station  4  and  4 
feet  right  of  line 


432.816 
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349.755 
346.868 

850.783 
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839.235 

346.340 

829.219 
829.630 
333.533 

836.520 

822.407 

820. 115 
824.242 
814. 159 

818.878 

807.839 
804.849 

299.908 
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Deacripiion  of  bench  mark$,  topographical  surrey  of  proposed  Birmingham  Canal,  1897^ 

Continued. 


Description. 


H.  Square  on  sandstone  ledge,  sbont  2.200  feet  above  Yire's  mill;  100  feet  east  of  deep 
ravine  and  50  feet  north  of  stream  flowing  west;  90  feet  back  of  A  251  W  and  on 
the  line 


41.  Spike,  white  oak,  24  inches,  largest  oak  tree  on  side  of  cleared  bluff,  1.800  feet  north- 

west of  first  bend  below  V ine^a  mill ;  60  feet  east  of  stream  and  90  feet  northwest  of 

fence  mnning  northeast;  80  feet  ahead  of  A  262  W  and  2  feet  to  right  of  line 

I.  Sqnare  on  sandstone  ledge,  2  feet  above  surface  of  ground ;  12  feet  north  of  stream  and 
25  feet  south  of  public  road ;  100  feet  ahead  of  A  267  W  and  8  feet  to  right  of  line. . . 

42.  Spike,  white  oak.  12  inches,  about  1,000  feet  southwest  of  two  islands  in  valley  River. 

On  sloping  ground  covered  with  good  oak  timber;  15  feet  northeast  there  are  three 
oak  trees  in  a  group,  one  80  inches,  50  feet  northwest  of  stream ;  140  feet  ahead  of 
A275  W  and  6  feet  to  right  of  line 

43.  Spike,  walnnt,  13  iui'iies,  on  edire  of  field  in  bend  of  stream,  midway  between  two 

deep  ravines  750  feet  apart;  M  feet  north  of  stream,  which  has  high  bluffs  on  south 
side;  40  feet  abead  of  A  278  W  and  25  feet  to  left  of  line 

44.  Spike,  white  oak,  12  inches,  about  200  feet  below  mouth  of  Mnd  Creek;  16  feet  east  of 

Valley  Blver ;  80  feet  back  of  ^  286  W  and  2  feet  to  right  of  line.  A  mass  of  rock  80 
feet  west  projects  acrosi*  t  he  lino.    White  oak,  23  inches,  west  20  feet ;  large  double- 

trunk  sycamore,  east  60  feet 

J.  Snuare  on  large  aandstone  bowlder,  1,400  feet  southeast  of  a  rock  ford ;  195  feet  ahead 
of  A  289  W  and  4  feet  to  right  of  line.  2  white  oaks,  12  inches  and  80  inchea,  north- 
east 25  feet;  195feetaheadof  A289  Wand  4feet  to  right  of  line 

45.  Spike,  water  oak,  14  inches,  near  bend ;  50  feet  south  of  stream  flowing  west,  then 

south.  The  west  bank  is  lined  with  steep  rock  cliffs.  The  east  bank  is  lined 
with  long,  sloping^hills.    50  feet  back  of  A  293  W  and  15  feet  to  left  of  line 

46.  Spike,  black  gum  tree,  13  inrhes,  in  woo<ls  600  feet  south  of  shoals  in  creek.    250  feet 

ahead  of  A IMM  W  and  3  feet  to  right  of  line,  and  90  feet  west  of  steam  flowing  south ; 
about  1.200  feet  below  it  makes  a  bend  of  180^  and  flows  north,  passing  within  700 
feet  of  benchmark 

47.  Spike,  hickory,  10  inches,  about  1,450  feet  south  of  the  Thomaa  ford,  and  66  feet 

aboTe  shoals  and  400  feet  south  of  deep  ravine;  65  feet  west  of  stream;  66  feet 
ahead  of  A  308  W  and  2  feet  to  right  of  line.    Hickory,  14  inches,  south  25  feet 

48.  Spike,  hickory,  8  inches,  within  30  feet  of  a  ravine  and  small  rocky  cliff;  1,750  feet 

north  of  Koberts  Ford ;  20  feet  west  of  stream ;  30  feet  back  of  A  815  W  and  2  feet  to 
right  of  line 

K.  Square  on  sandstone  bowlder,  12by  16feet,with1n50feetof  perpendicularcliffs;  15  feet 
north  of  stream  and  400  feet  above  deep  ra\  iue  on  south  side.  North  bank,  rocky 
clifl's.  and  south  bank  cultivated ;  11  feet  back  of  A  321  W  and  4  feet  to  right  of  line. . 

L.  Square  on  projecting  aandstone  ledge  on  side  of  steen  hill ;  25u  fer  t  northwest  of  island ; 
30  feet  west  of  diamond  shaped  sandstone  bowlder  10  by  6  by  3  feet  thick;  100  feet 
back  of  A  329  Wand  on  line;  80 feet  west  of  stream 

H.  A  ou  slate  rock,  bottom  of  stream,  second  line  of  rocks  below  shoals  and  23  feet  from 
east  bank.  Same  as  A  336  W,  which  Is  centers-inch  drill  hole  2  inches  deep.  Stream 
flows  south,  400  feet  below  turns  and  hows  northwest 

49.  Spike,  white  oak,  24  inches,  south  of  rock  cliffs  150  feet,  and  40  feet  northwest  of  rail 

fence  and  cotton  field ;  40  feet  northeast  of  stream ;  19  feet  back  of  A  342  W  and  8  feet 
right  of  line 

50.  Spike,  beech,  84  inches,  within  200  feet  of  edge  of  woods;  30  feet  above  small  ravine 

and  85  feet  above  large  ravine;  80  feet  west  of  stream  flowing  west;  bend  700  feet 

below  to  northwest;  00  feet  back  of  A  350  W  and  2  feet  loft  of  line 

K.  Sqnare  on  slate  rock,  bed  of  streiim,  east  of  ford  and  97  feet  north  of  west  ed  ge  of  woods 

where  there  is  a  drop  of  10  feet  in  bank ;  15  feet  from  east  bank.    Kocks  in  stream 

1  foot  above  low  water;  228  feet  southeast  of  A  358  W  and  15  feet  to  left  of  line 

61.  Spike,  beech,  24  inches,  at  edge  of  woods,  large  field  to  the  west;  50  feet  back  of 

ravine  and  100  feet  west  from  ridge  of  high  rocky  cliffs;  50  feet  southeast  of  bend; 

above  the  stream  flows  east  and  below  north ;  7  feet  east  of  A  305  W 

52.  Spike,  white  oak,  14  inches;  60u  feet  southeast  of  shoals  and  a  small  island:  200  feet 

southeast  of  a  ravine  and  70  feet  southwest  of  rooky  cliffs;  52  feet  east  of  stream ; 

62  feet  ahead  of  A  373  W,  and  5  feet  to  right  of  line.  Large  white  oak  north  18  feet . . 
O.  A  "D  top  of  a  large  nm  shaped  niaAs  of  sandntone  standing  in  field  on  side  of  hill  800 

feet  east  of  mouth  of  Valley  River;  100  feet  east  of  stre  im  and  20  Teet  southwest  of 

firnt  outcrop  of  rock ;  100  feet  west  of  fence  on  top  of  hill.    Same  point  as  A  379  W, 

which  has  a  |-inch  drill  bole  6  inches  deep 


68.  Spike,  hackberry,  14  inches ;  60  feet  from  east  bank  of  Warrior  River,  in  bight  of  big 
bend  midway  between  Valley  River  and  Hoards  Shoals;  on  edge  of  cotton  field, 
ne.'irly  east  of  road  on  west  bank  leading  down  to  the  river.  Crotched  poplar  east 
50  feet * .,,, 

P.  Square  on  led^e  of  rock,  flrnt  outcrop  on  east  bank  of  Warrior  River  at  Heards  Shoals, 
U  miles  belftw  mouth  of  Valley  River;  at  water's  edge  and  5  feet  east  of  road  at  fnrd ; 
about  500  feet  south  of  old  railldam    

Heards  Shoals.    This  bench  mark  was  established  by  survey  of  1895,  and  its  elevation 

given  as 

Ton  of  blazed  root  of  black  gum  tree-,  no  spike  or  nail  In  notch;  on  west  bank 
of  Warrior  River  and  35  feet  north  of  old  mill  foundation,  and  10  feet  from  eaat  and 
west  lence;  8  feet  from  edge  of  creek 

64.  Top  of  nott  h  on  root  of  poplar.  9  inches;  established  for  current  observations;  1,000 
feet  north  of  Thomas  Ford  and  70  feet  east  of  Valley  River;  on  north  bank  of  a  ravine 
and  6  feet  south  offence;  mid  way  between  A  212  W  and  A  213  W  and  between  bench 
marks  47  and  48;  double  trunk  poplar  west  60  feet;  double  trunk  birch  northwest 
10  feet 


Feet  above 

mean  low 

water  at 

Mobile,  Ala. 
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250.831 
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286.609 
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218.196 
282.794 
236.147 
212.248 
228.067 


249.406 
225.882 

21L850 
200.765 

240.871 


Digitized 


byGoogk 
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RKPORT  OF  MR.  O.  W.  FERGUSON. 

8iR:  I  have  the  honor  to  make  the  following  report  on  precise  level  work  from 
Birmingbam,  Ala.,  to  Meridian,  Miss.,  and  ft-om  York,  Ala.,  to  Demopolis,  Ala. 
The  United  States  Coast  and  Coodetic  Survey  department,  in  1885  and  1886,  carried 

geodetic  levels  firom  Mohile,  Ala.,  to  tide-gauge,  at  Biioxi,  Miss.,  Appendix  No.  9, 
:eport  for  1887.  From  1884  to  1887  tlie  same  department  continued  these  levels  to 
Meridian,  heights  from  geodetic  leveling,  Appendix  No.  10,  Report  for  1888. 

My  first  orders  were  to  be^in  at  Meridian,  but  owing  to  the  restriction  against 
travel  and  shipments,  imposed  by  quarantine,  this  was  changed,  and  I  was  ordered 
to  begin  at  Birmingham. 

The  field  work  was  done  under  the  direction  of  Mr.  Joseph  Ripley,  assistant 
engineer,  who  at  this  time  was  in  charge  ot  the  survey  for  the  Birmingham  and 
Warrior  River  Canal. 

Rctports  of  the  progress  of  the  work  were  made  trimonthly,  and  a  copy  of  all 
mailed  to  Mr.  Ripley. 

On  the  2l8t  of  .September,  1897,  I  reported  to  Mr.  Ripley  in  Birmingham.  We  at 
once  proceeded  to  secure  proposals  for  the  necessary  camp  eiiuipinent,  and  borrowed 
instruments  from  Mnj.  J.  H.  Willard,  Corps  of  Enj^ineers,  Vicksburg,  Miss.  Tents, 
etc.,  were  purchased  in  St.  Lotiis.  Mo.  On  Septf^mber  27  we  set  up  camp  at  West 
End,  Ala.,  and  continued  the  preliminary  work  of  completing  and  fixing  up  the  out- 
fit; selecting  places  for  and  setting  bench  markH ;  repairing,  repainting,  and  refiapir- 
ing  the  precise  level  rods;  adjusting  instruments,  and  taking  instrumental  values 
from  which  tables  were  constructed  for  use  in  carrying  along  a  field  computation  of 
results.     (Report  of  Chief  of  Engineers  for  1896,  p.  1951.) 

On  October  2  actual  field  work  was  begun.  The  party  consisted  of  one  observer, 
one  recorder,  two  rodmon,  two  laborers,  and  one  cook. 

ROUTK. 

Three  permanent  bench  marks  were  established  in  Birmingham.  Starting  from 
there,  the  line  of  work  followed  the  Alabama  Great  Southern  Railroad  track  to 
Meridian,  where  connection  was  made  with  bench  mark  **C"  of  the  U.  8.  Coast  and 
Geodetic  Survey  department.  At  York,  Ala.,  we  established  permanent  bench  mark 
No.  26  on  the  above  line,  and  from  this  the  line  was  run  to  Demopolis,  following  the 
track  of  the  Southern  Railway. 

No  means  of  transportation  were  furnished,  but  authority  was  granted  to  employ 
teamnters  with  team  to  move  camp  whenever  necessary.  The  shortest  move  made 
was  5  miles  and  the  lonfront  11  miles,  convenience  to  work,  mail,  fuel,  and  water 
being  the  controlling  considerations.    There  were  25  oampiug  places. 

IN8TUUMKNT8. 

These  were  made  by  A.  Kern,  of  Aarau,  Switzerland.  For  fuller  description,  see 
Report  of  the  Chief  of  Engineers  for  1800,  page  1950. 

Kern  level  No.  1  with  tube  No.  8,  the  first  precise  level  bought  for  the  survey  of 
the  Great  Lakes,  with  tripod  and  level  rods  Nos.  4  and  12.  were  furnished. 

The  *' turning  points''  or  ''rod  supports"  were  specially  designed  pins,  made  of 
tool  steel,  borrowed  of  Maj.  Dan  C.  Kingman,  Corps  of  Engineers,  Chattanooga, 
Tenn.  The  proper  support  is  of  great  importance.  These  are  described  in  Report 
of  the  Chief  of  Engineers  for  1896,  page  1951. 

METHODS  OF  FIICLD  WORK. 

The  methods  of  field  work  and  field  computation  of  notes  were  quite  similar  to 
those  given  in  report  just  referred  to.  All  precautions  were  taken  to  secure  the  very 
best  resulte.  In  precise  level  work  heretofore,  quite  frequently  errors  uf  one  deci- 
meter have  been  made  in  reading  one  of  the  three  wires,  and  would  pass  unnoticed 
by  the  recorder;  in  fact,  mistakes  of  one  meter  have  been  recorded  for  each  wire. 
During  this  season  I  introduced  a  variation  in  the  customary  mode  of  reading,  which 
efleotu ally  eliminated  these  errors.  Thus  in  the  reading,  first  wire,  1,571;  second 
wire,  1,685;  third  wire,  1,801.7,  tlie  observer  spends  far  the  most  labor  and  thought 
in  estimating  the  millimeters  1,  5,  and  1.7.  During  part  of  this  study  the  recorder 
is  waiting.  In  the  former  way  of  reading,  when  the  observer  had  about  decided,  be 
first  calls  out  71,  85,  01.7,  not  being  fully  certain  about  the  01.7,  and  being  int<*nt 
upon  these  millimeters^  all  again  seeming  right,  he  calls  quickly,  1,571, 1,685, 1,701.7. 
He  has  read  the  last  wire  100  mm.  wrongly,  and  it  is  not  discovered  by  the  recorder. 

There  is  also  danger  that  if,  owing  to  Houie  obstruction,  optical  illusion,  some 
faint  or  marred  figure,  he  reads  the  fiist  wire  571  instead  of  1571,  he  may  also 
read  the  second  685  and  the  last  one  801.7.    Such  mistakes  have  been  made,  but 
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owing  to  the  duplicate  lines  tbey  seem  to  have  ail  been  discovered.  It  is  proper  to 
state  here  that  the  number  of  errors  found  to  exist  iu  precise  levels  after  final 
reduction  furnishes  the  highest  tc8timoniai  to  the  system  of  work.  I  know  of  no 
such  error. 

My  new  manner  of  reading  takes  no  more  time,  bnt  saves  time  for  the  recorder  just 
when  he  needs  it— just  when  he  was  greatly  crowded  under  the  old  way.  It  secures 
two  looks  and  two  callings-out  of  the  15,  16,  and  18.  The  first  is  for  the  special 
purpose  of  finding  what  their  decimeters  are.  Thus,  when  the  bubble  is  within  four 
or  live  divisions  of  the  center  position,  the  eye  of  the  observer  being  ri^ht  at  the 
evepiece,  and  without  stopping  or  notably  interfering  with  leveling  up,  he  glances 
through  the  telescope  and  calls  15. 16,  and  18,  the  recorder  at  this  stage  of  the  obser- 
vation having  plenty  of  time.  If  one  wire  seems  to  fall  very  near  to  the  decimeter 
graduation,  it  need  not  be  read,  but  only  those  wires  of  which  the  observer  is  cer- 
Sun ;  and  the  fact  of  not  reading  this  wire  tends  to  make  the  observer  and  recorder 
more  careful  about  it  when  it  is  finally  called  out  after  the  millimeters  have  been 
read,  for,  after  this  first  look,  the  reading  is  made  in  the  same  manner  as  formerly. 
This  method  effectually  prevented  any  error  of  recording  a  wire  one  decimeter  out 
of  place. 

In  field  work  on  precise  levels,  under  Maj.  J.  H.  Willard,  Corps  of  Engineers,  the 
sum  of  all  readiu^s  of  the  three  wires  was  made  at  the  foot  of  each  page,  then 
divided  by  three  and  made  to  check  with  the  sum  of  mean  wires  for  the  same  pa^e. 
Heretofore  this  had  been  left  until  tbe  office  reduction.  Mr.  Ripley  introduced  this 
method  in  this  season's  work.  It  is  a  very  valuable  check,  but  requires  a  recorder 
rapid  in  computation  to  prevent  delav. 

The  elevation  of  ''base  of  raiP'  in  front  of  stations  and  at  crossings  of  other 
railroads  was  taken. 

Work  was  carried  along  from  bench  mark  to  bench  mark ;  the  average  length  of 
those  stretches  for  this  season's  work  was  1,068  meters  (3,504  feet).  All  work  was 
duplicated,  the  second  line  being  run  iu  the  opposite  direction  from  the  first  line. 
Computation  was  then  made  of  the  difference  of  elevations  between  these  bench 
marks  for  both  lines,  and  if  they  agree  within 

3  mm.  y/  twice  the  distance  between  the  bench  marks  iu  kilometers, 

the  work  was  passed  as  good,  otherwise  two  more  lines  were  ran  between  these 
benches,  and  so  continued  until  this  check  was  satisfied. 

A  field  tabulation  of  these  results  was  carried  along  as  the  work  progressed.  It 
is  indispensable  as  a  record  to  refer  to  and  for  comparison  with  the  office  reduction- 

A  plot  of  discrepancies  between  the  continuous  (f irect  and  reverse  lines  was  made. 
It  is  very  valuable  as  a  graphic  representation  of  the  errors  and  of  their  continu- 
ous sum  and  sisns.  If  there  is  a  comiani  error  in  the  work,  thongh  small,  it  will 
Boon  show.  This  also  shows  location,  direction,  and  len^hs  of  stretch  and  the 
amount  that  the  elevation  of  any  bench  varies  wheu  determined  fVom  these  separate 
lines. 

BENCH  MARKS. 

These  were  of  three  kinds- 
Permanent,  of  which  there  were  established 36 

Temporary,  of  which  there  were  established 257 

And  old,  of  which  there  were  found 11 

Also,  the  ga^es  below  Look  No.  1,  Tuscaloosa,  and  at  the  Warrior  River  Bridge 
were  connected  with  our  line. 

The  line  to  Meridian  was  completed  on  the  last  day  of  February,  1898.  Orders 
were  then  received  to  move  the  party  to  York,  Ala.,  and  to  run  a  line  thence  to 
Demopolis,  Ala.    This  transfer  to  York  was  made  on  March  1  and  camp  established. 

Field  work  on  the  line  to  Demopolis  was  begun  on  the  2d.  Three  permanent 
bench  marks  were  established  at  and  near  the  Tombigboe  River.  Old  bench  mark 
on  Demopolis  Inn,  formerly  called  tbe  Royal  Hotel,  was  connected  with  and  two  new 
permanent  bench  marks  established  in  town. 

Then  we  took  again  observation  for  the  ** constants"  of  the  instruments;  value  of 
one  division  of  the  level  tube,  wire  intervals  and  amount  of  inequality  of  telescope 
rings.  We  finished  this  on  the  morning  of  the  29th  of  March,  broke  camp,  took  a 
list  of  property,  packed,  tagged,  and  delivered  it  to  Webb's  warehouse,  directed  to 
Capt.  T.  w.  Nicol,  assistant  engineer,  McGrews  Shoals,  Ala. 

AH  of  the  party  were  then  discharged  except  Edgar  C.  Thompson,  recorder,  who 
was  retained  with  myself  to  make  the  final  reduction  of  notes.  The  notes  were  com- 
prised in  37  books  of  60  double  pages  each. 

Each  member  of  the  party  was  faithful  and  efficient  in  his  work.  Edgar  C.  Thomp- 
son deserves  special  mention  for  his  very  accurate  and  rapid  work  in  recording  and 
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computing.  Good  results  in  precise  levels  can  not  be  Lad  without  good  rodmen.  I 
was  fortunate  in  securing  the  services  of  J  .  1 '.  Gbormley  and  O  D.  Sorell  for  these 
places.  Both  were  conscientious  and  careful,  and  Mr.  Ghormley  helped  the  work 
along  materially  by  his  remarkably  accurate  pacing. 

OFFICE  liEDUCnON. 

'  The  books  were  indexed  and  all  observatioits  for  instrumental  values  checked  and 
recomputed.  The  necessary  tables  were  then  made  out — enumerated  In  Report  of 
the  Chief  of  Engineers,  1896,  page  1955.  Upon  the  twelve  sheets  of  computation 
paper  (A  to  L)  accompanying  this  report  are  given  these  computations  and  tables. 

STANDARD  LENGTH  OF  ONK  MET£R  OK  RODS  USED. 

No  recent  comparisons  of  rods  4  or  12  have  been  made,  but  Assistant  Engineer  T. 
O.  Thomas,  in  the  office  of  Muj.  J.  H.  Willard,  writes  that  Lake  Survey  rod  4  was 
compared  with  rod  2  at  Delta,  La.,  on  February  16,  18bU,  and  the  value  of  1  meter 
on  former  calculated,  usiiiti:  the  value  of  1  meter  on  rod  2,  published  in  Report  of 
Mississippi  River  Coinniisiiion  for  1881,  page  51.  This  gave  for  1  meter  on  rod  4, 
0.999928  m.  Again,  on  fciei)tember  21,  1892,  Red  Kiver  precise  level  rod  3  was  com- 
pared with  Lake  Survey  rod  4,  and  in  18U4  rod  3  was  standardized  by  the  Coast  Sur- 
vey department  at  Washington,  D.  C.  The  standard  value  thus  found  for  rod  3 
veritiea  its  value  as  derived  from  rod  4.  Therefore  we  take  1  meter  on  rod  4, 
0.999928  m.,  and  1  metor  on  rod  12,  Report  of  Chief  of  Engineers  for  1884,  page  2464, 
0.999973  m.  Since  both  rods  were  equally  nsed  in  the  work  we  take  the  mean  of 
their  values  to  be  the  standard  length  of  meter  used,  0.9999505  m.  Therefore  the 
preliminary  elevations  above  and  below  any  bench  mark  in  the  system  are  numeri- 
cally too  much  above  and  below  this  point  by  0.0495  mm.  for  every  meter  that  they 
are  above  or  below.  To  apply  this  *'rod  correction,''  we  start  at  P.B.M.  3  on  the 
cnstom-honse  building,  Birmingham,  Ala.,  with  elevation  of  164.71549  m.,  equal 
540.410  feet,  referred  to  preliminary  datum  for  cannl  survey. 

Value  of  instrumental  faciovB  used  in  office  reduetionf  Kern  level  No,  1,  tube  Xo.  8, 


Vinseconds 

8  inmetflrs 

Cor.  for  P.  per  m.  in  mm 

Interval  for  1  m.  in  mm 

A  of  rods  4  and  12 

Standard  lengi h  of  1  m.  of  rods 
4andl2 


October  1  to 
18,  inclusive. 


Inches. 

3.278 

62.927 

-  0.013* 

4.017 
-52.7  mm. 

0.9009505 


October  19  to 

November  3< 

iu  elusive. 


Decpinber  1  to 
'  20,  inclusive. 


Jnehea. 

3.278 

62.927 

—  0. 013 

3. 0103 
-52. 7 

0.0993505  i 


Inchfs. 

3.27S 

62. 927 

—  0. 000 

8. 6103 
—52.7 

0.9909505 


December  30 

to  January 

31,  indaslve. 


February  1  to 

March  29,  in- 

ciaslve. 


Inches. 
4.040 
50.081 
0.0000 
3. 0103 
—52.7 

0.9999505 


Inches. 

4.046 

50.081 

+  0.011 

3.6103 

—62.7 

0.9999505 


N  equals  the  number  of  seconds  in  one  division  of  tube. 

S  equals  the  distance  at  which  the  movement  of  bnbble  over  any  number  of  divi- 
sions of  tube  corresponds  to  a  movement  of  the  wire  over  the  same  number  of  milli- 
meters on  rod. 

P  equals  correction  in  millimeters  per  meter,  due  to  the  inequality  of  telescope 
rings. 

A  is  the  quantity  that  must  be  applied  to  any  usual  reading  to  give  the  distance 
from  the  point  that  the  rod  rests  upon  up  to  the  point  of  intercept. 

All  observations  and  quantities  derived  therefrom,  and  summations  in  the  37  field 
books,  were  checked  and  marked  in  red.  Then  a  new  draft  of  the  difference  of 
elevation,  from  point  to  point,  was  made  npon  88  sheets  of  computation  paper 
accompanying  this  report.  From  these  a  new  tabulation  of  results  for  all  points 
was  theu  made.  It  is  comprised  upon  32  sheets  of  tabulation  paper  presented  here- 
with, including  a  list  of  elevations  of  base  of  rail  at  48  different  places,  useful  for 
State,  county,  geological,  and  topographical  surveys. 

The  field  reduction  proved  to  be  remarkably  free  from  errors;  only  one  error  was 
found  as  large  as  1  mm.,  and  only  fourteen  as  large  as  0.4  mm.,  and  many  smaller. 
But  in  no  place  was  the  elevation  changed  more  than  3  mm.  No  error  in  sign,  affect- 
ing elevations,  was  made,  but  there  were  two  errors  made  in  sign  of  residuals. 

In  the  "  summation  of  residuals,"  the  direct  and  reverse  lines  are  considered  as 
independent  and  continuous,  and  the  quantities  give  the  amonnt  that  tliese  lines  are 
respectively  above  or  below  the  mean  line.  At  Cuba,  Ala.,  this  quantity  reached 
its  maximum,  ^^  12.15  mm.,  which  signifies  that  the  elevation  carried  by  the  direct 
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lino  iVom  the  initial  point  is  24.3  mm.,  below  the  elevation  carried  by  the  reverse 
line  fVom  the  initial  point,  133.5  niilus  distant.  This  discrepancy  shows  heaving  of 
rod  supports.  In  the  latter  part  of  this  distance,  particularly  near  Epes,  Ala.,  the 
^ouna  is  of  clay  and  some  gravel,  dry  and  ton^h,  and  would  heave  back  a  small 
Hmoiiut  after  the  plu  was  driven  and  carry  the  pin  up  witli  it.  On  the  line,  York  to 
Demopolis,  28.7  miles,  this  divergence  amounted  to  i  3.72  mm. 

Table  lowing  the  amount  of  line  compleled  and  number  of  times  that  it  was  run. 


Line. 

Motors. 

MiltM. 

the  whole. 

Single 
line  ran. 

Total  coinpli'ttMl 

'    306,889  1 

190.732 

186. 873 

.395 

4.4G4 

MeUrt. 

AiDOQDt  run  twice 

1    299,071 

974.524 

2.070 

23.400 

598. 143 

Ainonot  run  3  times  .... 
Amoant  run  4  tinius  .... 

635  1 

7.183  1 

1,905 
28,7sa 

1         •         1 

Total  length  of  single  line  ran meters  .  628,779 

Total  length  of  single  line  run miles..  390.787 

Only  2.55  per  cent  of  the  work  did  not  check  within  the  prescribed  limit,  3  mm 
"1/2  K,  without  rerunning. 
Main  line  completed,  295.019  k.,  eqnaU  IS*. 355  miles. 
Side  line  completed,  11.870  k.,  eqtials  7.377  miles. 

KATE  OF  PROG  K  ESS. 

From  the  time  that  field  work  began  (October  2,  1897)  to  breaking  up  of  party 
(March  29,  1898),  both  inclusive,  there  were  179  days,  less  26  Sundays— 153  week 
days. 

Average  progress  per  day,  1.25  miles,  including  holidays  and  time  in  which  no  work 
was  done  on  account  of  bad  weather  or  moving  camp.  Usually  work  was  can-ied  on 
while  camp  wu8  being  moved.  Average  length  of  single  line  run  for  the  one  hun- 
dred and  tifty-three  days,  4,110  meters,  2.55  miles. 

DKGRRR  OF  PRECISION   OBTAINED. 

For  the  154  miles,  from  Birmingham  to  Meridian,  the  probable  error  of  AiirI  result 
is  K.,  8.72  mm.  Number  of  kilometers  in  this  line,  248.846,  and  the  probable  error 
per  kilometer — 

8.72 
^  =V'218.8I6  =  ±  ^'^^  ""*• 

X  for  the  tirst  50  k.  =  J-  0.49  mm. 
X  tor  the  second  50  k.=  J^O.5*^  mm. 
X  for  the  third  50  k.  =  i  0.51  mm. 
X  for  the  fourth  .50  k.  =  i  0.56  aim. 
X  for  the  last  48.8  k.  =  -t  0.59  mm. 

On  the  lino  York  to  Demopolis— 

X  for  the  46.173  k.  =  ±  0.48  mm. 

All  showing  a  pretty  uniform  quality  of  work. 

This  quantity  x,  for  the  Mississippi  Uiver  work,  *'St.  Paul  to  Savannah,"  equals 
4-  0.625  mm.  For  the  Missouri  River  line  *'St.  Joseph  to  the  mouth,"  x  =  ^  0.58. 
For  the  Tennessee  River  line,  Corinth,  Miss.,  to  Decjitur,  Ala.,  x  =  ^i^  0.62. 

I  have  unbounded  contidence  in  the  results  of  this  season's  work,  and  believe  that 
it  is,  excepting  the  line  for  the  Chicago  Drainage  Canal  where  the  limit  was  3  mm. 
X^k.f  a  little  the  best  line  on  record. 

PLANE  OF   REFRRKNCE. 

Upon  starting  the  line  at  Birmingham,  the  elevation  of  my  permanent  bench 
mark.  No.  3,  on  the  custom-house,  was  taken  or  given  by  Mr.  C.  E.  Thompson,  lev- 
eler,  from  Mr.  Joseph  Ripley,  on  survey  for  Birmingham-Warrior  River  Canal, 
540.410  feet.  This  was  used  in  the  field  and  for  the  preliminary  oifice  reduction.  I 
find  United  States  Coast  and  Geodetic  Survey  bench  mark  ''C,''  meridian,  to  be 
89.15474  m. 


Digitized 


byGoogk 


APPENDIX   S REPORT   OF   MJUOR    RO<SELI*.  1760 

The  cirratwj  •€  tt->  >w>G<'h  m*rk  -^C*  »M\e  Iti?  reit^nl  Stat«»  C»>4fc*t  Sarr^v. 
•'average  *wili  Lr^ei  at  Pilv^it  ili-<»»~  Appecd^  No.  li'.  K«^port  for  IS>?S,  pajj:%>  41^, 

l'fi::*i  Stas«s  Coa>t  and  Geodetic  >nrr.^T  Ikq  '^  i^.jrk  "A"  on  the  costoniboose, 
lIob.^r.  Ala.,  Appendix  No.  9.  K'-iH>n  for  1N^T.  pa^^?  -»  - :  ils'>  Ap^»eiidix  No.  li\  Re]^H>rt 
for  1?«?^.  pagg  4 Li.  abore  the  same  "Aver-i.^e  Mali  Wvrl  at  Biloxi.  Mi-**,"  3-7.v>l  m. 

Fmn  To«r  letter  of  Febniarr  2*.  IK^.  i  learm  th.it  tht*  bench  mark  **A"  i»  i;^.5l 
feet  abore  Mean  lo v  water  Jt  'Uo  lie,  Ala.,  which  is  the  plane  that  it  is  deftiied  to 
refer  all  of  oir  bn-neh  mark:^  to. 

1.^.51  f«et  ei^nxIT^  4.117^1  m. :  ;ke!vfoce  mean  i^w  water  at  Mobile  is  O^^iSTlm.  beloir 
the  L'aited  States  Cooe^  SarreT  *-. average  iUilt  lerel  at  Kiloxi.** 

Adding  tliis  '^uaatitT.  tl.en,  to  the  elevacion  of'*C*or IvH. 8^^ 

£leTati«>aof  *-C"  above  m'^in  low  water.  Mobile UWl'^ilUl 

Preliminary  eleration 89.  ir>474 

Therefore  constant  to  be  added  to  prelimiuary  elevation  ...........     16. 1:^737 

The  preliminaA-  eleration  pins  this  ^uaniity  and  n>l  coirection  giren  give  the 
final  elevation,  in  ink,  on  tiie  tabulation  sheets. 

The  pre!  i  mi  narv  elevation  of  penn.-^oent  ^H*ncii  in  .:k  Xo.  1^6.  fro:ii  which  ire  Meter*. 

start  the  line  York  to  i>«^  i  f»»»oi;s,  Ala 3L  7X>13 

Constant 1 16. 12737 

Red  correct  it  n -f .  1XW58 

Elevation  above  mean  low  water.  Mobile 47.86907 

The  accompanying  list  of  256  bench  marks,  desorilnnl  on  44  ^hetn^sof  compntatiou 
paper,  give  all  permanent  bench  marks,  all  old  bench  marks,  and  all  ;:mises;  also  all 
of  the  temporary  bench  marks  that  will  be  good  for  a  number  of  years.  Some  of 
them  will  last  for  many  years. 

Dnring  this  season's  work  there  were  625 lines  rnn  from  one  bench  mark  to  another. 
Of  these,  7  pairs  vl4  runs*  were  rerun  Wcause  the  lirst  pair  of  lines  did  not  cheek 
sufficiently  close.  Of  these  14  Hues  2  were  rvjeotinl,  for.  judging  from  the  usnal 
cheeky  their  variation  from  the  means  of  other  liues  l>etween  the  same  points  were 
so  great  that  it  seemed  proper  to  attribute  them  to  some  accident.  The  first  rejeetetl 
was  the  lirst  ** direct**  line  between  temporary  bench  marks  191  and  192;  distance, 
1,210  meters;  divergence  from  the  mean  of  the  other  3  linee,  8.4  mm.  The  second 
line  rejected  was  the  first  ** reverse"  between  temporary  bench  marks 25 and  26;  dis- 
tance, 1,490  meters;  divergence  from  the  mean  of  the  other  3  lines.  6.13  mm.  Thus 
there  were  but  2  lines  ont  of  the  625  that  showeil  ern^rs  which  could  be  considennl 
large,  and  they  were  but  0.028  aiid  0.20  foot,  re*tpec lively. 

This  gives  a  measure  of  the  reliability  and  orecision  of  the  resnlts. 

It  Is  a  roost  excellent,  straightforward,  and  practical  system  of  precise  work;  it 
is  nnencnmbered  with  any  side  measures  or  correctious.  The  errors  that  genenilly 
vitiate  levels  are  eliminated  in  the  observations;  the  results  are  taken  trtmi  the 
readings  direct.  The  work  moves  right  alon«r.  speedily;  there  is  uetnl  for  but  very 
little  signaling,  and  there  is  no  conhision.  The  observer  makes  the  complete  obser- 
vation; the  recorder  stands  near  by  and  writes  down  the  numbers  called  off,  and 
without  the  use  of  any  chain,  mt  asuring  stick,  or  loss  of  a  minute,  he  keet>s  the 
sum  of  the  foresights  running  along  within  a  meter  or  two  of  the  same  amount  as 
the  backsights,  and  closes  the  stretch  with  excess  usually  amounting  to  less  than  a 
meter.  With  care  in  the  field  reduction,  results  are  quite  certain.  The  corrections 
due  to  change  of  value  in  Instrumental  factors,  ehiuige  in  the  excess  of  sights,  and 
perhaps  some  errors  in  applying  these  little  corrections  airgre^ate  but  a  smalt  amotiut, 
and  so  do  not  affect  the  elevations  very  much,  but  complete  work  reiiuires  that  those 
be  attended  to. 

The  chief  yaloe  of  the  office  reduction  is  to  verify  the  n«sults  found  in  the  field 
reduction  by  an  independent  count,  from  point  to  point,  in  regartl  to  both  sign  and 
amount,  and  thus  locate  the  cause  of  any  variation  and  secure  the  right  result.  The 
fiehi  reduction  then  serves  also  as  something  to  rest  the  independent  chain  of  rt^ults 
of  the  office  reduction  upon,  for  comparison.  The  final  rt^sults  uie  then  brought  up 
to  about  the  same  grade  that  the  instruments  and  observations  hold. 

Respectfully  submitted. 

O.  W.  Fkiuiuson 

M^j.  William  T.  Rosskll, 
Carp9  of  £ngineer$,  U,  S.  A. 
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DESCRIPTION  AND  ELEVATION  OF  PRECISE  LEVEL  BENCH  MARKS  FROM 
BIRMINGHAM,  ALABAMA,  TO  MERIDIAN,  MISSISSIPPI,  AND  FROM  YORK, 
ALABAMA,  TO  DEMOPOLIS,  ALABAMA. 

All  elevatioDS  are  given  in  both  meters  and  feet,  and  refer  to  mean  low  water  at 
Mobile,  Ala.,  which  is  1.256  feet  below  <<averafi[e  tide  lever'  of  the  Gnlf  of  Mexiro. 
as  determined  by  the  United  States  Coast  and  Geodetic  Survey  Department.  The 
valne  of  one  meter  used  is  3.2808G93  feet. 

These  benches  are  numbered  consecutively  from  Birmingham  to  Meridian,  and  anew 
from  York  to  Demopolis. 

A  P.  B.  M.  is  a  bench  mark  set  to  be  practically  permanent;  it  consiste  of  a 
piece  of  copper  ro<l  three-eighths  inch  in  diameter  and  3  inches  long,  npset  »t 
the  inner  end  and  leaded  either  horizontally  or  vertically,  and  is  always  marked, 

u  s 
when  possible,      0      by  letters  H  inches  high,  about  one-fourth  inch  heavy,  ud 

three- sixteenths  of  an  inch  deep,  cut  in  the  stone.  When  set  horizontaUy,  the 
outer  end  of  the  bolt  stands  about  one-fourth  of  an  inch  baok  of  the  face  of  the 
stone  and  the  indentation  of  a  '^center  punch''  is  made  in  the  center  of  tbia  eod 
the  center  of  which  is  the  point  of  reference.  When  set  vertically,  the  top  of  the 
copper  bolt,  which  is  the  point  of  reference,  projects  above  the  surface  of  the  st^riie 
about  0.003  of  a  foot.  • 

A  T.  B.  M.  is  a  bench  mark,  reliable  and  firm  for  the  time  being,  bnt  osnally  of  Iam 
permanency  than  a  P.  B.  M.  They  are  spikes  driven  in  the  base  of  trees,  stamps, or 
timber  work  or  the  highest  point  inside  of  square  cut  on  rock.  When  on  treee,a 
shoulder  is  cut  on  a  root  or  on  the  base  of  the  tree,  then  the  spike  la  driven  into 
this  clear  to  the  head,  the  top  of  the  spike  being  the  point  of  reference;  the  tree  is 
usually  then  blazed  directly  over  the  spike.  When  on  rock,  a  square  is  cntsboot 
1|  inches  on  a  side  and  about  three  eignths  inch  deep;  it  is  then  rounded  up  toward 
the  center,  which,  when  possible,  is  so  selected  that  it  is  a  little  higher  than  the 
average  surface  of  the  stone.  When  a  spike  is  used,  the  bench  is  provided  with  i 
washer  about  seven-eighths  inch  in  diameter  with  center  hole  of  one-fourth  ioeh. 
The  spike  is  driven  down  firmly  upon  this  washer.  From  T.  B.  M.  112,  inclninTe, 
If  miles  above  Akron,  these  washers  bear  the  numbers  of  the  T.  B.  M.,  stamped  oo 
the  rim  by  a  set  of  dies.  These  improvements  with  reference  to  the  washers  were 
ordered  by  Mr.  Joseph  Ripley. 

Description  and  eleration  of  precise  level  bench  marks  between  Birmingham  and  MerliiM' 


F.  B.  di.  1  ■■•■• 


T.B.M.I.... 


Birmingham. 
P.B.M.2 


P.B.M.8.... 
T.B.M.2.... 


Elyton. 
.3 


T.B.M.a 
T.B.M.4 


Weat  End. 
T.B.M.6 


T.B.M.6 


Is  1u  Birmingbam,  Ala.,  in  the  aonthenst  corner  of  west  w\ng 
of  court-hoaao,  10  inches  from  east  corner,  second  course 
above  base  stone,  being  center  of  "cenlcr  pnnch"  mark  in 
copper  bolt  leaded  horlzontallv 

Is  in  Birmingham,  Ala.,  at  the  Tnird  avenne  entrance  to  court- 
bouse,  -w^est  aide  on  base  stone  of  fenoo  behind  stone  post, 
being  highest  point  in  sqnare 


180.4611 


«1LW 


Is  in  Birminghani,  Ala.,  on  the  northeast  comer  of  First  ave- 
nue and  Kinetconth  street,  abont  72  feet  north  of  First 
avenue,  on  base  stone  under  sixth  pillar  of  L.  Sak's  store, 
on  south  end  of  stone,  being  top  of  copper  bolt  leaded  verti- 
cally  

Is  in  Birmingham,  Ala.,  in  north  side  of  west  entrance  to 
oastorahouAe,  on  thirtl  step  from  ton,  between  pillar  of  arch 
and  pilaster,  being  top  of  copper  bolt  leaded  vertically 

lain  Birmingham,  Ala.,  on  north  side  of  the* "  dummy  "  car 
track,  about  3,600  feet  below  the  post-offlce  or  custom- house 
on  Eleventh  street  In  front  of  store,  10  feet  west  f^om  end 
of  curbing  at  waterway,  being  square  cut  on  curbing 


185.2240    807. » 


181.W38'5»W 


180.8420 


593. 3S 


176. 


5466  ,  5:».2« 


Is  in  Elyton,  325  feet  east  of  section  ^louse  100.  on  stone  cul- 
vert on  the  northeast  comer,  18  inches  from  edge  of  timber, 
being  highest  poin t  in  square I  174. 4792 

Is  three-fourths  of  a  mile  above  Went  End.  Ala.,  midn-ny 
between  milepost  *'  145  C "  and  road  crossinar,  in  low  groiiucl 
in  south  field,  GU  feet  from  center  of  trar;k,  in  base  of  an 
ehn  tree  18  inches  in  diameter,  being  top  of  spike 


Is  at  West  End,  Ala.,  240  feet  south  of  the  mail  stand  crane 
and  140  feet  woHt  of  the  Alabama  Great  Southern  track,  in 
base  of  an  oak  tree  1(5  ineht-s  in  diameter,  being  top  of  spike. 

Is  I  mile  below  West  End,  Ala.,  and  500  feet  below  vthistle 
post  in  east  line  of  ri^ht  of  way  Alabama  Great  Southern 
K.  R.,  on  Spanish  oak,  being  top  of  spike , 


57140 


172.4168    5«i«f* 


173.6094 


m9» 


171. 


,.mo'^^ 
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DeMoripHon  and  elevation  of  precise  level  bench  mark$  between  Birmingham  and  Meridian^ 

CoDtiuued. 


Kmnber. 


West  Bnd? 
T.B.M.  7 


T.B.1C4. 


T.B.M.  9 

T.B.M.10 

T.B.M.11 


HiUman. 

WbeeUog. 

T.B.M.18 


T.B.M.M 

T.B.M.15 


T.B.M.  16 

Bessemer. 


P.B.M.6. 


T.B.M.  17. 


T.B.M.18 

Jonssboro. 


T.B.M.20 


Mobile  JimotloD. 
TB.M.ai 


T.B.M.22. 


„      McCalls. 
T.B.M.23 


T.B.M.24 

T.B.M.25 


T.B.H.ao. 


Deacriptlon. 


Is  1|  miles  west  of  West  find,  Ala.,  on  lino  of  tbe  Alabama 
Great  Southern,  :i28  feet  c  "<i  of  road  orossing,  in  center  of 
soutli  end  of  the  soathca.ti;  abatment  of  top  stone,  being 
highest  point  in  sooare 

Is  on  line  of  the  Alabama  Great  Sonthem,  1|  miles  above 
Powderly,470  feet  below  center  of  road  crogsing,  29  feet 
south  of  oenter  of  track,  in  very  large  bowlder  forming  the 
north  bank  of  ditch,  being  top  of  oopper  bolt  leaded  verti> 
cally 

Is  at  Powderly.lOO  feet  below  crossing  of  Alabama  Great 
Sonthem  and  dummy  lino,  50  feet  south  ftom  oenter  of 
track  on  upper  part  of  large  ridge  of  rock,  being  highest 
point  in  sauare 

Is  66  feet  below  milepost  149  fh>m  ^loridian,  and  13  fest  north 
of  center  of  track,  being  highest  point  in  square  out  on 
bowlder 

Is  Ik  miles  east  of  Hillraan  Station,  100  feet  below  bridse  84, 
and  26  foet  north  of  track,  on  stone  ledge,  being  highest 
I'Oint  in  square 

Is  250  feet  above  Hillman  switch  at  the  north  side  of  bridge 
Ko.  85,  on  very  large  rock  in  bed  of  Downeys  CreeK, 
being  highest  point  in  square  cut  on  rock 

Is  about  halfway  between  mail  orane  at  Turpin  post-office 
and  croMing  of  road  to  mines;  on  northeast  abutment  of 
viaduct  on  second  step  from  top  and  5  inches  fh>m  llrst 
stop,  being  highest  point  in  square. 

Is  in  Hessemer,  Ala.,  1,300  feet  east  of  brickyard  and  89  feet 
north  from  center  of  track,  in  front  of  and  U  feet  from  12- 
inoh  sweet  gum  tree,  on  center  of  rook  in  place  dipping 
north,  being  niffhest  point  in  oquare 

Is  in  Bessemer.  Ala., 300  feet  above  the  croHsing  of  the  Ala- 
bama Great  Southern  and  Louisville  and  Nashville  tracks, 
on  aoutheast  comer  of  stone  culveit,  being  highest  point  in 
square 

Is  in  Bessemer,  164  feet  south  of  Nineteenth  street  and  45  feet 
west  of  that  portion  of  the  dummy  track  lying  parallel  to 
the  Alabama  Great  Southern  track,  being  spike  in  root  of 
cedar  tree  1  foot  in  diameter 

Is  in  Bessemer  on  the  aoutheast  comer  of  Nineteenth  a>  i  t-et 
and  Fourth  avenue  at  the  main  (comer)  entrance  of  biick 
building  with  stone  trimmings,  occupied  by  the  Besttemer 
Loan  and  Improvement  Company,  in  east  end  of  top  stone, 
bein^topof  oopper  bolt  leaded  vertically 

Is  one- half  mile  south  ot  Bessemer  depot,  828  feet  south  of 
road  crossing,  and  75  feet  east  of  center  of  track  on  the  large 
elm  tree,  being  top  of  spike  driven  in  root 

Is  in  Jonenlmro  at  the  north  side  of  the  track  in  base  stone 
of  the  southeast  corner  of  water  tank,  being  highest  point 
in  square 

Is  980  feet  north  of  Mobile  .Junction,  and  185  feet  south  of  last 
cabin  on  tbe  east  side  of  track,  and  54  feet  from  center  on  a 
large  post  oak,  being  spike  in  root 

Is  1  mile  below  Mobile  Junction.  135  feet  south  of  small  tres- 
tle, nnd  40  feet  from  center  of  track,  on  a  large  water  oak, 
bein;;  spike  in  root 

Is  328  feet  north  of  milepost  136  fh>m  Meridian,  and  54  feet 
cast  of  center  of  track  on  red  oak  tree  (blazed)  at  edge  of 
woods,  being  spike  in  root 

Is  at  McCalla,  470  feet  south  of  road  crossing,  and  54  feet  west 
of  center  of  track  on  water-oak  tree,  1  foot  in  diameter, 
bein  <;  s pi  ke  1  n  root 

Is  three-fourths  of  a  mile  below  MoCalla,  about  1,700  feet 
below  bridge  No.  87,  on  southeast  corner  stone  of  open  cul- 
vert, being  highest  point  in  square 

Is  about  ]}  miles  below  McCalla  and  1,550  feet  below  mile> 

Eost  133  M.  on  west  side  of  track,  opposite  lar^e  pino,  on 
ase  of  water-oak  tree  14  inches  in  diameter,  being  top  of 

spike 

Is  about  IJ  miles  above  Baylor  and  1,080  feet  above  milepost 
132  M.  on  east  side  of  track  at  edge  of  woodfl,  on  base  of  a 
red-oak  tree,  being  spike  in  root 


Elevation. 


Meters.     Feet. 


166.4254 

160.7759 

157.6940 
160.2720 
159.4822 
156.6488 

158.3909 
159.4856 
157.4691 
168.8864 

156.8256 
153.0898 
155.8900 

152.5850 

155.8820 
155.7947 

149. 4628 
150.9211 

159.3358 
162. 6873 


546.020 

527.485 

517.373 
525.834 
523.076 
513.944 

519.353 
523.087 
516.686 
519.645 

514.524 
502.104 
509.585 

500.611 

511. 428 
511. 142 

490.368 
495. 153 

522.760 
583.756 
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Continued. 


MrCnll*. 
T.B.M.27 


Baylor. 
T.B.M.28.... 


P.B.M.6. 


KimbreU. 
T.B.M.29 


T.B.M.30. 


Taunehill. 
T.B.M.81 


T.  a  M.  32  . 


Standiford. 
T.B.M.33 


T.B.M.84.... 


T.B.M.». 


Green  Fond. 
T.B.M.M 


T.B.M.37 

Woodstock. 
T.B.M.88 


T.B.M.W 

T.B.M.40 


BibbTlUe. 
T.B.M.41 


T.B.M.42 

T.B.M.4d 

T.B.M.44 

T.B.M.45 

P.B.M.7 


It  one-fourth  mile  above  Baylor  and  490  feet  north  of  mile- 
post  IHl  from  Mt'ridian,  on  the  uurthwoHi  comer  of  culvert, 
on  thinl  stop  from  bottom,  being  highest  point  in  sqnart) 
cat  on  stone 


Is  one«fonrth  mile  below  Bajlor  and  195  feet  north  of  cattle 
gap,  30  feet  east  from  cen'ter  of  track,  on  base  of  red-oak 
tree,  being  top  of  spike 

Is  At  KimbreU,  67  feet  west  from  center  of  track,  at  a  point 
550  feet  above  the  upper  fence  at  crossiofr,  on  a  very  large 
ridge  of  Uoiestone  rock,  60  feet  above  pyramidal  point  at 
lower  end  of  rock  and  8}  feet  from  ceoar  tree  4  inches  in 
diameter,  being  top  of  copi>er  bolt  leaded  vertically 


Is  three- foarths  mile  below  KimbreU,  400  feet  south  of 
milepost  120  from  Meridian,  72  feet  east  of  center  of  track 
at  edge  of  pine  grove,  in  base  of  pine  tree  18  inchea  Id  diam- 
eter, oeing  top  of  spike 

Is  at  Tannehlll,  at  north  side  of  road,  near  road  crossing,  08 
feet  west  of  center  of  track,  on  largo  cedar  tree,  being  top 
of  spike  in  base -. 


Is  opposite  the  fVog  at  lower  end  of  TannehiU  siding,  54  feet 
west  from  center  of  track,  in  base  of  a  large  pine  tree,  being 
top  o  f  spike 

Is  about  H  miles  south  of  TannehiU  and  one-half  mUe  above 
Staodiford,  056  feet  sooth  of  milepost  127  flrom  Meridian, 
at  southeast  comer  of  bridge  No.  04,  being  highest  point  in 
sqiure  cut  in  stone 


is  about  one-iinh  mile  below  Standiford,  on  first  rise  of 
ground  in  fill,  75  feet  west  of  center  of  track,  in  base  of  pine 
tree,  being  top  of  spike 

Is  1  mile  above  Green  Ponil  and  three  fourtha  of  a  mile 
below  bridge  No.  05,  300  feet  above  cattle  gap,  40  feet  east 
of  center  of  track,  on  base  of  pine  tree  about  14  inches  in 
diameter,  being  top  of  spike 

Is  about  1.900  feet  above  Green  Fond,  475  feet  south  of  mile- 
post 125  from  Meridian,  on  high  ground  at  deep  cut,  40  feet 
west  of  center  of  track,  In  base  of  a  post-oak  tree  8  feet  in 
diameter,  top  broken  out,  being  top  of  spike 


Is  720  feet  below  the  mail  crane  at  Green  Pond.  45  feet  east  of 
center  of  track,  in  base  of  hickory  tree  8  inones  in  diameter, 
being  top  of  spike 

Is  three-fourths  mile  north  of  Woodstock,  at  tho  north  end  of 
larjre  fill,  50  feet  east  of  center  of  track,  on  ba«e  of  a  pine 
tree  2  feet  in  diameter,  being  top  of  spike 


Is  in  Woodstock,  at  road  crossing,  on  south  side  of  street  and 
20  feet  west  from  center  of  track,  on  the  very  larj^e  water- 
oak  tree,  being  top  of  spike  in  base 

Is  three-fourths  of  a  mile  below  Woodstock  and  334  feet  aontli 
of  milepOHt  122  from  Meridian,  on  southwctit  comer  of  cul- 
vert, 2  teet  from  end  of  stone,  being  highest  point  in  square. 

Is  1^  miles  below  Woodstock,  262  feet  below  caUle  gap,  46 
feet  south  from  center  of  track,  on  base  of  a  large  rea-< 
tree,  being  top  of  spike 


d-oak 


Is  at  Bibbville,  in  the  southeast  extremity  of  town,  in  f^ont 
of  cabin,  at  end  of  out,  125  feet  east  of  track  near  pond.  In 
base  of  triple  catalpa  tree,  being  top  of  spike 

Is  about  three-fonrtha  of  a  mile  below  Bibbville,  on  south 
side  of  track,  op))osite  milepost  120  from  Meridian,  being 
hlehest  ])oint  in  square  cut  lu  stone 

Is  IV  miles  below  Bibbville,  1,930  feet  below  bridge  No.  98, 
beiiiud  tool  house  No.  192,  and  iufiont  of  section  noose,  on 
large  lone-pine  tree,  being  top  of  spike  in  base 

Is  li  miles  above  Vance,  72u  feet  south  of  bridge  No.  90, 46  feet 
south  of  center  of  track,  on  the  large  red-oak  tree,  being  top 
of  spike  in  base 

Is  thivefourths  mile  above  Vance  and  100  feet  aliove  milepost 
118  from  Meridian,  at  border  of  field  55  feet  north  from  cen- 
ter of  track,  on  red-oak  tree,  being  top  of  spike  in  base  . . . . . 

Is  about  one-half  mile  above  Vance,  1,312  feet  south  of  mile- 
post 118  from  Meridian,  328  feet  south  of  old  gin  house,  on 
north  end  of  culvert  marked  1888,  upper  side,  on  first  step 
below  ooping,  being  top  of  copper  bolt  leaded  vertically 


152.3009 
ISO.  0970 

150.0050 

160.2075 
144. 1006 

147.4041 


mm 

411417 
4A4A 

4n.7» 


488.M 
147.7704    48iU 


153.1077 

102.4117 

ITS. 8301 

170.0045 
150.4840 

152.1164 

151.0389 


SOL  S3 
SUM 
MP 

8B.M 

49itf 


154.0498    60i4i; 


103.7973 
151.4850 
144.6188 
140.9210 
151.5004 


497.0N 
i7lU' 
4a.NS 
407.Ni 


147.9602l48S.tf 
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De$eripHon  and  elevation  of  precise  level  hench  marks  between  Birmingham  and  Meridian-^ 

CoutiDUcd. 


Kmnber. 


Vance. 
T.B.M.  40 

T.B.M.47 

T.B.M.  48 

T.B.M.49 


Dndley. 
T.B.M.  51 

T.B.M.53 


Clements. 
T.B.M.  64 


T.B.M.  55.... 


Coaling. 
T.B.M.  56..... 


P.B.M.8. 


T.B.li.5T 

T.B.M.58 


Fleming. 
T.B.M.69...... 


Johnson. 
T.B.M.00 


T.B.M.61. 


Olmstoad. 
T.B.M.Q2 


T.B.M.C3 

T.B.M.  64 


T.BM.65.... 
P.B.M.9 


^  _Cottondale. 
T.aM.67 


De.H(ription. 


Is  900  feet  below  the  depot  at  Vance  and  50  feet  north  from 
center  of  track  on  lone  post  o«k  tree,  beins  spike  in  baso. . , 

Is  three-fourths  mile  below  Vance,  about  2,950  feet  below 
milepost  117  from  Meridian,  on  northwest  comer  of  small 
onlvert,  on  second  step  from  top,  being  highest  point  in 
square 

Is  li  miles  below  Vance  and  50  feet  below  milepost  116  from 
MeridlMn,  48  feet  east  of  track,  on  base  of  redoak  tree, 
being  top  of  spike 

Is  If  miles  above  Dudley,  675  feet  south  of  milepost  115  from 
Moridian,  CO  feet  east  from  center  of  track  on  base  of  pine 
tree,  being  top  of  spike 


Is  196  feet  below  Dudley  Station  and  50  feet  north  ftx>m  center 
of  track,  on  pine  tree,  l>eingtopof  spike  in  base 

Is  820  feet  above  the  crossing  at  Clements,  and  70  feet  north 
fVom  center  of  track,  in  base  of  red-oak  tree,  about  6  inches 
in  diameter,  being  top  of  spike , 


Is  one-hall  mile  below  Clements.  1,970  feet  above  milepost 
111  from  Meridian,  and  1,050  feet  south  uf  south  end  of 
switch  at  ooal  mine,  50  feet  east  from  center  ot  track,  on 
post-oak  tree,  being  top  of  spike  in  base ., 

Is  about  one- third  mile  above  Coaling,  and  250  feet  above  mile 
post  111  from  Meridian  on  pine  tree,  about  10  inches  in  di- 
ameter at  west  end  i»f  cut,  60  feet  north  from  center  of 
track,  being  spike  in  base 


Is  in  Lower  Coalini^,  810  feet  below  lower  end  of  switch  west 
of  Coaling,  at  side  of  wagou  road.  66  feet  south  from  center 
of  track,  on  bane  of  lone  post-oak  tree,  8  feet  in  diameter, 
being  top  of  spike  in  base 

Is  about  795  feet  below  Coaling  Station,  on  sonth  end  of  oul- 
vert,  under  the  Alabama  Great  Southern  track,  on  went 
side,  thinl  step  from  top,  on  corner  of  stone  11  Inches 
north  of  south  end  and  11  inches  from  oast  face,  being  top 
of  copper  l»olt  leailod  vertloallv  

Is  three-fourths  mile  below  Coaling,  425  feet  below  milepost 
110  from  Meridian,  70  feet  north  of  center  of  tniok,  on  Sase 
of  Spanish-oak  tree  (blazed),  beinj];  top  of  spike 

Is  160  feet  above  crosHing  at  Fleming,  90  feet  south  of  center 
of  track,  on  base  of  rod-oak  tree,  20  inches  in  diameter,  being 
topof  spike  in  base 


Is  three-fourths  mile  below  Fleming,  and  1,535  feet  above 
water  tank,  63  feet  north  from  center  of  track,  on  red-oak 
tree,  being  spike  in  base 


Is  50  feet  above  the  lower  end  of  rock  cut  below  Johnson,  on 
shelf  of  rock,  on  south  side  of  track,  and  of  same  eletation 
as  top  of  rail,  20  feet  below  old  fence  ou  opposite  aide  of 
track ;  an  arrow  is  cut  bt^low,  pointing  up  to  the  bench,  be- 
in^  highest  point  in  square 

Is  about  one-half  mile  above  Olmstead,  1.195  feet  below  mile- 
post 107  M.  at  lower  end  of  long  till,  45  leet  north  from  cen- 
ter of  track,  on  base  of  pine  "  blazed,"  being  top  of  spike  .. 

Is  at  Olmstead,  at  east  side  of  wagon  road,  near  crossing  just 
bolow  Olmstead.  40  feet  north  from  center  of  track,  on  base 
of  large  post-oak  tree.  beinj<  topof  spike 

Is  three-quarters  mi  !c  below  Olmstead,  at  t  he  west  endof  upper 
solid  rock  cut  on  north  side,  being  highest  point  in  square. 

Is  about  1^  miles  above  Cottondale,  360  meters  below  milepoHt 
1U5  from  Meridian,  GO  feet  from  center  of  track,  on  base  of 
pine  tree,  being  top  of  spike 

Is  one-half  mile  above  Cottondale,  1,690  feet  below  tool  bouse 
No.  205, 45  feet  north  of  center  of  track,  on  base  of  pine  tree, 
being  top  of  spike 

Is  1,64U  feet  above  Cottondale  Station,  on  north  end  of  large 
stone  culvert,  on  west  end  of  coping  stone,  2  feet  eaatof  the 
west  edge  and  6  inches  from  north  face,  being  top  of  cop];>er 
bolt  leaded  vertically 


Is  3,870  feet  below  Cottondale  and  90  feet  below  comer  of 
fence,  50  feet  west  from  center  of  track,  on  base  of  pine  tree, 
being  top  of  spike 


Elevation. 


Meters.     Feet. 


155. 9516 

1442375 
142. 1554 
130.2224 
124.0969 
188.7301 

139.6939 
1S1.7663 

118.5680 

113.6826 
126. 1145 
121.2171 

107.8021 


511.657 

473.224 
466.898 
427.248 
407.146 
455.156 

425.180 
899.499 

889.006 

372.978 
413. 766 
807.697 

352.044 


99. 4169  826. 174 


94.8452 

86.0026 
91.2438 

91.7930 


309.534 

278.882 
299.359 

SOL  161 


84.9896  278.840 


75.2429 


93.7866    307.701 


246.862 
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Continued. 


Kmnber. 


CottondAle. 
T.B.M.fl8 


T.B.M.09 

T.B.M.70 

T.B.M.72 

T.B.M.73 

T.B.M.75 

T.B.M.7«....; 

T.B.M.77 

OldB.M.1.... 

T.B.M.85 

T.B.M.M 

P.B.M.ll 


Tuscaloosa. 
T.B.M.87 


OldB.M.3 

P.B.M.12.. 


Lock  No.  1, 
OldB.M.4 


Old  B.  M.S.... 

2>foot  mark 
gauK©. 

OldB.H.6 

P.B.M.18 

P.B.M.10 

T.B.M.78 

T.  B.M.80 


Description. 


Is  about  1|  miles  below  Cottoodale,  305  feet  below  inilepost 
103  from  Mcrtdiao,  at  upner  end  of  cut,  on  base  of  large 
Spanish  oak  tree  with  bruken  top,  50  feet  south  from  center 
or  track,  being  top  of  spike 

Ih  2  miles  below  Coltondnle,  740  feet  below  milcpost  102  fh>m 
Meridian,  on  the  west  side  of  track  and  southwest  corner 
of  small  stone  culvert,  being  the  highest  point  in  square 
cut  in  stone 

Is  2J  milea  below  Cottondale.  1.280  feet  abov^  milepost  101 
from  Meridian,  on  the  north  wcRt  comer  of  small  open  cul- 
vert, being  hi{;hcst  point  in  sq nare 

Is  164  feet  below  milepost  100  from  Meridian,  at  point  of  curve 
and  side  of  track,  on  top  of  iron  tangent  post,  being  highest 
part  of  post 

Ik  one  half  mile  below  milepost  100  from  Meridian,  57  feet  east 
of  center  of  track,  on  large  yellow-pine  tree,  being  top  of 
spike  in  base 

Is  1|  miles  above  Tuscaloosa  depot  and  one-fourth  mile  above 
milepost  98  fVom  Meridian,  on  south  end  of  larse  stone  cul- 
vert, on  east  end  of  coping  stone,  being  highest  polntin  square . 

Is  about  I  mile  above  Tuscaloosa,  2. 85U  feet  below  milepost  08 
from  Meridian,  50  ieet  north  of  center  of  track,  on  base  of 
large  pine  tree,  being  top  of  spike 

1h  one-tLird  mile  above  Tuscaloosa,  655  feet  below  tool  house 
No.  200,  40  feet  north  from  ^e^ter  of  track,  on  base  of  pine 
tree  about  7  inches  in  diameter,  being  top  of  spike 

Is  at  Tnsc.nloosa  deixit,  200  feet  south  of  Alabama  Great 
Southern  depot,  on  base  of  gum  tree,  b*-ing  top  of  new 
spike,  with  waslier.  of  same  elevation  as  old  nail,  the  latter 
being  loose 

Is  in  Tuscaloosa,  on  east  side  of  dummy  line  track.  1,700  feet 
above  Alabama  Great  8otithom  depot,  in  front  of  the  Ken- 
nedy House,  on  large  water  oak  tree,  being  top  of  spike  in 
base 

Is  in  Tuscaloosa,  at  the  comer  of  Washington  and  West 
Pike  streets,  on  base  of  very  large  live-oak  tree  in  the  mid- 
dle of  West  Pike  street,  being  top  of  spike -. 

Is  in  Tuscaloosa,  on  the  southwest  corner  of  Market  and  Cot- 
ton streeta,  on  the  citv  hall,  on  stone  base  under  window 
sill,  19. 7  feet  south  of  the  main  entrance,  being  top  of  cop- 
per bolt  leaded  vertically 

Is  in  Tuscaloosa,  in  the  northeast  quarter  of  town,  in  trout  of 
Mrs.  Thomas's  residence,  on  north  side  of  road,  at  a  point 
where  it  begins  to  descend  the  bliiif  leading  to  Look  No.  i, 
on  very  larye  live  oak,  being  top  of  spike 

Is  at  Lock  No.  1,  on  the  land  comer  stone  nearest  head  of  steps 
leading  down  to  lock  walls,  on  the  surface  at  southeast  quar- 
ter of  cross.    (Old  elevation  148.60) 

Is  in  Tuscaloosa,  at  Lock  No.  1,  Warrior  Kiver  Canal,  on  south 
wall  of  lock,  east  end,  9  inches  from  edire  of  wall  Just  above 
recess  for  gate,  being  top  of  copper  bolt  leaded  vertically. .. 

Is  at  Lock  No.  1,  on  face  angle  of  coning  at  the  southeast  onoin 
of  Look  1,  being  small  circle  cut  Inslae  of  square.  (Old  ele* 
vatlon  114.30) 

Is  on  south  pier  of  Tuscaloosa  County  Bridge,  on  projection 
of  foundation  course,  being  top  of  iron  bolt  leaded  verti- 
cally.   (Old  elevation  93.82) 

This  is  an  inclined  gauge  set  with  the  slope  of  the  bank  about 
9g0  feet  below  the  south  pier  of  the  new  Mobile  and  Ohio 
Bridge 

Is  on  side  of  bant  10  feet  west  of  gauge,  on  base  of  a  lOinch 
willow,  beinff  top  of  nail 

la  about  980  feet  below  pier  of  the  new  Mobile  and  Ohio  Bridge 
at  the  west  side  of  the  inclined  gauge,  under  the  forty-third 
foot  mark,  on  stone  monument  set  in  ground,  being  top  of 
copper  bolt  leaded  vertically 

Is  in  Tuscaloosa,  1,145  meters  below  the  Alabama  Great  South- 
era  dei)ot,  on  north  end  of  stone  culvert,  on  second  step 
below  coping.  6  inches  from  first  step,  and  8  inches  f^om 
fare  of  second  step,  being  top  of  copper  bolt  leaded  verti- 
cally  

Is  tive  eighths  mile  below  depot  at  Tuscaloosa,  460  feet  be- 
low milepost  96  from  Meridian,  on  east  end  of  brick  culvert, 
being  hifiliest  point  in  square  cut  on  brick 

Is  2^  miles  below  TuscaluoHa,  740  feet  below  road  crossing, 
and  29.*>  feet  above  milepost  94  from  Meridian,  on  west  end 
of  stone  eulvi  1 1  .iiul  soutli  eud  of  coping,  being  highest  point 
in  square 


Elevation. 


Meters.     Feet. 


90.1067 

107.1321 
110.5823 
92.8203 
85.7302 
65.6563 
65.3377 
60.2475 

55.3501 

66.8576 
67.5555 

68.2945 

00.8735 
45.1444 
84.7016 

84.6054 

28.4659 

27.0942 
29.6840 

88.0075 

51.2688 
52.1200 

42.4225 
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DeBcripHon  and  elevation  o/preciee  level  bench  mark$  between  Birmingham  and  Meridian-^ 

Cod  tinned. 


UTamber. 


Lock  Ko.  1. 
T.B.M.83 


T.B.M.84 


Englewood. 
T.B.M.88 


T.B.lkr.90 


Maxwell. 
T.B.M.91 


Phifer. 
T.B.M.92... 


T.B.M.94 


Hall. 
P.B.M.  U 


T.B.M.95 

T.B.M.  9« 

Biff  Sandy  Creek. 
T.B.M.  9«. 


T.  B.  M.  100  . 


OldB.M.9.. 


Monndville. 
P.B.M.15 


T.B.M.102.... 


Poweni. 
P.B.M.16 


T.B.M.106 

T.B.M.107 

T.B.M.109 

T.B.M.110 


Do^criplion. 


Is  4^  iniloA  below  Tascaloosa,  and  2.953  meters  below  bridge 
1214,  60  f^ "  '  "^       • .     ^  .         . 


feet  nortb  from  track  on  base  of  large  beech  tree  at 

edge  of  woo<l«,  being  top  of  spike 

Is  tm^e-fourths  mile  above  Rnglewood,  246  feet  below  bridge 
123,  60  feet  east  of  track  at  edge  of  woods  on  pine  tree,  be- 
ing top  of  spike 


Is  at  Englewoodf  180  feet  above  lower  eml  of  switch  on  cement 
top  of  east  end  of  iron  culvert  pipe,  beiog  highest  i>oint  in 
square , 

Is  at  Maxwell,  60  feet  below  warehouse  and  70  feet  west  from 
center  of  track  on  large  sweet  gum  tree  2)  feet  in  diameter, 
in  most  prominent  root,  being  top  of  washer,  the  spike  hav- 
ing been  driven  so  hard  by  unknown  party  that  the  washer 
stands  above  head  of  spike 


Is  at  Phifer,  at  the  north  side  of  store  near  rear  comer,  40 
feet  east  from  center  of  trnek  on  base  of  large  red  oak  tree, 
being  top  of  spike 


Is  1^  miles  above  Hull,  650  feet  below  milepost  88  from  Meri- 
dian at  lower  end  of  short  cut,  50  feet  north  from  center  of 
track  in  base  of  large  red  oak  tree,  being  top  of  snike 

Is  in  Hull,  100  feet  south  of  station  on  went  end  01  culvert, 
on  top  of  first  brick  north  of  center  joint  over  iron  pipe, 
being  highest  point  in  square 


Is  in  Hull,-  Ala.,  63  feet  above  the  north  end  of  station  and  10 
feet  east  of  center  of  track,  on  brick  culvert,  1  foot  from 
north  face  and  6  inches  from  end,  being  top  of  copper  bolt 
leaded  vertically 

Is  3,100  feet  below  Hull,  Ala.,  and  1,120  feet  below  milepost 
86  from  Meridian,  60  feet  east  firom  center  of  track,  on  large 
root  of  pine  tree,  16  inches  from  base,  being  top  of  spike. . . 

Is  1|  miles  below  Hull,  Ala.,  at  Big  Sandy  Creek,  on  the 
southeast  comer  of  choni  of  bridge,  being  top  of  spike  in 
center  of  square  out  in  timber 


Is  about  8  miles  below  Hull.  Ala.,  760  feet  below  cattle  gap, 
and  92  feet  below  brick  culvert,  on  third  pile  from  south 
end  of  last  row  of  retaining  piling,  being  top  of  spike  with 
washer 

In  in  Monndville,  Ala.,  164  feet  below  depot,  on  foundation 
stone  of  water  tank,  on  the  northwest  comer  of  the  west 
one  of  the  two  north  pillars,  being  highest  point  of  square 
cut  on  stone 

Is  300  feet  west  of  depot,  on  south  side  of  road  directly 
opposite  Mr.  Prince's  gin  mill,  on  root  of  large  wild  cherry 
tree,  being  top  of  spike  with  washer,  driven  very  approxi- 
mately to  the  same  elevation  as  old  bench  mark.  The  old 
nail  had  rotted  out.    (Old  elevaUon,  164.43) 


Is  in  Monndville,  abont  170  feet  south  of  depot,  in  foundation 
stone  of  water  tank,  in  the  northwest  comer  of  the  south- 
west pedestal  of  center  quadrilateral,  being  top  of  copper 
bolt  leaded  vertically 

Is  about  14  miles  below  Monndville,  200  f e<  t  above  the  lower 
end  of  long  tangent,  at  first  telegraph  pole  below  small 
crossing,  on  stump  of  old  cedar  telegraph  pole,  being  top  of 
spike 


Is  at  Powers,  Ala.,  666  feet  above  station,  on  east  end  of  large 
stone  culvert,  on  first  step  below  coping,  north  side,  beini; 
topof  copper  bolt  leaded  vertically  aud  marked  U.  S.  P.  B.  M. 

Is  a  mile  below  Powers,  Ala..  25  feet  above  milepost  78  from 
Meridian,  760  feet  below  bridge  No.  157,  on  base  of  pine  tree, 
eaHt  sideof  track,  being  topof  spike 

la  one-third  mile  below  Cvpress,  Ala.,  and  three-eighths  mile 
above  milepost  77  from  Meridian,  740  feet  above  bridge  No. 
159,  46  feet  east  Irom  track,  on  water  oak  tree,  being  top  of 
spike 

Is  one-third  mile  below  milepost  76  from  Meridian,  740  f e«  t 
above  cattle  gap  and  road  crossing  about  :>2-(  feet  north  of 
cabin,  45  feet  east  of  center  of  track,  on  base  of  red  oak 
tree,  being  top  of  spilte 

Is  one-half  mile  above  Stewarts  at  the  lower  end  of  cut  b<low 
bridge  No.  162  and  740  feet  bt^low  milepost  75  from  Meridian, 
45  feet  east  of  center  of  track,  on  base  of  pine  tree,  being  top 
of  spike 


Elevation. 


Meters.      Feet. 


40.0626 
89.0707 

42.618S 

45.9261 

68.6948 

44.4820 
39.6891 

39.8618 
37.4749 
40.0119 

49.2864 
50.8163 

49.9242 

60.3273 

46.8468 

42. 1357 
38.0078 

37.8566 


131. 440 
128.186 

139.809 

150.  G78 

175. 838 

146.940 
129.^87 

130.781 
122.950 
18L274 

161. 702 
165.081 

163.799 

165.117 

162.068 

138.242 
124.697 

124.202 

135.772 


41.3830 

40. 2669  '  132. 110 
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De$eription  andeleraHou  of  precise  level  bench  marks  hetween  Birmingham  and  Meridimm — 

CoDtinued. 


Knmber. 


DMcriptioD. 


S(«wart«. 
OldB.M.11.... 


T.B.M.  m.. 
T.B.  M.  118.. 


Five-mile  Cre^k. 
T.B.M.1U 


Akron. 
P.B.M.17.... 


01dB.M 

T.B.  M.  110 

T.B.H.118 


T.  B.  H.  119 . 


T.B.  M.  121. 
P.B.M.18.. 


Warrior  River. 
01dB.M.U 


44foot  mark,  U  S. 

gauge,    Warrior 

River. 
T.B.M.122 


T.B.M.123. 
T.  B.  M.  124  . 
T.B.M.126. 


P.B.M.19 


Entaw. 
P.B.M.20.  ... 


Elevation. 


la  at  Stewarts,  Ala..  50  feet  south  of  CuniiningB's  old  gin  and 
50  leet  west  of  renter  of  track,  b«iug  npike  with  waalier 
driven  to  very  approximately  the  same  elevation  ae  old  nail, 
which  wan  gone 

(From  this  T.  B.  M.  112  forward,  all  washers  are  stamped  with 
the  number  of  the  T.  B.  M.) 

Is  If  miles  above  Alcnm,  Ala.,  45  feet  east  of  center  of  track, 
opposite  milepost  73  from  Mcridinn,  on  base  of  large  pine 
tree,  being  top  of  spike 

Is  about  1  mile  above  A  kron.  at  the  south  end  of  bridge  Ko.  167 
over  Five-mile  Creek,  at  the  middle  of  last  bent,  east  side,  on 
idle  pile,  being  top  of  spike 

Is  one  foarth  mile  abore  Akron.  Ala.,  308  feet  above  road 
crossing,  on  base  of  a  hollow  water  oak  tree,  Ott  feet  west 
from  center  of  track,  being  top  of  spike 

Is  in  Akron.  Ala.,  on  west  side  of  track,  opposite  the  north  end 
or  depot,  on  brick  culvert,  on  top  of  first  brick  south  of 
center  Joint  and  1  foot  back  from  west  end,  being  highest 
point  in  square 

la  in  Akron,  Ala.,  700  feet  west  of  depot,  on  Logan  Bluff 
County  road,  at  south  s !dc  of  road,  inside  field,  ou  base  of  a 
large  chiua-berrj  tree,  being  ton  of  a  railroad  spike 

Is  1|  miles  below  Akron.  3,l5n  feet  b^'lnw  niil«*po*tt  70  from 
Meridian,  and  615  feet  above  opperend  ot  bridge,  5U  feet  west 
of  center  of  track,  on  base  of  pine  tree,  being  top  of  spiks.. 

Is  3  miles  below  Akron,  ^la.,  104  feet  below  lowei  end  ot 
bridge,  }u8t  above  milepost  68  flrom  Meridian,  60  feet  east 
of  center  of  track,  on  base  of  a  large  pine  tree,  being  top 
of  spike 

Is  3,115  feet  below  milepost  68  from  Meridian,  opposite  the 
lower  end  of  piece  of  deadened  Umber,  144  feet  beiow  exten* 
sion  of  till  to  make  plaoe  for  hand  car,  55  feet  west  of  center 
of  track,  on  base  of  red-oak  tree  I  foot  in  diameter,  being 
top  of  spike 

Is  150  feet  above  the  north  end  of  trestle  Joining  bridge  orer 
Warrior  River.  75  feet  east  of  track,  on  post-Mik  tree  3  feet 
in  diameter,  being  top  of  spike 

Is  at  the  Warrior  luver,  on  Alabama  Great  Southern  R.  R., 
on  south  end  of  pier,  at  the  east  end  of  drawspan,  on  the 
southwest  comer  of  coping,  10  inches  from  west  face  and  8 
inched  from  south  face  of  coping,  being  top  of  copper  bolt 
leaded  vertically 

Is  on  the  right  bank  of  the  Warrior  River,  130  feet  above  the 
Alabama  Great  Southern  R.  R.  bridge  and  31  feet  back 
from  top  of  bank,  on  baae  of  large  gum  tree,  being  top  of 
spike,  with  washer,  driven  into  the  old  pyramid  cut  on  tree, 
having  no  nail 

Is  an  inclined  gauge  on  slope  of  right  bank  of  Warrior  River, 
about  150  feet  above  the  Alabama  Great  Southern  R.  R 

Is  one-thir<l  mile  west  of  west  end  of  trestle  at  Warrior 
River,  on  foundation  stone  of  water  tank,  south  side,  on  the 
northeast  pedestal  of  the  quadrilateral,  being  highest  point 
of  square  cut  on  stone 

Is  about  2|  miles  above  Eutaw,  Ala.,  and  400  feet  above  mile* 
pOMt64  from  Meridian,  on  topof  i»outhendof  brick  culvert, 
being  highest  point  in  square 

Is  1}  miles  above  Kutaw,  3,150  feet  above  milepost  68,  firom 
Meridian,  just  above  deep  cut  on  sooth  end  of  brick  culvert, 
bi'ing  highest  point  in  square  cut  on  brick 

Is  about  1  mile  above  Eutaw,  Ala.,  on  east  side  of  track,  in 
line  of  wire  fence,  on  the  third  lar^^e  pine  north  from  the 
one  opposite  milepost  63  from  Meridian,  a  distance  of  150 
feet,  being  topof  spike 

Is  in  Eutaw,  A  la.,  460  feet  below  the  north  side  of  depot,  on 
coping  of  brick  culvert,  north  side  4  feet  above  the  south 
end,  alKiut  7  inches  back  trom  face,  being  top  of  1>olt  leaded 
vertically 

Is  in  Eutaw,  Ala.,  on  Green nbnrough  street,  in  the  northwest 
corner  of  ralmer.  Banks  &.  Co.'b  store,  in  base'stone  under 
window  sill,  just  off  from  sidewalk,  being  top  of  copper  bolt 
leaded  vertically 


Meters 

Feet. 

39.8301 

180.677 

86.8611 

120.937 

86.2626 

118.973 

86.8947 

12L047 

40.1067 

1SL685 

88.6450 

126.461 

84.1397 

112.008 

84.7815 

118.960 

84.8250 

112.616 

82.3589 

106.165 

86.6278 

120.171 

32.7715 

107.519 

32.0831 

105.260 

39.0254 

128.037 

86.1582 

118.630 

86.4816 

U9.691 

43.2840 

142.009 

58.4883 

175w491 

66.2807 

217.458 
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Description  and  elevation  of  precise  level  bench  marke  between  Birmingham  and  Meridian- 

ContiDued. 


K'nmber. 


T.B.M.128.. 


T.  B.  M.  129 . 


T.B.M.131.... 


T.B.M.132. 
T.  B.  M.  134  . 


Hairs  tou. 
T.B.M.136.... 


T.  B.  M.  138  . 


T.  B.  M.  130  . 


T.B.M.21. 


T.B.M.140. 


Bolisee. 
T.B.M.141... 

T.B.M.112... 


T.B.M.143. 
T.B.M.144. 
T.B.M.145. 

T.B.M.147. 


Mlllor. 
T.KM.150.. 


DMcrlption. 


Is  If  miles  below  Bntow,  Ala.,  2,535  feet  below  milepost  61 
from  Meridian,  475  feet  below  road  orossing,  45  feet  north 
of  center  of  track,  on  base  of  doable  hickory  tree,  being  top 
of  spike 

In  2  miles  below  Bntaw,  965  feet  below  milepoat  60  from  Merid- 
ian, 328  fiM^t  abore  plantation  crossing,  30  feet  north  from 
center  of  track,  on  stump  of  cedar  telegraph  pole,  being  top 
of  spike 

Is  3  miles  above  Hairston,  Ala.,  one-fourth  mile  above  mile- 
post  58  from  Meridian  and  200  feet  above  road  nrosning,  on 
north  side  of  track,  on  stamp  of  cedar  telegraph  pole,  being 
top  of  spike 


8KBT0HB8  BBODf. 

Is  2^  milM  above  Hairston,  Ala.,  1,875  feet  below  milepost  58 
from  Meridian,  572  feet  above  whistle  post,  on  the  south- 
west anarter  of  stone  culvert,  on  fourth  step  Arom  bottom, 
being  highest  point  in  square  oat  on  stone 

Is  If  miles  above  Hairston,  Ala..  490  feet  below  Willow  Pond 
road  crossing  and  a  quarter  mile  below  milepost  57  from 
Meridian.  20  feet  east  of  present  telegraph  pole,  on  stump 
of  cedar  telegraph  pole,  being  top  of  spike 


Is  in  Hairston,  Ala.,  645  feet  below  road  crossing  and  150  feet 
below  cotton-seed  shed,  60  feet  east  from  center  of  mniu 
track,  on  east  root  of  the  lone  hackberry  tree  20  inches  iu 
diameter,  being  top  of  spike 

Is  li  miles  below  Hairston,  515  feet  above  milepost  54  from 
Meridian,  on  the  northwest  quarter  of  stone  culvert,  on 
fourth  step  from  bottom,  being  highest  point  in  square  cut 
on  stone 

Is  li  miles  above  Boiiffee,  3,215  feet  below  milepost  54  from 
Meridian,  on  east  end  of  stone  culvert,  north  side,  on  sec- 
ond step  below  coping,  being  highest  point  in  square  out 
on  stone. 


Is  on  same  culvert  as  T.  6.  M.  139, 1|  miles  above  Boligee,  8,845 
feet  above  section  foreman's  houne,  3,215  feet  beUiw  mile- 
post 54  flrom  Meridian,  on  east  end  of  stone  culvert,  south 
side,  on  second  step  from  top,  10  inches  from  outer  edee  and 
8  inches  from  face  of  stone,  bein^  top  of  copper  bolt  leaded 
verticallv , 

Is  one  half  mile  above  Boligee,  130  feet  below  road  crossing, 
and  60  feet  above  section  house,  48  feet  east  from  center  of 
track,  on  base  of  white  oak  tree  2  feet  in  diameter,  being 
top  01  spike ^ 


Is  in  Boliii^ee,  106  feet  east  of  road  crossing  and  60  feet  south 
from  center  of  track.  Just  east  of  stores,  24  feet  above  i>ost- 
oflSce,  on  biine  of  large  live-oak  tree,  being  top  of  spike 

Is  one-half  mile  west  of  Boligee.  at  edge  of  small  piece  of 
woods,  45  feet  north  of  center  of  track,  opposite  east  end  of 
bridge  No.  198.  10  feet  east  of  creek  bank,  on  base  of  gum 
tree  I  foot  in  diameter,  being  top  of  spike 

Is  1|  miles  below  Boligee,  050  feet  above  strip  of  pine  woods 
and  820  feet  below  milepo8t  51  from  Meridian,  50  feet  south 
from  center  of  track,  on  base  of  lone  pine  tree,  1  foot  in 
diameter,  being  top  of  spike 

Is  about  2  miles  below  Bolii^ee,  1,725  feet  above  milepost  50 
from  Meridian,  at  edge  of  woods  50  feet  north  of  center  of 
track,  on  base  of  ash  tree  18  inches  in  diameter,  being  top 
of  spike 

Is  2}  miles  below  Boligee,  Ala.,  250  feet  above  lower  edge  of 
woods,  1,8)0  feet  below  milepost  50  from  Meridian,  and  950 
feet  above  nlantation-road  crossing,  70  feet  north  fmm  cen- 
ter of  track,  on  base  of  red-oak  tree,  2  feet  in  diameter, 
being  t4>p  of  spike 

Is  about  one-half  mile  above  Miller,  720  feet  below  lower  end 
of  bridee  No.  202,  100  feet  north  of  center  of  track,  25  tVet 
from  edge  of  bank  made  by  excavation,  on  base  of  sweet- 
gum  tree  18  inches  in  diameter,  being  top  of  spike 


Is  1 1  miles  below  Miller,  !(  miles  above  Bnes,  900  feet  above 
upper  end  of  trestle  east  of  Tombigbee  River,  at  a  point  of 
curve  of  first  curve  in  track  above  trestle,  on  top  of  rail 
road  iron  set  as  a  post  to  mark  point  of  eurve,  being  on 
surface  at  southwest  quarter  of  cross  cut  on  iron 


Elevation. 


Meters.     Feet 


49. 1849 
49.6232 
56.0879 

50.1490 
45.8176 

49. 5011 
40. 7510 
37. 808a 

87.8089 
37.2696 
36.0253 
35.2582 
38.2054 
30.3367 

35. 1975 
31.3509 

34.8340 


161.369 


162,807 


184.017 


164. 532 


148. 681 


162.407 


133.699 


124.045 


124.046 


122.277 


118. 194 


115.678 


125. 347 


119.216 


115. 479 


102.858 


112.  CIS 
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Deteription  and  elevation  of  pr€ei$e  level  henoh  marke  between  Birmingham  and  Meridian — 

Coutinued. 


T.B.M.151 

P.B.H.22 


Torabigbee  Rirer. 
P.B.M.23 


T.B.M.152 

Bpei 
T.B.M.153 

T.B.H.164 

T.B.M.156 


Parker. 
T.B.M.167 


T.B.M.ieO 

T.  KM.  162 


T.B.M.ie4. 


LlvlDgBton. 
P.B.M.2f 


P.B.M.25. 


Suoarnochee  Creek 
T.B.M.16S 

T.B.M.166 

T.B.M.167 

Sumter  Sldine. 
T.B.M.168........ 

T.B.M.169 


8KR€in8  BEGIN— oontiiiiied. 

It  on  trestle  Ho.  310  Joining  bridge  over  the  Tombigbee  BtTor, 
1,230  feet  west  of  ita  OMt  end  at  milepoHt  46  fh>m  Meridian, 
on  pile  bent  No.  M,  on  north  end  of  cap,  being  top  of  spike 
inside  of  sqaare  out  in  timber 

Is  on  the  east  side  of  Tombigbee  Riyer.  opposito  Ei>es,  Ala., 
in  the  east  face  of  east  pier  of  the  Alabama  Great  Southern 
Railroad  Bridge,  in  the  eleventh  briok  of  tie  oourse  from 
south  end  of  mer,  and  in  the  ^f^-eighth  course  of  brick 
below  the  first  pn^eoting  course  at  top,  being  copper  boH 
leaded  horisontally 

Is  at  Bpes,  Ala.,  in  south  end  of  pier  at  east  end  of  drawsnan, 
in  coping  stone,  7  inches  flrom  south  end  and  28  inches  from 
east  noe,  being  top  of  oopper  bolt  leaded  yerticaUv 

Is  in  Epes.  Ala.,  40  reet  wost  of  depot,  on  north  en<f  of  brick 
culvort,  in  the  middle  of  the  sixth  briok  fh>m  the  west  face, 
being  highest  point  in  square  out  on  brick 

Is  about  1  mile  west  of  Epes,  Ala..  S30  feet  below  road  cross* 
ing,  at  lower  end  of  cut,  on  sooth  end  of  the  tile  culvert, 
beiDff  highest  point  in  square  out  on  the  pipe 

Is  2  mUes  oelow  Epes,  Aia.,  780  feet  below  milepost  48  tram 
Meridian,  a  few  feet  above  road  crossing  and  00  feet  south 
of  center  of  track,  being  top  of  spike 

Is  about  one-half  mile  east  ox^ Parker,  850  feet  below  milepost 
42  fhnn  Meridian,  at  the  upper  end  of  long  out  and  tftngient, 
at  point  of  curve  on  sootn  side  of  track,  on  surface  in  the 
northeaat  quarter  of  cross,  on  top  of  iron  tangent  post 

Is  at  Parker,  Ala.,  570  feet  south  of  the  north  switch  stand, 
on  southeast  quarter  of  stone  culvert,  being  highest  point 
in  square  cut  in  stone 

Is  Zi  miles  above  Livingston,  Ala.,  1,150  feet  above  milepost 
80  nrom  Meridian,  on  the  southeast  comer  of  brick  culvert, 
being  highest  i>oint  of  square 

Is  about  ]|  miles  above  Livingston,  Ala.,  1,740  feet  below 
milepost  38,  on  west  end  of  brick  culvert,  on  center  of  first 
brick  north  of  center  Joint,  being  highest  point  in  square 
cut  on  brick 

Is  at  LivingHton,  Ala.,  189  feet  west  of  the  south  end  of  depot 
and  18  feet  from  south  fence  and  sheds,  on  the  south  side 
of  road  leading  to  town,  on  base  of  hickory  tree  2  feet  in 
diameter,  being  top  of  spike 

Is  in  Livingston,  Ala.,  in  the  public  square  on  comer  of 
Washington  and  Market  streets,  in  northeast  comer  of 
building  for  office  of  the  probate  Judge,  on  east  face  9  inches 
fh>m  comer  and  in  the  seventeenth  course  of  briok  above 
the  projection  at  the  ground,  lieing  copper  bolt  leaded  hori- 
sontally  

Is  three-fourths  mile  below  Livingston,  on  south  pier  of 
bridge  over  the  Suoarnochee  Creek,  on  west  end  of  pier  on 
the  southeast  comer  of  capstone,  5  inches  Arom  north  Ikce 
and  5  inches  from  the  west  end,  being  top  of  copper  bolt 
leaded  vertically 

Is  1|  miles  below  Livingston,  Ala.,  threefourtha  mite  south  of 
Suoarnochee  Bridge,  ^  feet  above  road  crossing  at  edge  of 
pine  woods,  45  fcot  east  of  center  of  track,  in  base  of  pine 
ti^e  30  inches  in  diameter,  being  top  of  spike 

Is  2|  miles  below  Livingston,  2,475  feet  south  of  milepost  34 
ftom  Meridian,  at  soutn  ena  of  very  long  cut,  50  feet  east 
from  center  of  track,  on  base  of  a  yellow  pine  80  inches  in 
diameter,  being  top  of  spike 

Is  3i  miles  below  Livingston,  460  feet  above  Sumter  Siding,  54 
feet  east  of  center  of  track,  at  edge  of  woods,  on  base  of  a 
piue  tree  17  inohes  in  diameter,  being  spike  in  base 

Is  8}  miles  below  Livingston  and  2,350  feet  below  Sumter  Sid- 
ing, on  top  of  bank,  at  cut  at  edge  of  woods,  about  65  feet 
east  fhm  center  of  track,  opposite  whistle  post  and  opposite 
telegraph  pole  No.  6860,  in  base  of  post-oak  tree  30  Incnes  in 
diameter,  being  top  of  spike 

Is  a  mile  below  ISnmter  Siding,  1,825  feet  below  milepost  82 
from  Meridian,  60  feet  west  from  center  of  track,  on  base  of 
a  pine  tree  20  inches  in  diameter,  being  top  of  spike 


88.0480 

80.1316 

36.286] 
43.1066 

48.6044 
60.2909 

78.8404 

8L86M 
72.2528 

55.9904 

45.1666 

49.8550 
37.6280 

48.5019 

52.0406 
50.7529 

52.8992 
44.9878 


11L182 

96.858 

115.606 
14L719 

162.745 
197.806 

240.620 

268.571 
237.060 

183.607 

148.186 

161.927 
128.453 

159.424 

170.738 
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2>eMH^Ii»ji  and  elevation  ofpreciee  level  bench  marks  hetween  Biiiningham  and  Meridian^ 

Continued. 


Knmber. 


Desoriptioii. 


Eleration. 


Meters.     Feei. 


T.B.M.170 
T.B.M.171 

T.B.M.172 


T.B.M178. 


X.B.M174. 


T.B.M.175 

T.B.M.176 

York. 
T.B.M177 

P.  B.  M.  26  ....•■ 

T.B.M.179 

T.B.M.181 

T.B.M.382 

T.B.M.183 

T.B.M.184 

T.B.M.185 

T.B.M.186 


Unlia 
P.B.M.27... 


T.B.M.188. 


8KETCHBR  BBOIH— CODtinuOd. 

Is  If  miles  below  Samtor  Siding,  150  feet  above  milepost  81 
from  Meridiaa,  and  50  feet  east  of  center  of  track,  in  oase  of 
a  pine  tree  2  feet  in  diameter,  being  top  of  spike 47. 5238 

Is  3|  miles  above  York,  Ala.,  8,050  feet  b^ow  milepost  31  from 
Meridian  and  230  feet  below  bridge  229,  at  upper  end  of  out, 
60  feet  east  of  center  of  track,  in  base  of  a  pine  tree  30  inches 
in  diameter, beins  top  of  spike 42.3078 

Is  8  miles  above  York  and  400  feet  bel6w  milepost  80  frx>m 
Meridian  and  section  post  48-44,  at  north  end  of  curve,  on 
tansent  post  consisting  of  a  piece  of  railroad  iron  5  feet  lonx 
set  3  feet  in  ground,  being  point  in  the  northwest  quarter  <» 
cross 48.1460 

Is  2|  miles  above  York,  Ala.,  2,185  feet  above  milepost  29  from 
Meridian,  and  580  feet  above  road  crossing  near  railfenoe,48 
feet  west  of  center  of  track,  on  base  of  a  pine  tree  24  inches 
indiameter,  beins  topof  spike ft 47.7017 

Is  1}  miles  above  York  Stafion,  2,745  feet  below  milepost  29 
from  Meridian,  on  west  bank  of  creek,  running  along  west 
side  of  track.  70  feet  from  center  of  track,  on  east  side  of 
wagon  road,  in  base  of  red-oak  tree  2  feet  in  diameter,  being 
<bp  of  spike 44.4021 

Is  1|  miles  above  York,  Ala.,  616  feet  below  milepost  28  from 
Meridian,  on  the  west  end  of  brick  culvert,  on  the  sixth 
brick  from  the  south  end,  being  highest  point  of  square  cut 
inbWck 49.3679 

Is  one-half  mile  above  York,  Ala.,  177  feet  above  rond  crossing 
and  190  feet  above  cabin  on  west  side  of  road,  63  feet  west 
of  center  of  track,  on  base  of  black-gum  tree  18  inches  in 
diameter,  being  top  of  spike .' 50.0575 

Is  in  York,  Ala.,  in  lower  part  of  town,  315  feet  below  inter- 
section of  Alabama  Great  Southern  and  Southern  R.  R. 
tracks,  665  feet  below  York  depot,  opposite  turn  table,  60  feet 
east  of  track,  on  tup  of  bank  at  north  end  of  cut,  in  base  of 
pine  tree  2  feet  in  diameter,  being  top  of  spike 51. 2850 

Is  in  York,  Ala.,  490  feet  below  depot  and  directly  below 
intersection  of  Alabama  Great  Southern  and  Southern  R.  R. 
croesing,  on  east  end  of  stone  culvert,  south  side,  on  first 
step  below  coping,  5  inches  from  east  end  and  3|  inches 
from  north  face,  being  top  of  copper  bolt  leaded  vertically  . .     47. 8691 

Is  1|  miles  below  York,  Ala.,  82o  feet  above  milepost  25 
from  Meridian,  at  south  end  of  long  tangent  beginning  at 
water  tank  |  mile  below  York,  at  south  side  of  track,  on 
iron  tangent  post,  on  point  in  southeast  quarter  of  cross 49. 0649 

Is  3i  miles  below  York  Station.  1.66U  feet  below  milepost  24 
from  Meridian,  1,015  feet  below  cabin  standing  at  south 
end  of  culvert,  81  feet  west  of  center  of  track,  on  south 
root  of  water-oak  tree  10  inches  in  diameter,  being  top  of 
spike T 61.2525 

Is  3|  miles  below  York  Station,  230  feet  north  of  milepost  23 
from  Meridian,  on  the  west  end  of  brick  and  douole-tile 
culvert,  on  the  center  brick  between  the  two  tUes,  being 
highest  point  of  square  cut  in  brick 51.3074 

Is  3,215  feet  below  milepost  23  from  Meridian,  and  311  feet 
below  plantatitm  road  crossing  at  corner  of  wood  and  west 
edge  of  small  field,  52  feet  north  of  track,  in  base  of  pine 
tree  10  inches  in  diameter,  being  top  of  spike 65. 5864 

Is  l|  miles  above  Cuba,  Ala.,  1,31U  feet  above  Cattle  Gap,  230 
feet  below  bridge  No.  253,  at  upper  end  of  long  cnfc,  57 
feet  north  of  track,on  base  of  sweet-gum  tree  16  Inches  in 
diameter,  being  top  of  spike 69. 2423 

Is  three-fourths  mile  above  Cuba,  Ala.,  500  feet  above  milepost 
21  fh>m  Meridian,  j  a  st  above  upper  section  house,  52  feet 
north  of  center  of  track,  on  base  of  sweet-gum  tree  2  feet  in 
diameter,  being  top  of  spike 62. 4269 

Is  in  Cuba,  Ala.,  114  feet  Delow  depot,  south  of  track  on  the 
north  side  of  south  sidewalk  in  front  of  Mr.  Ward's  house, 
in  base  of  live-oak  tree  4  feet  in  diameter,  being  top  of  spike .     66. 6178 

Is  in  Cuba,  Ala.,  about  400  feet  below  depot  on  the  rear  prop- 
erty line  stone  of  the  Alabama  Great  southern  R.  R.  Co.,  100 
feet  north  of  track,  in  front  of  Holiness  Church  and  opposite 
the  Jug  factory,  being  top  of  copper  bolt  leaded  vertically 
in  center  of  stone 65.8519 

Is  If  miles  below  Cuba,  Ala.,  975  feet  below  milepost  19  fh>m 
Meridian,  at  west  end  of  cut  around  sharp  curve,  on  north  : 
end  of  brick  and  tile  culvert,  being  highest  point  in  square  ' 
eat  in  cement  over  the  centre  of  tile !    73.2848 
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Description  and  elevation  of  precise  level  bench  marks  between  Birmingham  and  Meridian — 

Continued. 


Kamber. 


T.  B.  M.  189  . 


T.B.M.190. 


T.U.M.191. 


Kowaiice. 
T.B.M.ltf3... 

T.B.M.194... 

T.B.]£.105... 


T.M.B.197. 


T.M.B.198. 


Toomauba. 
P.B.M.28 


T.B.M.200. 


T.B.M.201. 


T.B.M.202 


T.  B.  M.  203  . 


Lijniitc  mine. 
T.B.M.204 


T.B.M.205. 


T.B.M.206 


Description. 


SKBTCHB8  BBOIN— continued. 

Is  2i  miles  below  Cuba,  AU.,  In  the  State  of  MiHsiasippi,  720 
feet  west  of  the  State  line,  196  feet  west  of  the  cattle  zap.  on 
elevated  bridge,  at  the  east  Hide  of  plantation  roiul,  52  ieet 
aoDth  of  center  of  track,  on  base  of  a  red>oalc  tree  30  inches 
in  diameter,  beinfE  top  of  spilie 

Is  2}  miles  below  Cuba,  Ala.,  2,375  feet  below  milepost  18 
from  Meridian,  at  upper  edge  of  pine  woods  and  southwest 
comer  of  field,  iUO  feet  above  cattle  gap  and  54  feet  north  of 
track,  on  base  of  24-iuch  pine  tree,  Ming  top  of  spike 

Is  one-half  mile  above  Kewanee,  Miss.,  and  three-eighths 
mile  above  the  water  tank,  610  feet  l>elow  milepost  17  from 
Meridian,  at  road  crossing  and  corner  of  fence,  80  feet  south 
of  track,  on  base  of  pine  tree  18  inches  in  diameter,  being 
top  of  spike 


Is  I  mile  below  Kewanee,  Miss.,  715  feet  below  cattle  gap,  on 
elevated  point  of  ground,  06  feet  north  of  center  of  track, 
on  base  of  a  gam  tree  16  inches  in  diameter,  being  top  of 
spike. 


Is  about  1|  miles  below  Kewanee,  Miss.,  opposite  inile- 
post  15  iVoni  Meridian,  at  upper  end  of  bridge  >io.  273,  at  east 
side  of  rail  fence  east  of  creek,  in  baae  of  gum  tree  10  Inches 
in  diameter,  being  top  of  spike 

Is425  feet  above  east  switch  stand,  at  Smith's  siding,  at  cor- 
ner of  fence  and  northeast  comer  of  Held,  near  clump  of 
trees  Just  above  cut,  785  feet  above  road  crossing,  00  feet 
north  of  center  of  track,  on  base  of  a  gam  tree  16  inches  in 
diameter,  being  top  of  Hpike 

Is  three-foorthsof  a  mileanoroToomsuba,  Miss.,  300 feet  above 
milepost  IS  fh>m  Meridian,  east  of  dwelling  house  at  west 
end  of  small  cati20  feet  south  of  center  of  track,  on  stump 
of  cedar  telegraph  pole,  being  top  of  spike 

Is  in  Toomsuba,  Miss.,  120  feet  north  or  track,  on  commons 
behind  depot,  in  base  of  lone  gum  tree  30  inches  in  diameter, 
beingtop  of  spike 


Is  in  Toomsuba.  Miss.,  120  feet  above  the  east  end  of  depot,  in 
the  fourth  brick  from  the  west  side  of  brick  culvert  run- 
ning under  siding  on  the  north  side  of  track  directly  oppo- 
site T.  B.  M.-108,  being  top  of  copper  bolt  leaded  verticaii3'.. 

Is  1|  miles  below  Toomsaba,  Miss.,  150  feet  below  load  cross- 
itig  in  front  of  cabin,  at  east  side  of  road  and  west  of  track 
(track  here  runs  about  north  and  south),  in  baseof  a  red- 
oak  tree  2  feot  in  diameter,  beine  top  of  spike 

Is  If  miles  below  Toomsuba,  Miss.,  2,030  feet  below  mile- 
post 11  from  Meridian,  standing  at  Beaver's  crossing  at 
upper  (east)  end  of  long  cut,  49  feet  north  of  center  of  track, 
in  base  of  a  pine  tree  10  inchea  in  diameter,  being  top  of 
spike 

Is  2|  miles  below  Toomsuba,  Miss.,  180  feet  above  milepost  10 
from  Meridian,  below  road  crossing  and  at  east  end  of  cut 
on  north  bank  of  ditch,  60  feet  north  fh>m  center  of  track, 
iu  base  of  triple  gum,  being  top  of  spike 

Is  3  niilcM  below  Toomsuba,  Mibs.,  262  feet  west  of  switch 
stand,  at  lignite  mine,  65  feet  south  of  track,  in  base  of  a 
gum  tree  8  inches  in  diameter,  being  top  of  spike 


EloratioB. 


Meters.      Feci. 
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88.4136 


LlOB 


278.60 


I 
78.7987  '  242.131 

! 

74.8812     244.(95 

I 

79.0364      259.368 


87.2628 
80.&341 


89.0368 


286l298 
293.  »U 


Ll*5 


08.2188      322.243 


102.5006 


108.5954 


356L267 


117.6657   ' 


T.B.M.207. 


Russell. 
T.B.M.2a8 


Im  3|  miles  below  Toomsuba.  Miss.,  990  fiet  below  lower  end 

of  switch  at  mins,at  the  east  end  of  first  cut  we.-^t  of  mine, 

50  feet  south  of  center  of  track,  on  base  of  pine  tree  12 

inches  in  diameter,  being  top  of  spike 125.8099      412.  TI6 

Is  4^  miles  below  Toomsuba,  Miss.,  1.210  feet  below  milepost  8  ! 

from  Meridiau,  in  small  pine  grove,  50  feet  north  ot  center  I 

of  track,  on  base  of  a  pine  tree  12  inches  in  diameter,  being 

topofspike 134.4542  I  441  i»7 

Is  Umilesabove  Russell,  Miss.,  2,045  feet  above  road  crossing,  I  I 

1,835  feet   above  milepost  7  from  Moridian,  and  245  foot  , 

above  cattle  guard.in  pine  grove  at  lower  end  of  cut.  66  feet 

north  of  center  of  track,  on  base  of  pine  tree  12  inches  in 

diameter,  being  top  of  spike 129.2490      424.019 

Is  1,335  feet  below  milepost  7  from  Meridian,  400  feet  above 

RusAell,  on  the  northeast  romer  of  brick  culvert  iindor 

track,  being  highest  point  of  square  cut  in  cement .*. . 


Is  3,215  feet  below  Russell,  Miss.,  328  feet  above  milepost  6 
from  Meridian,  20  feet  south  of  center  of  track,  on  stump 
of  cedar  telegraph  pole,  being  top  of  spike 


126.8434 


120. 1274 


414.511 


.132 
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DeioripUon  and  elevation  ofpreoiee  level  bench  maths  between  Birmingham  and  Meridian — 

Contlnaed. 


Knmber. 


T.B.M.210. 


Arklett. 
T.B.M.211... 


T.B.M.2i2. 


T.B.M.ai3. 


T.B.M.214. 


Siawasee  Creek. 
T.B.M.2I5 


T.B.M.216 


DMoription. 


T.B.M.217. 


U.  aC&G.  8.,B. 
M.."C." 


Meridian. 
P.B.M.29 


X.  B.  A.    l.«**»a... 


Alamnohee  Creek. 
T.B.M.  2 


T.B.M.8 

T.B.M.4 

T.B.M.6 


T.B.M.e. 


Cnrls. 
T.B.M.7 


T.B.M.9. 


8KVT0HB8  BIGIN— COBtinned. 

It  fire-eighths  of  a  mile  above  Arklett.  Miss.,  230  feet  below 
milepost  5  from  Meridian,  6U0  feet  below  road  crossing,  50 
feet  south  of  center  of  track,  on  root  of  persimmon  tree  5 
inches  in  diameter,  being  top  of  spike 

Is  1,105  feet  above  milepost  4  from  Meridian  and  35  feet  above 
lower  switch  stand  at  Arl<lett,  53  feet  south  of  center  of 
track,  opposite  wide  point  in  bank  for  band  car,  on  base  of 
a  large  pine  tree  20  inches  in  diameter,  being  top  of  spike  .. 

Is  3.65  miles  above  depot  at  Meridian,  Miss.,  1,460  feet  above 
milepost  3  from  Meridian,  at  corner  of  woods  and  old  field, 
48  feet  south  of  center  of  track,  on  base  of  a  gum  tree  3  feet 
in  diameter,  being  top  of  spike 

Is  2^  miles  above  Merioian  oepot,  Miss.,  2,375  feet  above  mile- 
post 2  from  Meridian,  at  lower  end  of  cat  in  point  of  pine 
woods,  51  feet  east  of  center  of  track, Just  south  of  rail  fence, 
on  baae  of  triple  persimmon  tree  8  inches  in  diameter,  being 
top  of  spike 

Is  1|  miles  above  Meridian,  Miss,  (depot) ,  1 ,895  feet  below  mile- 
post 2  from  Meridian,  at  edge  of  woods,  57  feet  west  of  center 
of  track,  on  base  of  a  red  oak  tree  36  inches  in  diameter,  being 
top  of  spike 

Is  1|  miles  above  Meridian,  Miss.,  at  upper  end  of  cut,  175  feet 
above  milepost  1  from  Meridian,  45  feet  east  of  center  of 
track,  at  north  side  of  fence,  in  root  of  sweet  gum  tree  5 
inches  in  diameter,  being  top  of  spike 

Is  in  Meridian,  Miss.,  opposite  the  south  end  of  the  Interstate 
Planing  Mill,  328  feet  below  the  otUce,  24  feet  east  of  the 
Alabama  Great  Southern  track,  on  stump  of  cedar  telegraph 
pole,  being  top  of  spike 

Is  in  Meridian,  Miss.,  at  the  southeast  corner  of  Fifth  street 
and  Twentieth  avenue,  about  120  feet  east  of  south  entrance, 
on  opposite  side  of  street,  on  curb,  26  feet  east  of  east  point 
of  carve,  being  highest  point  in  square 

Is  on  court-house  at  Meridian,  Lauderdale  County,  Miss., 
a  cross  cut  on  the  iron  door  sill  at  the  north  entrance ;  is 
near  the  east  edge  of  the  sill  and  measures  from  its  center 
to  the  extreme  north  edge  of  sill  0.82  meters  and  0.0445  from 
the  east  door  Jamb,  esublished  March,  1884,  and  marked 
thus  X 

Is  in  Meridian,  Miss.,  at  the  south  entrance  to  the  post-oflice 
building  on  the  west  end  of  door  sill  stone,  4  inches  from 
west  Jamb  and  3  inches  from  south  face  of  stoce,  being  top 
of  copper  bolt  leaded  vertically 

Is  on  tne  line  of  (he  Southern  Railroad,  three-fourths  of  a 
mile  east  of  Tork,  Ala.,  at  the  west  end  of  first  trestle  on  idle 
pile  under  track,  being  top  of  spike 


Is  1  mile  east  of  York,  Ala.,  at  the  east  end  of  bridge  over 
the  Alamuchee  Creek,  north  side,  on  cap  over  piling  3  feet 
from  end,  being  top  of  spike 

Is  4,040  feet  east  of  the  Alamuchee  Creek,  425  feet  east  of 
trestle  and  75  feet  north  of  track,  on  a  new  pine  stump  24 
inches  in  diameter,  being  top  of  spike 

Is  2h  miles  east  of  York,  Ala.,  1,070  feet  below  milepost  260  N, 
300  feet  east  of  cat,  75  feet  south  of  track,  on  the  north  root 
of  a  red  oak  tree  34  feet  in  diameter,  being  top  of  spike 

Is  1  mile  west  of  Curl  Station,  106  feet  east  of  milepost 
267-N,  250  feet  west  of  end  of  long  tangent  beginning  at 
York,  at  edge  of  woods  on  north  side  of  wason  rmid,  42  feet 
north  from  center  of  track,  on  base  of  red  oatc  tree  1 5  inches 
in  diameter,  being  top  of  spike 

Is  one-half  mile  west  of  Curl  Station,  Ala.,  2,410  feet  west  of 
milepost  266-N,  400  feet  west  of  cabins  on  west  side  of 
wagon  road  near  crossing  and  45  feet  south  of  center  of 
track,  on  baae  of  a  white  oak  tree  18  inches  in  diameter, 
being  top  of  spike 


Elevation 


Meters.      Feet. 


Is  590  feet  east  of  depot  at  Curls.  Ala.,  in  little  swag  between 
two  cnts,  150  feet  eaat  of  s^  itch  stand,  27  feet  north  of  cen- 
ter of  track,  on  base  of  pine  tree  14  inches  in  diameter,  be- 


ing to]^  of  spike. 


112.0839 


100.8304 


105.1728 


105.5886 


100.1 


102.3987 


367.783 


358.699 


313.058 


346.428 


831.037 


335.967 


101.7284  I  333.758 


102.2910     335.605 


105.2821 

345.417 

104.3060 

842.214 

48.7721 

143.611 

44.4595 

145.866 

43.3679 

142.284 

46.6397 

153.019 

.  miles  east  of  Curls,  Ala..  48  feet  east  of  trestle  No. 
264.4-N,  and  24  feet  north  from  center  of  track,  on  gum 
stnmp  15  inches  in  diameter,  being  top  of  spike 


53.4423 


51.4633 


48.2543 
29.4756 


175.337 


168.844 


158.316 
90.700 
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D$»cHption  and  elevation  ofpreeUe  level  bench  marks  between  Birmlngkam  and 

Continued. 


Sacarnoochee 

Creek. 
T.B.M.ll 


T.6.M.12 

T.B.M.13 

T.B.M.U 


Lee. 
T.B.M.16 


T.B.M.17.... 
T.B.M.18.... 


T.B.M.19. 


Contopa. 
P.B.M.1 


T.B.M.2U.... 

T.B.M.21.... 

T.B.M.23 

T.B.H.a4.... 

T.B.M.26.... 

Arrioeton, 
T.B.M.2e.... 

T.B.M.27-... 
T.B.M.28.... 
T.B.  M.2».... 
T.B.M.30.... 


HaIIs  Creek. 
T.B.  M.  81 


T.B.M.82. 


MLicmmBg  Bioiif— 4)oiitlnned. 

Is  at  the  northeast  corner  of  bridge  oyer  Saoamoooheo  Creek, 
on  the  east  end  of  center  timber  of  bridge  seat,  being  top 
of  spike  inside  of  square  cat  in  timber 

Is  ]|  mile  west  of  Lee.  Ala.,  three-fourths  mile  east  of  Sacar- 
noochee Creek,  120  feet  east  of  Gills  Crossing,  and  36  feet 
north  of  center  of  track,  on  top  of  a  pine  stamp  2  feet  in 
diameter,  being  top  of  spike 

Is  nearlv  a  mile  west  of  Lee,  Ala.,  under  center  of  track, 
under  t>ridge  Ko.  261.8-N,  east  part,  on  idle  pile,  being  top 
of  spike 

Is  one-third  mile  above  Lee,  Ala.,  766  feet  west  of  tko  west 
switch  stand,  46  feet  north  of  track,  on  base  of  pine  tree  18 
inches  in  diameter,  being  top  of  spike 

Is  three-eighths  mile  east  of  Lee  Station,  666  feet  west  of 
road  crossing,  l.ORO  feet  west  of  viaduct,  39  feet  south  of 
track,  on  base  of  pine  tree  80  inohes  in  diameter,  being  top 
of  spike 

Is  1|  miles  west  of  Coatopa,  Ala..  720  feet  west  of  trestle,  at 
west  side  of  plantation  road  near  crossing,  M  feet  south 
from  center  of  track,  on  base  of  pine  tree  80  inches  in  di> 
uneier,  being  top  of  spike 

Is  five-eighths  mile  west  of  Coatopa,  Ala.,  opposite  milepost 
258-N,  and  89  feet  north  of  track,  north  of  fences  In  field,  on 
base  of  a  hickory  tree  16  inches  in  diameter,  being  top  of 
spike 

Is  in  Coatopa,  Ala.,  63  feet  east  of  Parker's  store,  49  feet  north 
of  center  of  track,  on  live  oak  tree  8  feet  in  diameter,  being 
top  of  spike  in  north  root 

Is  in  Coatopa,  Ala.,  in  the  southeast  comer  of  Parker's  store, 
in  the  sixteenth  coarse  of  brick  firom  ground  and  sixth  from 
south  comer,  being  copper  bolt  leaded  horisontally 

Is  three-fourths  mile  east  of  Coatopa,  Ala.,  196  feet  east  of 
trestle  Ko.  256. 7-N,  west  of  road  at  crossing,  48  feet  north 
of  center  of  track,  at  entrance  to  Mr.  Larkln's  ground,  on 
base  of  red-oak  tree  27  inches  in  diameter,  being  top  of  spike. 

Is  li  miles  east  of  Coatopa,  Ala.,  at  southeast  corner  of  Lar- 
kln's Parle,  786  feet  east  of  road  orossius  and  64  feet  north 
of  track,  on  base  of  86-inch  red-oak  tree,  oeing  top  of  sulke. 

Is  2}  miles  east  of  Coatopa,  at  bridge  No.  254.  »-K,  on  sharp 
carve  Just  east  of  deep  cnt,  under  the  northwest  corner  of 
bridge,  on  idle  pile,  being  top  of  spike 

Is  1  mile  west  of  Arrington,  Ala.,  820  feet  east  of  milepost 
254.N,  at  west  end  of  side-hill  out,  57  feet  south  of  center 
of  track,  on  base  of  a  sassafk«s  tree  15  inches  in  diameter, 
being  top  of  spike 

Is  296  feet  west  of  milepost  268-K.  which  is  at  Arrington,  on 
east  bank  of  branch  opposite  irestle  No.  263.  l-N,  89  feet 
north  of  center  of  track,  on  root  of  persimmon  tree  8  inches 
in  diameter,  being  top  of  spike 

Is  seven-eighths  mile  east  of  Arrington,  at  southwest  cor- 
ner of  woods  opposite  trestle  252.  ^N,  60  feet  north  Arom 
center  of  track,  on  base  of  pine  tree  40  inches  in  diameter, 
being  top  of  spike 

Is  1|  miles  east  of  Arrington,  Ala.,  850  feet  west  of  trestle 
No.  251. 4-K,  80  feet  south  of  track,  on  stump  of  cedar  tele- 
graph pole,  being  top  of  spike  

Is  »|  miles  west  of  Me  Do  well,  Ala.,  opposite  mBepost  261-N, 
33  feet  north  of  center  of  tra»k,  on  base  of  a  twin  waters 
oak  tree  80  inches  in  dlametnr  being  top  of  spike 

In  seven-eighths  mile  west  of  Halls  Creek,  1,840  feet  west  of 
milepost  20O-K.  60  feet  north  of  track,  on  bsM  of  lone  pine 
troo,  30  inchee  in  diameter,  being  top  of  spike 

Is  600  meters  west  of  Halls  Station,  890  f«et  west  of  trestle 
No.  249.7-N,  86  feet  north  of  track,  on  base  of  sweet  gum 
tree  8  inohes  in  diameter,  being  top  of  spike 

Is  li  miles  west  of  McDowell,  1,860  feet  east  of  east  end  of 
bridge  over  Halls  Creek,  50  feet  north  of  track,  on  boAe  of 
red  oak  tree  14  inches  in  diam»ter.  being  top  of  spike 

Is  three-fourths  mile  east  of  Ualii  Creek,  seven- eighths  mile 
west  of  McDowell,  at  southwest  corner  of  w<K>ds,  120  feet 
west  of  whistle  post,  and  30  feet  north  of  track,  on  base  of 
pine  tree  18  inches  in  diameter,  being  top  of  spike 


ao.3782 

81.2122 
29.4S29 
33.9344 

96.4466 


48.0207 

37.7280 

88.8M6 

48.7220 
50.1401 
49.5007 

88.8020 

80.0072 


20.3853 

80.567 

28.0635 

87.447 

25.8504 

88.  m 

25.0154 

8&as 

25.8272 

83.686 

27.0048 


28.6880       88.7« 


102.401 
8iL789 


11A.S9I 

isa.6M 

14L14S 
123.731 

127.606 

143.418 
104.663 
ieL4S 

127.661 

100.418 
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DesoriptUm  and  elevation  of  preeiae  level  hench  marke  between  Birmingham  and  Meridian — 

Continaed. 


Number. 


Deftcription. 


Elevation. 


Meters.     Feet. 


T.B.M. 


P.B.M.2.... 


MoDowell. 
P.B.M.8 


TombiRbee  River. 
P.B.M.4 


T.B.M.84.... 
T.B.M.86.... 


T.B.M.86. 


T.B.M.87. 


T.B.M.39 

T.B.H.40 

01dB.M 

P.B.M.6 


Demopolto. 


HLgiCHM  BBQm— oontlnaed. 

is  thred^ighths  mile  west  of  McDowell,  Al*.,  665  feet  went  of 
milepoet  84S-K,  42  feet  north  of  center  of  track,  on  base  of 
an  8-inch  pine  tree  standing  between  two  large  pines,  being 
top  of  spike 

Is  in  MolK>well,  Ala.,  on  pedestal  stone  of  water  tank  fonnda> 
tion,  on  the  northeast  corner  of  northeast  stone  of  north  quad- 
rilateral, 8  inches  from  east  face  and  8  inches  from  north  fsoe 
of  stone,  being  top  of  copper  bolt  leaded  yertically 

Is  three-fonrths  mile  east  of  McDowell,  Ala.,  on  soath  end  of 
west  pier  of  bridee  over  the  Tonibigbee  River,  in  coping  8 
inches  from  east  lace,  being  top  of  copper  bolt  leaded  ▼w> 
tioally 

Is  three-fourths  mile  east  of  McDowell,  Ala.,  on  north  end  of 
east  pier  of  bridge  over  Tombigbee  River,  In  coping  stone, 
being  top  of  copper  bolt  leaded  vertically 

Is  at  m  east  end  of  trestle  east  of  and  aigoining  the  bridge 
over  the  Tombisbee  River,  under  south  side  of  bridge,  In 
top  of  idle  pile,  being  top  or  spike 

Is  seven-eighths  mile  east  of  east  end  of  trestle  a4Joining 
bridge  over  Tombigbee  River,  110  feet  west  of  road  crossing 
and  :i5  feet  north  of  track,  on  base  of  pine  tree  18  inches  in 
diameter,  being  top  of  spike 

Is  2|  miles  east  of  the  east  end  of  trestle  a^oining  bridge 
over  Tombiffbee  River,  315  feet  west  of  milepost  245- N,  83 
feet  south  of  track,  on  base  of  pine  tree  16  iiiches  in  diam- 
eter, being  top  of  spike 

Is  If  miles  west  of  station  at  Demopolis,  Ala.,  475  feet  west  of 
trestle  244.3-N,  at  low  spot  of  ground,  on  root  of  a  cotton- 
wood  tree  14  inches  in  diameter,  2  feet  ftrom  body  of  tree,  be- 
ing top  of  spike 

Is  at  lower  end  of  Demopolis,  Ala.,  south  of  graveyaid,  120 
feet  east  of  trestle  243. 4-N,  over  Foes  Creek,  90  feet  west  of 
road  crossing.  85  feet  south  from  center  of  track,  on  base  of 
elm  tree  8  inches  in  diameter,  being  top  of  spike 

Is  in  Demopobs,  Ala.,  in  front  of  passenger  depot  and  in  f^nt 
of  the  Lister  House,  22  feet  south  of  track,  on  base  of  lone 
cedar  tree  22  inches  in  diameter,  being  top  of  spike 

Is  in  Demopolis,  Ala.,  on  Washington  street,  opposite  the  fire 
department  station,  at  the  front  entrance  to  Demopolis  Inn. 
on  OHst  end  of  iron  doorsill  (this  was  formerly  tne  Royal 
Hotel),  on  raised  letters  cast  on  silL  '*  Progress  Maufg  Co., 
Meridian,  Miss. ;  *'  the  point  taken  is  the  center  of  the  arc  C. 

Is  in  Demopolis,  Ala.,  on  the  southeast  comer  of  Walnut  and 
Capitol  streets,  on  the  northwest  comer  of  the  Mayer 
Block,  on  north  end  of  base  stone,  under  north  window,  0^ 
inohes  above  sidewalk  and  U  inches  south  of  buttress, 
being  top  of  copper  bolt  leadedT vert ically 

Is  in  Demopolis,  Ala.,  on  the  northeaat  oomer  of  Washington 
and  Strawberry  streets,  on  the  southeast  oomer  of  Cheshire 
Webb  Building,  on  east  end  of  base  stone  under  window 
east  of  east  entrance,  6  inches  above  sidewalk,  being  top  of 
copper  bolt  leaded  vertically 


27.8502 
29.4802 

28.5604 

28.5529 
26.9700 

25.5313 

26.6285 

28.1430 

31.7931 
34.0762 

87.0562 

88.8289 

89.1872 


89.788 
96.684 

96.708 

98.678 
88.486 

83.766 

87.848 

92.835 

104.309 
111.800 

121.578 

127.898 

128.404 


Si8. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

The  schooner  Robert  H.  Rathburrij  loaded  with  lumber  was  barned 
and  sunk  in  Pascagoula  Harbor,  Mississippi,  on  the  20th  day  of  May, 
1898,  and  reported  as  dangerous  to  navigation  June  1, 1898.  An  allot- 
meut  was  made  by  indorsement  of  Chief  of  Engineers,  U.  S.  A.,  dated 
July  6, 1898,  of  $1,500  for  removal  of  this  wreck.  Advertisement  was 
made  for  bids  for  the  work,  and  were  opened  at  this  office  October  28, 
W.  Ghase  Spotswood  of  Mobile  was  the  only  bidder.    His  bid 
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was  $2,000,  and  being  considered  too  high  was  rerommended  for  rejec- 
tion. An  oral  agreement  was  then  made  with  Mr.  Spotswood,  by  the 
terms  of  which  he  is  to  make  an  attempt  to  remove  the  wreck,  carrying 
it  into  deep  water  of  the  Gulf  of  Mexico  and  sink  it  for  the  sum  of 
$1,400,  which  sum  it  has  been  agreed  to  pay  him  if  he  succeeds,  and  if 
he  fails  he  is  to  receive  nothing. 

!No  work  was  done  prior  to  the  close  of  the  fiscal  year.  Mr.  Spots- 
wood  is  now  arranging  to  remove  the  wreck. 

A  wooden  side  dump  scow  and  a  wooden  barge  were  sunk  in  Mobile 
Biver  opposite  foot  of  Adams  street,  Mobile,  Ala.,  some  years  ago, 
exact  date  unknown,  and  were  rei>orted  as  being  an  obstructioa  to 
navigation  on  January  24, 1899. 

An  allotment  of  $600  was  made  by  letter  of  the  Chief  of  Engineers, 
IT.  S.  A.,  dated  April  8,  1899,  for  the  removal  of  both  wrecks.  Adver- 
tisement was  made  for  bids  for  the  work,  and  were  opened  at  this  office 
at  noon  May  24, 1899.  The  lowest  bid  was  made  by  Kutns  K.  MerrilL 
Bis  bid  was  $489  for  removal  of  both  wrecks,  and  was  recommended 
for  acceptance.  Before  this  bid  was  approved  by  the  Chief  of  Engineers 
and  contract  could  be  made  for  the  work,  Mr.  B.  Roberts,  of  Mobile, 
Ala.,  claimed  the  wooden  barge  as  his  property,  stating  he  would 
remove  the  same.  The  barge  has  been  entirely  removed,  and  the  bid 
of  Rufus  K.  Merrill  canceled  by  indorsement  of  the  Chief  of  Engineers, 
dated  June  22, 1899.  Readvertisement  was  made  for  bids  for  removal 
of  the  remaining  side-dump  scow  and  are  to  be  opened  July  7, 1899. 


S  ig. 

SURVEY  OF  HORN  ISLAND  PASS  AND  HARBOR,  MISSISSIPPI. 

[Printed  Id  Hoase  Doc.  No.  51,  Fifty-fifth  Congress,  third  sesftion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtouj  I>.  C,  December  1,  1898. 
Sir:  Congress,  by  act  approved  May  7, 1898,  provided  as  follows: 

That  the  Secretary  of  War  be,  and  he  is  hereby ,  anthorized  and  directed  to  eaase 
to  be  made  a  survey  of  the  pass  leading  from  the  Golf  of  Mexico  into  Horn  Island 
Harbor,  Mississippi,  and  a  snrvey  of  said  harbor  and  of  the  channel  leadin;^  to  and 
from  said  pass,  with  a  view  of  ascertaining  the  extent  to  which  the  same  shonld  be 
dredged  and  improved  in  order  to  meet  the  necessities  of  commerce;  and  he  shall 
also  report  a  plan  for  making  the  necessary  dredging  and  improvements,  together 
with  an  estimate  of  the  cost  of  same,  and  wnether  or  not,  in  the  opinion  of  the  War 
Department,  the  proposed  improvement  shonld  be  nndertaken  by  the  Government. 

The  duty  of  making  the  survey  and  preparing  the  plan  and  estimate 
required  by  this  act  was  assigned  to  M%j.  William  T.  Rossell,  Corps  of 
Engineers,  and  I  have  now  the  honor  to  submit  the  accompanying  copy 
of  that  officer's  report  of  August  29, 1898,  with  two  maps^  upon  the 
subject. 

He  states  that  there  is  a  depth  of  19  feet  at  mean  low  water  over  the 
shoal  at  the  outer  bar,  but  that  a  channel  there  can  not  be  perma- 
nently improved  by  dredging.  He  is,  however,  of  opinion  that  any 
improvement  of  the  anchorage  at  Horn  Island  warranted  by  the  present 
available  depth  across  the  outer  bar  is  worthy  of  being  undertaken  by 

» Not  reprinted.    Printed  in  House  Doc.  No.  51,  Fifty-fifth  Congress,  third  session. 
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the  General  Oovernment  if  there  is  a  fair  prospect  of  the  same  being 
reasouably  permanent.  He  accordingly  sabmits  an  estimate,  amount- 
ing to  $50,000,  as  the  cost  of  the  required  dredging  to  secare  an  anchor- 
age at  Horn  Island  20  feet  deep  at  mean  low  water,  and  states  that,  in 
view  of  the  probability  of  the  improvement  of  the  anchorage  being 
reasonably  permanent,  it  is  his  opinion  that  the  work  should  be  under- 
taken by  the  Government.  I  concur  in  Major  Bossell's  views. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.j  Chief  of  EngineerSj 

U.  8.  Army. 
Hon.  E.  A.  Algbr, 

Secretary  of  War. 


report  of  major  wm.  t.  rossell,  corps  of  enoineers. 

United  States  Engineer  Office, 

Mobile^  Ala. J  August  29^  1898. 
Genbral:  I  have  the  honor  to  report  as  follows  on  survey  of  Horn 
Island  Harbor,  Mississippi,  as  provided  for  by  act  approved  May  7, 1898. 
The  law  reads  as  follows : 

Be  it  enacted  by  the  Senate  and  ffouee  of  Repreeentatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 
directed  to  canse  to  be  made  a  survey  of  the  pass  leading  from  the  Gulf  of  Mexico 
into  Horn  Island  Harbor,  Mississippi ,  and  a  survey  of  said  harbor  and  of  the  chan- 
nel leadiuff  to  and  from  said  pass,  with  a  view  of  ascertaining  the  extent  to  which 
the  same  snould  be  dredged  and  improved  in  order  to  meet  the  necessities  of  com- 
merce; and  he  shall  also  report  a  plan  for  making  the  necessary  dredging  and 
improvements,  together  with  an  estimate  of  the  cost  of  same,  and  whether  or  not, 
in  the  opinion  of  the  War  Department,  the  proposed  improvement  should  be  under- 
taken by  the  Qovernment. 

To  gather  the  information  necessary  to  make  the  report  required  by 
this  law,  I  organized  a  survey  party  and  finished  field  work  during  the 
week  ending  June  26,  1898.  I  wrote  to  the  Commercial  Club  of  Pasca- 
goula,  Miss.,  for  such  data  as  they  could  obtain  as  to  the  commerce  to 
be  affected  by  any  work  done  at  Horn  Island  Harbor. 

From  my  survey  I  find  that  there  is  at  present  a  depth  of  water  of  19 
feet  at  mean  low  water  over  tbe  outer  bar.  That  north  of  the  island 
there  is  a  fine  anchorage,  with  a  least  depth  of  20  feet,  and  varying  in 
width  from  500  to  2,000  feet,  except  at  two  points.  In  one  of  these 
places  the  width  is  about  100  feet,  and  at  the  other  the  depth  of  water 
is  les&lhan  20  feet  for  a  distance  of  1,000  feet. 

The  shoal  over  the  outer  bar  was  surveyed  under  my  direction  in 
October,  1896,  and  at  that  time  it  had  a  least  depth  of  18.7  feet  at  mean 
low  water.  In  the  spring  of  1897  a  channel  was  dredged  through  this 
shoal  200  feet  wide  and  1,300  feet  long,  giving  an  average  depth  of  20.5 
feet.  Between  the  time  of  finishing  this  contract  and  making  the  last 
survey,  about  one  and  a  quarter  years,  this  channel  shoaled  to  19  feet 
at  mean  low  water,  or  three-tenths  of  a  foot  more  than  existed  before 
dredging  wns  done.  During  this  time  there  was  no  exceptionally 
severe  storm,  and  I  think  it  fair  to  assume  that  under  ordinary  weather 
this  channel  over  the  outer  bar  can  not  be  permanently  improved  by 
dredging.  The  material  composiug  the  bar  is  fine  white  sand,  easily 
moved. 
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On  Coast  Survey  charts  of  Horn  Island  Pass  and  anchorage  it  is 
stated  that  the  pass  shifts  frequently.  It  is  also  stated  that  the  aver- 
age height  of  tide  is  1.4  feet.  I  inclose  herewith  a  copy  of  the  com- 
mercial statistics  furnished  me  by  the  Commercial  Club  at  Pascagoola, 
Miss.  In  view  of  the  large  lumber  interests  at  that  point,  and  that 
Horn  Island  anchorage  is  the  nearest  harbor  to  that  i>oint,  I  am  of  the 
opinion  that  any  improvement  in  the  anchorage  warranted  by  the  pres- 
ent available  depth  across  the  outer  bar  should  be  undertaken  by  the 
Government  if  there  is  a  fair  prospect  of  the  same  being  reasonably 
permanent.  The  material  in  the  bottom  at  the  anchorage  is  reported 
to  be  mud  and  sand  in  about  equal  parts.  This  material,  in  the  position 
it  occupies,  is  favorable  for  holding  an  increased  depth  if  dredged. 
A  depth  of  20  feet  at  mean  low  water  in  the  anchorage  will  allow 
vessels  to  load  to  as  deep  a  draft  as  they  can  carry  over  the  outer  bar 
at  high  water. 

To  gain  this  depth  in  the  anchorage  will  require  dredging  at  two 
points,  aggregating  about  200,000  cubic  yards  of  material.  The  mate- 
rial dredged  should  be  dumped  at  sea,  making  quite  a  long  tow. 

Including  all  expenses,  I  estimate  that  it  will  cost  $50,000  to  cut 
channels  at  these  two  places,  500  feet  wide  and  20  feet  deep  at  mean 
low  water. 

I  would  recapitulate  as  follows: 

First.  "A  survey  of  the  pass  leading  from  the  Gulf  of  Mexico  into 
Horn  Island  Harbor,  Mississippi,  and  a  survey  of  said  harbor  and  of 
the  channel  leading  to  and  from  said  pass."  This  has  been  done,  and 
two  maps  made  from  same  are  herewith  inclosed. 

Second.  ^^A  plan  for  making  the  necessary  dredging  and  improve- 
ments, together  with  an  estimate  of  the  cost  of  the  same"  (in  order  to 
meet  the  necessities  of  commerce).  The  necessities  of  such  commerce 
as  can  gain  access  to  Horn  Island  Harbor  will  be  met  by  dredging  two 
channels  as  shown  on  accompanying  maps,  at  an  estimated  cost  of 
$50,000.  Any  improvement  by  dredging  on  the  outer  bar  will  be 
temi>orary. 

Third.  "Whether  or  not,  in  the  opinion  of  the  War  Department,  the 
proposed  improvement  should  be  undertaken  by  the  Government."  In 
view  of  the  amount  of  commerce  and  the  probability  of  the  improve- 
ment of  the  anchorage  being  reasonably  permanent,  it  is  my  opinion 
that  it  should  be  undertaken  by  the  Government. 

Respectfully  submitted. 

Wm.  T.  Eossbll, 
Major y  Corps  of  Engineer%. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S,  A» 


Commercial  atatiatia  for  the  port  of  Paacagoula,  Miaa,,  for  ths  flacal  year  ending  Jum 

SO,  1898, 


Nomber. 

Tonnage. 

Number  of  vessels  cleared  to  foreign  ports  at  port  of  Pasoagonla 

160 

89,636 
24,178 

Nomber  of  vessels  cleared  to  domestic  ports  at  port  of  Pascagoola 

61 

Total 

221 

11S,8U 
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Commercial  $iati$tics  for  the  port  of  Pasoagoula,  ifi«a.— Continued. 
EXPORTS-FOREIGN. 


Quantity. 


Yalae. 


Lumber  manafiietared  at  and  cleared  through  port  of  Pascagoola,  via  Horn 
Inland  Harbor sup.  feet.. 

Timber  aawn,  roanaCftotnred  at,  aod  cleared  through  port  of  Pascagonla,  ria 
Horn  Island  Harbor sup. feet.. 

Timber  hewn,  mannfactored  at,  and  cleared  through  port  of  Pascagonla,Tia 
Horn  laland  Harbor sup.feet.. 

Total do.... 

Lumber  manufactured  atport  of  Pascagonla  and  cleared  through  port  of 
Biloxi,  via  Ship  laland  Harbor sup.feet.. 

Timber  sawn,  manufactured  at  port  of  Pasoagoola,  and  cleared  through  port 
of  Biloxi,  Tia  Ship  Island  Harbor sup.feet.. 

Timber  hewn,  manufactured  at  port  of  Pascagonla,  and  cleared  through  port 
of  BUoxJ,  via  Ship  Island  Harbor sup. feet.. 

Total do.... 


45,544,822 

$507,612 

18,559,572 

114.572 

6.398.830 

62,899 

65,502.224 

685.088 

10,925,814 

186,817 

12,658.216 

111,914 

8.948,886 

36,778 

27,532,916 

285.500 

BXPORTS-POMESTIO. 


Lumber  mannfisotuTed  at  and  cleared  through  port  of  Pasoagoula.  .sup.  feet. 
Lumber  manufactured  at  and  shipped  in  lo^  vessels  (not  fisted  in  custom- 
house)  _^. sup.  feet. 


Lumber  manufactured  at  Pascagonla  and  shipped  by  raU. 
Total 


Grand  total  of  lumber  and  timber  manufactured  and  shipped  ftrom  Pascagonla, 
foreign  and  domestic sup.feet.. 


19,119,566 

18,500,000 
10,500,000 


43,119,566 


186,154,706 


190,360 

185,000 
84.000 


409,860 


1.379.952 


MISCELLANEOUS. 


Lumber  and  pilea  (creosoted)  by  rail superficial  feet. 

Packinff  cases number. 

Boxes  fruit  and  vegetables .' do... 

Rosin barrels. 

Spirits  turpentine do... 

Charcoal do... 

Fish do... 

Oysters do... 

wool ppunds. 


Total. 


2,272,325 
12,000 
4,800 
25,000 
5,000 
400,000 
1,250 
10.000 
30,000 


$90,893 

800 

300 

'75,000 

75.000 

40.000 

8.730 

20,000 

4,500 


315,248 


S  20. 

SURVEY  FOR  CHANNEL  THROUGH  SHIP  ISLAND  PASS,  AND  PROM  SHIP 
ISLAND  HARBOR  TO  GULFPORT  AND  TO  BILOXI,  IN  THE  MISSISSIPPI 
SOUND. 

[Printed  in  House  Doc.  No.  120,  Fifty-fifth  Congress,  third  session.] 
OPPIOB  OF  THE  OhISF  OF  ENGINEERS, 

United  States  Army, 

Washingtonj  D.  C,  December  31j  1898. 

Sib  :  By  act  of  Congress  approved  June  16,  1898,  the  Secretary  of 

War  is  authorized  and  directed  to  cause  to  be  made  a  survey  for  a 

Channel  leading  from  Ship  Island  Harbor,  Mississippi,  to  the  railroad 

pier  at  Gnlfport,  Miss.,  and  from  Ship  Island  Harbor  to  Biioxi,  Misa., 
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and  also  tor  an  anchorage  basin  at  both  places,  with  a  view  to  a8ce^ 
tainiiig  the  cost  of  the  same  and  its  advisability;  he  is  also  reqairt*d to 
report  a  place  [plan]  for  making  and  maintaining  said  channels  and 
basins  by  necessary  dredging  and  improvements,  together  with  an  esti- 
mate of  the  cost  of  same,  and  to  make  a  survey  for  a  channel  26  feet 
deep  at  mean  low  water  through  Ship  Island  Pass,  Mississippi,  and 
report  the  cost  and  advisability  of  making  same  by  dredging. 

The  daty  of  making  the  surveys  and  preparing  plans  and  estimates 
contemplated  by  this  act  was  assigned  to  Maj.  W.  T.  Bossell.  Oorps  of 
Engineers,  and  I  have  now  the  honor  to  submit  the  accompanying  copy 
of  that  officer's  report  of  December  17, 1898,  upon  the  subject  The 
report  is  accompanied  by  a  map  showing  the  lines  of  the  proposed 
channels  from  Ship  Island  to  Gul^ort  and  Bilozi,  with  anchorage 
basins,  and  the  proposed  channel  through  Ship  Island  Pass.  Maj<v 
Eossell  states  that  at  Biloxi  the  anchorage  basin  may  be  placed  either 
in  front  of  the  town  or  in  the  back  bay.  He  submits  for  this  item 
alternative  estimates,  and  expresses  a  preference  for  the  location  in 
'  back  bay. 

The  waterway  proposed  should,  in  his  opinion,  be  made  300  feet  wide 
at  bottom,  and  the  estimated  cost  of  dredging  channels  of  this  width 
with  depths  of  17, 19,  and  23  feet,  respectively,  is  as  follows: 

From  Ship  Island  Harbor  to  Gulfport 

Channel  17  feet  deep  and  300  feet  wide $371,839.00 

Channel  19  feet  deep  and  300  feet  wide 673, 967. 94 

Channel  23  feet  deep  and  300  feet  wide 1,089,627.63 

From  Ship  Island  Harbor  io  anchorage  basin  in  front  bay  at  Biloxi. 

Channel  17  feet  deep  and  300  feet  wide $496,924.35 

Channel  19  feet  deep  and  300  feet  wide 766,728.30 

Channel  23  feet  deep  and  300  feet  wide 1,586,559.01 

From  Ship  Island  Harbor  io  anchorage  basin  in  back  bay  at  Biloxi, 

Channel  17  feet  deep  and  300  feet  wide $977,730.00 

Channel  19  feet  deep  and  300  feet  wide 1,439,198.28 

Channel  23  feet  deep  and  300  feet  wide 2,568,134.40 

The  maintenance  ef  these  channels  after  they  have  once  been 
obtained  will,  it  is  estimated,  cost — 

For  channel  to  Gnlfport $25,000.00 

For  channel  to  front  bay,  Biloxi 40,000.00 

For  channel  to  back  bay,  Biloxi 60,000.00* 

The  following  are  the  estimates  submitted  by  Major  Bossell  for  obtain- 
ing the  propos^  anchorage  basins,  the  dimensions  being  2,640  feet  by 
1,320  feet: 


Depth. 

AtOnlf^rt 

At  Bilozi. 

Front  bay.   |    Backb»y. 

17  feet 

$188, 298.70 
174, 142. 02 
245,432.88 

$172,325.14'      $166,836.02 
208,347.49  1        203,184.41 
272.828.00  i        877.1fi6L61 

19  feet * 

28  feet 

In  this  connection  it  is  proper  to  mention  the  fact  that  the  law  char- 
tering the  Oulf  and  Ship  Island  Railroad  confers  ui>on  that  company 
the  power  and  authority  to  reclaim  submerged  lands  of  Mississippi 
Sound  for  a  distance  of  one-half  mile  in  either  direction,  east  and 
west  from  the  point  of  intersection  of  said  line  of  railroad  with  the 

Vot  reprinted.    Printed  in  House  Doc.  No.  120,  Fifty-fifth  Congress,  third  session. 
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waters  of  the  sound,  exteuding  6  miles  from  the  shore  of  the  present 
mainland.  The  railroad  company  having  authority  to  reclaim  this 
land,  the  propriety  of  dredging  within  that  area  at  public  expense  is  at 
least  questionable. 

The  channel  proposed  through  Ship  Island  Pass  is  to  have  a  depth 
of  26  feet  at  mean  low  water,  and  the  dredging  required  to  secure  such 
a  channel  will,  it  is  estimated,  cost  $40,000.  Major  Rossell  is  of  opinion 
that  this  last-mentioned  channel  if  dredged  will  be  reasonably  per- 
manent,  and  that  it  is  advisable  to  do  this  work.  I  concur  in  his  views. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  UngineerSj 

V.  8.  Army. 
Hon.  E.  A.  Alger, 

Secretary  of  War. 


report  of  MAJ.  WILLIAM  T.  ROSSELL,  CORPS  OF  ENOINEBRS. 

United  States  Engineer  Office, 

Mobiky  Ala.y  December  17^  1898. 
General  :  A  survey  of  channel  from  Ship  Island  Harbor,  Mississippi, 
to  Gulfport  and  Biloxi,  Miss.,  and  of  the  channel  through  Ship  Island 
Pass,  Mississippi,  was  required  by  the  following  law,  approved  June 
16, 1898: 

Be  it  enacted  by  the  Senate  and  Hauee  of  Repreeentaiives  of  the  United  States  of  Americ4i 
in  Congrese  aeeembledf  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized 
and  directed  to  cause  to  be  made  a  survey  for  a  channel  leading  from  Ship  Island 
Harbor,  Mississippi,  to  the  railroad  pier  at  Gulf  Port,  Mississippi,  and  from  Ship 
Island  Harbor  to  Biloxi,  Mississippi,  and  also  for  an  anchorage  basin  at  both  places, 
with  a  view  to  ascertaining  the  cost  of  same  and  its  advisability. 

He  shall  also  report  a  place  for  making  and  maintaining  said  channels  and  basins 
by  necessary  dredging  and  improvements,  together  witb  an  estimate  of  the  cost  of 
same.  He  shall  further  cause  to  be  made  a  survey  for  a  channel  twenty-six  feet  deep 
at  mean  low  water  through  Ship  Island  Pass,  Mississippi,  and  report  the  cost  and 
advisability  of  making  same  by  dredging. 

I  was  charged  with  the  duty  of  making  this  survey  by  letter  from 
the  Chief  of  Engineers,  CTnited  States  Army,  dated  July  25, 1898. 

Owing  to  the  threatened  yellow  fever  I  put  off  making  this  survey 
until  November.  A  party  was  then  organized  and  put  in  the  fiehl. 
Work  on  this  survey  was  continued  until  December  19,  1898.  Owing 
to  storms  and  bad  weather  tbe  amount  of  information  gathered  during 
this  time  is  not  as  great  as  I  had  hoped  it  would  be. 

Tbe  law  requires  a  report  as  to  the  place  for  making  and  maintaining 
channels  from  Ship  Island,  Mississippi,  to  the  railroad  pier  at  Gulfport, 
Miss.,  and  from  Ship  Island  Harbor,  Mississippi,  to  Biloxi,  Miss.,  and 
and  also  for  anchorage  basins  at  both  places. 

Tbe  place  that  seems  best  for  a  channel  from  Ship  Island  Harbor  to 
railroad  pier  at  Gulfport  is  a  straight  line,  as  shown  on  the  accompany- 
ing chart,  with  basin  just  outside  of  the  pier.  I  have  made  the  basin 
one-quarter  of  a  mile  wide  and  one-half  of  a  mile  long,  with  side  slopes 
of  one  on  five.  This  will,  in  my  opinion,  be  ample  for  all  present  needs. 
The  channel  I  propose  to  make  300  feet  wide  at  the  bottom,  with  side 
slopes  of  one  on  thirty.  At  Biloxi  the  basin  may  be  either  placed  in 
front  of  the  town  or  in  the  back  bay.  I  am  of  the  opinion  that  the 
back  bay  is  the  best. 
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The  following  tables  give  the  length,  yardage,  and  estimated  cost  of 
these  channels  and  basins: 


ChAimel. 


From  Ship  bUnd  Harbor  to— 


(a)  Snd  of  B.  R.  pier, 
6iilfport,His«. 


Side  dopet. 


J  I  Cabfo 
S      yards. 


Coat. 


(6)  Anchorafebaainflpont 
bay.BUoxL 


Cnbio 
yards. 


Coat. 


iorage 
ay.BU 


bay.fiiloxL 


Cable 
yards. 


Coat. 


FL 

17 
19 
23 


Fi, 

1  OB  80  feet 
300  1  on  80  feet 
300  1  on  80  feet 


6.52,860,800  $871,888.00  8.4  8,822,495  $496, 924. 35J12.6|  7,521,000)  #877,730.00 
7.3'4,415,138  573,967.94  9.5  5,897,910  766,728.3016.811,070,7861,439.198.28 
11. 3|8. 381, 751 1, 089, 627. 63,14. 8^12. 204, 877 1, 586, 560.  OlteL  7 19. 754, 880  2, 668, 134. 40 


Coat  of  remoral  of  material  ia  eatlmated  at  13  oenta  per  eubto  yard. 

I  estimate  the  cost  of  maintaining  channel  to  Gnlfport,  if  dredged,  at 
•25,000;  to  front  bay,  Biloxi,  if  dredged,  at  $40,000;  to  back  bay, 
Biloxi,  if  dredged,  at  •60,000. 

For  anchorage  basins  at  above  points,  as  folUows: 


Depth, 


Dimensions. 


Slopes. 


Location. 


Oolf^Murt. 


Cabic 
yards. 


Coat. 


Front  bay,  Biloxi. 


Cubic 
yarda. 


Cost 


Back  bay,  Bileod. 


Cubic 
yarda. 


Goat. 


n. 

2, 640  by  1,320 
2, 640  by  1,320 
2, 640  by  1.320 


1  on  5  feet 
1  on  5  feet 
1  on  5  feet 


1,063.8211138,296.73 


1,339.554 
1,887,941 


174. 142. 02 
245,432.83 


1. 825, 578  $172, 825. 14 1, 288, 854  $166, 886. 02 


1,602,073 
2,175,600 


208. 347. 491. 502. 9OT 
272.828.002,132,297 


905,184.41 
277.198.61 


Coat  of  removal  of  material  is  estimated  at  18  centa  per  cnbio  yard. 

It  will  be  noted  that  the  law  requires  no  report  as  to  the  advisability 
of  making  either  or  both  these  channels.  But  as  the  first  paragraph 
of  the  law  states  that  the  survey  is  to  be  made  with  a  view  to  ascer- 
taining the  advisability  of  making  these  channels  and  basins,  I  have 
gathered  such  data  on  the  subject  as  I  could,  and  forward  the  papers 
bearing  on  this  with  my  report. 

In  this  connection,  I  call  attention  to  the  following  paragraph  of  the 
law  chartering  the  Gulf  and  Ship  Island  Railroad: 

Sec.  17.  Be  it  further  enacted  ^  That  the  rights  power,  and  authority  to  reclaim  the 
eabmerged  lands  of  said  Mississippi  Soand,  for  a  distance  of  one-half  mile  in  either 
directiou,  east  and  west,  firom  the  point  of  intersection  of  said  line  of  railroad  with 
the  waters  of  said  sound,  extending  six  miles  from  the  shore  of  the  present  main- 
land, in  a  southerly  direction,  to  take,  have,  and  to  hold  said  lands  so  reclaimed,  and 
to  enjoy,  use,  and  control  the  same  to  especial  use  and  benefit  of  said  company ;  to 
lease,  re-lease,  sell,  convey,  mortgage,  or  otherwise  dispose  of  the  same;  to  locate, 
construct  and  thereafter  to  maintain,  and  use  saitable  wharves,  piers,  breakwaters, 
basins  and  depots,  or  other  appurtenances,  appendages,  and  buildings  thereon  and 
proper  for  the  loading  and  unloading,  receiving,  and  discharging  flight  and  passen- 
gers from  seagoing,  lightering,  and  coasting  vessels. 

This  would  seem  to  fix  the  harbor  lines  at  Oulfport  at  a  distance  of 
6  miles  from  the  shore.  It  has  not  been  the  custom  of  the  United 
States  to  dredge  channels  or  basins  inside  of  the  harbor  lines. 

The  second  part  of  the  second  paragraph  of  the  law  requires  an 
estimate  as  to  cost  and  report  as  to  advisability  of  dredging  a  channel 
through  Ship  Island  Pass  with  a  depth  of  26  feet  at  mean  low  water. 
The  line  proposed  is  shown  on  the  sketch,  and  it  will  require  the  removal 
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of  160,000  cabic  yards,  and  I  estimate  that  this  work  can  be  done  for 
25  cents  per  cubic  yard,  making  the  cost  $40,000. 

The  bar  seems  to  be  composed  of  a  comparatively  stiff  day.  and  there 
seems  to  be  a  probability  that  the  channel,  if  dredged,  will  be  reason- 
ably permanent.  On  this  account,  and  in  view  of  the  excellent  harbor 
to  which  it  is  the  outlet  and  the  fact  that  it  is  the  best  harbor  on  the 
eoast.of  Mississippi,  I  believe  that  it  is  advisable  to  do  this  work. 
Respectfully  submitted. 

Wm.  T.  RodSBLL, 
Major ^  Corps  of  Engineerg. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

TJ.  S.  Enoineeb  Office, 
Baltimore^  Md.,  December  27^  1898. 
Bespectfally  submitted  to  the  Ohief  of  Engineers. 
The  report  of  the  district  engineer  seems  to  cover  all  the  points  in 
the  case,  so  that  there  is  nothing  to  be  added,  except  possibly  to  call 
attention  to  the  fact  that  it  is  not  only  not  customary  for  the  United 
States  to  dredge  inside  of  harbor  lines,  but  that  the  law  actually 
forbids  it. 

Peter  C.  Hains, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer^  Southecist  Division. 


RSSOLtmON  OF  THE  BOARD  OP  SUPERVISORS  OF  MARSHALL  COUNTY,  MISS.,  PASSED 

AT  DKCEMBER  TERM,  1808. 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  Stat-e  of  Mississippi  is  a  matter  of  the  greatest  industrial  importance 
to  the  State;  and  whereas,  in  order  to  secnre  the  extension  of  said  road,  it  is  vital 
that  the  Government  of  the  United  States  should  turn  its  attention  to  the  develop- 
ment of  the  harbor  at  Ship  Island  and  at  Gulfport  at  the  terminus  of  said  road: 

Now,  therefore,  he  it  resolved  by  the  hoard  of  supervisors  of  the  county  of  Marshall^ 
That  it  is  the  sense  of  the  people  of  said  county  that  the  improvement  of  said  har- 
bor at  Gulfport  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that 
Gulfport,  the  terminus  of  said  road  and  immediately  opposite  Ship  Island  Harbor, 
is  the  proper  place  for  the  expenditure  of  money  looking  to  the  dredging  of  a  chan- 
nel from  said  Ship  Island  to  the  main  shore  and  the  consequent  making  of  a  harbor. 

State  of  Mississippi,  Marshall  County: 

I,  Sam  H.  Pryor,  clerk  of  the  chancery  court  of  Mnrshall  County  and  clerk  of  the 
board  of  supervisors  of  said  county  and  State,  certify  that  the  foregoing  is  a  true 
copy  of  a  resolution  passed  at  the  December  term  of  the  board  of  supervisors,  as 
shown  in  Biinnte  Book  M,  page  136. 

Sam  H.  Pryor, 
Clerk  of  Board  of  Supervisore, 
[Seal  of  board  of  supervisors.] 

fSeal  of  chancery  court.] 
Revenue  stamp.] 


LSTTBR  of  OOMMITTBB  representing  tub  deep-water  harbor  CONVBNnON. 

Jackson,  Miss.,  Deeemher  10, 1898, 
The  nndersiffoed,  appointed  by  the  Deep-water  Harbor  Convention,  which  con- 
vened at  Hattiesburg  on  the  25th  day  of  November,  1898,  as  a  committee  to  coIlt>ot 
and  submit  to  you  statistics  as  to  the  territory,  products,  and  tonnage  from  the 
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present  terminos  of  the  Gulf  and  Ship  Island  Railroad  at  Gulfport  to  the  northern 
boundary  of  the  State,  respectfully  present  the  following: 

We  have  caused  to  be  made  a  careful  canvass  of  that  portion  of  the  territory  which 
would  be  traversed  by  this  line  in  the  counties  of  Perry,  west  Jones,  west  Jaaper, 
Smith,  Covington,  Lawrence,  Simpson,  and  Marion,  and  find  that  there  is  raisea  in 
the  above  area,  and  which  is  tributary  to  the  proposed  line,  a  total  of  56,840  bales  or 
27,210,000  pounds  of  cotton,  in  verification  or  which  we  herewith  append,  marked 
Exhibit  A,  a  detailed  statement  of  the  name  and  post-ofiice  address  of  each  gioner 
in  the  above  territory,  together  with  the  number  of  bales  handled  at  each  gin.  '1  he 
figures  here  given  are  accurate,  and  we  invite  investigation  and  verification  thereof. 

As  to  the  territory  tributary  to  the  proposed  line  and  lying  north  of  the  Alabama  and 
Vicksburg  Railway-we  have  been  forced  to  make  estimates,  which  we  herewith  sub- 
mit iu  schedule  marked  Exhibit  B,  aud  which,  though  not  absolutely  exact,  are  saf- 
ficiently  accurate  as  estimates  to  form  the  basis  of  a  report  and  to  give  a  clear  idea 
of  the  tonnage  which  would  seek  an  outlet  through  Ship  Island  Harbor. 

We  have  made  these  estimates  on  very  conservative  lines,  and  have  no  hesitancy 
in  saying  that  the  exact  figures  will  be  cousiderably  in  excess  of  those  herein  given. 
We  are  certain  that  they  will  not  fall  below  our  calculations. 

In  addition  to  this  we  submit,  in  a  paper  marked  Exhibit  C,  an  estimate  of  the 
stumpage  in  the  shape  of  pine  and  haru-wood  timber  lying  along  the  proposed  line 
of  this  road  and  between  the  Alabama  and  Vicksburg  Railway  and  Gul^rt.  This 
estimate  we  have  made  upon  a  basis  of  4,000  feet  to  the  acre,  which  is  about  25  per 
cent  below  the  estimate  given  by  the  best-informed  mill  men  in  that  section.  In 
verit'oation  of  this  fact  we  submit  a  number  of  letters  from  the  largest  and  beet- 
postt  d  mill  men  in  that  territory.  We  have  made  no  estimates  as  to  the  stumpage 
between  the  line  of  the  Alabama  and  Vicksburg  Railway  and  the  northern  boundary 
of  the  State,  for  the  reason  that  the  time  given  us  in  which  to  gather  this  data  is  so 
short  that  we  are  unable  to  gather  any  figures  for  which  we  are  willing  to  vouch. 
Dealing  in  generalities,  we  have  no  hesitancy  in  saying  that  the  amount  of  pine  and 
hard  wood  within  that  area  exceeds  considerably  the  stumpage  given  above. 

Referring  to  naval  stores,  our  estimates  apply  only  to  territory  south  of  the  Ala- 
bama and  Vicksburg  Railway.  Yon  will  get  this  under  the  head  Exhibit  D.  You 
will  alfto  find  attached  thereto  estimates  from  practical  tnri>entine  men  which  will 
Terify  this  statement. 

We  have  also  caused  to  be  prepared,  and  hand  yon  herewith,  a  certificate  from  the 
ofiBce  of  the  auditor  of  public  accounts  showing  the  assessed  taxable  values  in  the 
territory  which  would  be  traversed  b^  and  tributary  to  a  road  built  along  the  pro- 
posed line  of  the  present  Gulf  and  Ship  Island  Railroad.  This  certificate  is  a  copy 
of  the  official  records  aud  was  made  from  the  assessment  rolls  of  the  year  1896,  or 
before  the  completion  of  the  Ship  Island  Railroad  to  its  present  northern  terminal, 
Hattiesburg.  A  conservative  estimate  of  the  accrued  values  along  the  line  from 
Gulfport  to  Hattiesburg  leads  ns  to  say  unhesitatingly  that  the  increased  values 
to-day  are  fully  100  per  cent  more. 

The  completion  of  the  road  north,  it  is  reasonable  to  suppose,  would  increase 
values  in  the  same  proportion.  In  other  words,  referring  to  the  auditor's  report, 
which  is  a  copy  of  tne  assessment  roll,  we  find  the  total  valuation  of  properties  to 
be  $17,830,578.60.    Applying  the  same  proportional  increase  that  is  shown  on  the 

5 resent  line  of  the  Gulf  ana  Ship  Island  Railroad  to  Hattiesburg,  this  alone  would 
ouble  the  assessment  rolls  in  the  State  along  this  territory. 

Of  course,  the  incoming  freight  from  this  territory  is  as  iniportant  and  almost  as 
great  as  the  outgoing.  In  the  one  item  of  fertilizer,  which  is  freely  used  throughout 
the  entire  belt,  about  300  pounds  is  required  for  the  production  of  each  bale  of  cot- 
ton, or  40,650  tons  for  the  entire  belt  along  the  proposed  line. 

The  average  cost  of  hauling  this  fertilizer  from  the  railroad  to  the  eonsnmer  is 
about  $6  a  ton,  and  for  verification  of  this  we  refer  yon  to  letters  from  merchants 
in  the  interior.  At  $6  per  ton,  cost  of  hauling,  you  will  find  that  the  people  in  this 
territory  are  put  to  the  burdensome  expense  of  $243,900  annually  for  hauling  their 
fertilizer. 

It  goes  without  saying  that  the  cost  of  hauling  every  other  item  of  incoming 
freight  which  the  producer  needs  is  proportionate.  As  great  as  the  figures  are  given 
on  ^rtilizer  in  the  area  above-mentioned  there  are  135,500  tons  of  cotton  seed  annu- 
ally raised,  all  of  which  could  be  exported,  save  about  10  per  cent  retained  for  plant- 
ing. The  cost  of  hauling  this  product  under  present  railroad  facilities  is  practically 
prohibitory  and  the  whoTe  crop  practically  wasted. 

This  item  alone  means  an  annual  loss  of  $813,000  to  the  people  of  this  section  of 
the  country,  estimating  the  value  received  at  $6  a  ton. 

The  above  constitutes  the  only  accurate  data  which  this  committee  has  been  able 
to  gather  in  the  limited  time  assigned  for  the  performance  of  its  duty.  We  tmst  it 
may  be  of  some  serrice  in  arriving  at  yonr  conclusions  and  formulating  your  report. 
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To  sainmarize  the  different  exhibits,  we  find  the  following  tonnage: 

Tons. 

Cotton 64,363 

Cotton  seed 107,000 

Naval  stores 1,059,840 

Timber 381,642,400 

Total 382,773,602 

Respectfully  sabmitted. 

J.  M.  Phillips. 
W.  N.  Nash. 
J.  S.  Hamilton. 

J.   H.   HiNTON. 

Geo.  8.  Gaudinkr. 
J.  W.  T.  Faulknbb, 
Wm.  T.  Rossrll,  Major  of  Engineers,  U,  8.  A. 


Exhibit  A. 
Cotton  Biaiisiios  for  territory  south  of  Alabama  and  Viokahurg  Bailivay. 


Name  of  ginner. 


Post-office  address. 


Number 
of  bales. 


Estimated 

number  of 

pounds. 


John  Alexander Estabutchle 

R.  F.  Lowry WheelervUle  .... 

F.  M.Morris Horriston 

Andrew  Harrington Curtis 

Pink  Reynolds McDonalds  Mill  . 

Mr.Wallis Napier 

WUliani  Morris Welch 

W.  A.Fnirchild do 

J.  N.Welsh do 

Dan  Kuieht Dont 

Oeorge  Ponds Oakobay 

William  Roberts Reddoch 

Price  Sc  Pritcbett do 

Willis  McLemore Coat 

Dorrls  Knight do 

John  Murray Oaknliay 

Hughes do 

J.  S.  Eaton Taylorsville 

W.E.Curgile do 

J.B.  Ford. do 

A.  Keys do 

J.H.Ford do 

Will  Dorris  &Bro Summerland 

J.D.Gambrell Ford 

as. Stringer Stringer 

J.  W.  Grissom do 

Rufns  Eddings Otos 

Blankcnsliip  &  Thigpen Lak^  Corao 

Blankenship  &  Densun Bay  Springs 

Cook  &  Fail Lake  Coiiio 

W.F. Windom Tiimerville 

J.  A.  Brown Hamlet 

J.  H.  Eddings Shadygrore 

William  South rfo 

Kd.MoLanrin Ted. 

W.C.BlackweU 

Boyd  Gin  Company.. 
Pitnuui  Gin  Company 

J.W.Lewis ..,.. 

S.R.McLaurin 

R.T.  Robertson 

J. F. Smiths  Co 

R.J.Butler 

L.M.  Kelly __ 

W.D.Bami-s Princeville 

W.RVaugban do 


Sylvarena  . 

Ford 

Boy  kins... 
PineviUe.. 

Boyer 

Raleigh.... 

do  . 

do. 

do. 


J.  B.  Limbongh 

Derrick  &Bpting.... 
Heywood  &  George  . 
Hey  wood  Sc  Walker 

R.J.Litae 

J.H.Giinn , 

L.  Kelly 

Boykiu&Dewlck... 

J.  A.  Thompson 

U.Coak...... 


Burns  ... 
...do... 
Lemon... 
....do... 
Trenton  . 
...do... 
....do... 
....do... 
....do... 
....do... 


BNO  99 113 


100 
150 
200 
20U 
100 
150 
150 
200 
250 
200 
250 
250 
275 
250 
200 
400 
200 
200 

75 
125 

65 
150 
250 
300 
150 
125 
200 
400 
500 
250 
150 
150 
150 
250 
300 
350 
3IK) 
300 

50 
200 
500 
300 
250 
225 
400 
400 
600 
850 
600 
300 
600 
350 
250 
400 
350 
300 


475 
475 
475 
475 
475 
475 
475 
475 
4^5 
475 
475 
475 
475 
475 
.475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
47."» 
475 
476 
475 
475 
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Exhibit  A— Con  tinned. 


Name  of  ginner. 


y.BatiiMll 

Mr».  Bangh 

Ike  Garuer 

J.F.BowIing 

F.  A.  Canley 

Mr.  Dean 

£d.  McCollum 

Mr.Gentry 

Aioaworth  &  Mc  Alpine. 

Mrs.  P.  C.  Thornton 

Cooper  Bryant 

F.M.Sellars 

MciAdowa  &  Ward 

B.O.  Watson 

Patrick  Bros 

Kobinson  &.  Jones 

T.  B.  Concey 

John  Tucker. ..< 

A.  Bumbam 

8.  R.  MoLaurin 

Chandler  Sc  Gamer 

J.  C.  D.  Ro/rera 

W.  F.  Bryant 

J.  L.  AiuM worth 

Roasell  &  Bryant 

Asa  Johnson 

Huehea  Sc  Sellars 

E.  Bumham 

John  Magee 

J.  L.  Dmk worth 

Hugh  Walker 

John  White 

J.  D.  Ashley 

J.  M.  Bishop 

J.  M.  Bumnaro 

Hugh  Wet  hereby 

F.  G.  Ponder 

J.  F.   Bland 

John  Samnier 

J.  R.  White 

W.  J.  Hubbard 

J.  R.  Polk 

J.  A.  McNaIr 

A.  M.  Grifflih 

Dale,  Meyers  &  L&e 

Berry  &  Bntler 

J.  I).  Weathersby 

IhoinpsonBros 

L.Meyers 

S.S.Dale 

Isaac  Newton , 

Colr&Griffith 

Williams  &  Co 

D.Hartzog 

Jesse  Armstrong 

Leon  Rogers 

Fortonberry  Bros 

Armstrong 

G.W.Johnston 

R.  L.  Berry  &  Bro 

J.  S.  Boseman 

John  Laird 

V.C.Atwood 

NoahHenlby 

W.W.Graves 

J.  M.  MoRaney 

Lamon  McGee 

J.M.Polk 

John  Baker 

R.A.Campbell 

D  C.MoInnis 

Ben  Leonard 

J.  B.  Rogers , 

Wm.M.^Izland 

B.  M.Rogers 

Odum  &.  Colter 

W.L.Strahan 

M.Faler 

F.S.Rawls 

L.  Speed ,.... 


Poat-ofBce  address. 


Daniel.... 
Polkrille  . 


Royal. 

...do 

BnnkerHill. 

do 

do 

Waoo 

Faroe 

do 

Andrew 

do 

Virgil 

May  ton 

Jolius 

Cato 

Pusket 

Boyer 

.....do 

do 


Hissop . . 
Boyer. . . 
Cnrries  . 

Ivy 

Magee.. 
Coat.... 


Vest. 

Rials 

Coat 

Westvillo 

do 

do 

Carraway 

Asha 

Everett 

Vest 

Jaynesville 

do 

Gwinville 

Mt.  Olive 

Semiin 

Hebron 

do 

do 

Grange 

Hebron 

Mount  Carniel . 

do 

White  Sand.... 
Silver  Creek... 

do 

do 

Arm 

do 

....  do 

Hooker 

Blountflvillo  ... 

do 

do 

do 

do 

Mount  Carniel . 

do 

do 

.....do 

do 

Powell 

Flem 

Meant  Olive... 
Ora. 


Nnmber 
of  bales. 


do 

do 

Williamsburg . 

do 

do 

Sanford 

Williamsburg.. 


800 

eoo 

400 
200 
800 
400 
500 
500 
600 
400 
400 
400 
300 
500 
800 
000 
700 
800 
600 
500 
400 
200 
300 
500 
350 
150 
300 
600 
150 
300 
550 
400 
1,000 
300 
400 
3<i0 
350 
200 
300 
300 
300 
300 
200 
200 
300 
400 
250 
450 
250 
500 
300 
450 
400 
250 
400 
200 
300 
600 
300 
150 
500 
250 
400 
250 
600 
450 
800 
600 
300 
450 
850 
100 
250 
200 
150 
100 
350 
200 
150 
75 


Estimated 

uuiitber  of 

pounds. 
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KxHiBiT  A — Continaed. 


Name  of  ginner. 


PoBtK>ffioe  addreos. 


Kumber 
of  bales. 


Estlraatod 

number  of 

puuuds. 


WattoBros 

Lottdr  Altman 

Clark&Son 

Dao  Snmrall  A,  Son.. 

David 

Jim  Kelly 

W.K.  Rhodes 

D.RKing 

A.£.Bas8 

I.  A.  Black  burn 

W.T.Bafkin 

J.T.Allen 

J.£.Bass 

8.  W.  Hammond 

L.J.Smiih 

Carter  d&  Watte 

John  Dale 

Jesse  Brown 

W.R.  Brown 

Xd.Tavlor 

W.  J.  Armstrong 

J.D.Burket 

H.H.  Bonner 

J.A.BaU 

li.W.BaylJss 

T.J.Rondin 

T.W.Foxworth 

£.  Summers 

J.A.Bart 

B.  O.Bali 

W.W.Msja 

Martin  Bros 

Wm.  Hopgood 

"W.  M.  Hartsford 

A.Bnroh 

Lambert  &  Bart 

W.M.  Burch 

C.E.Rich 

C.W.Smith 

Mr.  Trost 

Angusta  section  — 


Richmond . . . 

do 

do 

Snmrall 

Seminary.... 

do 

do 

Sanlee 

BasAfleld 

Santee 

Wilkesburg  . 
.....do....:.. 


Wilkesburg  . 
Societyhill... 

Dale.. 

Bamham  . . . . 

....do 

Oakvale 

Arm 

....do 


Columbia . 

....do.... 
do.... 

...do.... 

do.... 

do.... 

do.... 

...  do.... 
do.... 


OU 

....do 

FeUx 

Hattiesburg . 
....do....... 

....do 

do 


300 
300 
200 
125 
300 
200 
100 
600 
700 
200 
300 
200 
300 
300 
150 
400 
400 
300 
200 
200 
400 
300 
300 
350 
350 
200 
350 
400 
300 
150 
150 
100 
800 
150 
200 
100 
200 
600 
200 
100 
200 


475 

475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
475 
476 
475 
475 
473 


Total 58,840  a27,210,000 


a  Pounds. 

300  pounds  fertiliser  to  each  bale  of  cotton,  8,526  tons. 
Two  bales  cotton  prodaces  1  ton  cotton  seed 2)56, 840  =  total  number  of  bales. 


Lees  10  per  cent,  planter's  reserve . 


25, 578  =  total  tons  cotton  seed. 


Exhibit  B. 


COTTON  STATISTICS  FOR  TERRITORY  NORTH  OF  ALABAMA  AND  VICK8BURG  RAILWAY. 

Calling  your  atteDtion  to  the  railroad  map  *  of  Mississippi,  woald  say  that  the 
ooantry  to  be  tapped  by  tbe  proposed  extension  of  the  Gulf  and  Ship  Island  Railroad 
would  constitute  one-fourth  of  the  State's  total  area. 

Referring  to  report  of  Secretary  Hester,  of  the  New  Orleans  Cotton  Exchange,  of 
the  cotton  crop,  hy  States,  for  1897  and  1898,  we  find  that  Mississippi's  production 
was  1,627.000  Bales.  Credit  the  proposed  section  with  one-sixth  of  the  total  crop, 
yon  will  nnd  that  the  above-mentioned  section  produces  271,000  bales,  less  amount 
Bonth  of  the  Alabama  and  Yioksborg— 56,840  bales— as  shown  by  gin  statistics  here- 
with attached  in  Exhibit  A.  This  would  credit  section  north  of  the  Alabama  and 
Vicksburg  with  214,000  bales.  Three  hundred  pounds  of  fertilizer  to  the  bale  would 
give  us  a  total  of  32.100  tons  of  fertilizer  above  the  Alabama  and  Vicksburg  and  up 
to  the  Tennessee  State  line,  plus  8,526  tons  south  of  the  Alabama  and  Vicksburg; 
total,  40,626  tons.  Estimated  cost  of  hauling,  at  $6  per  ton,  $243,756.  We  refer  yon 
to  letters  hereto  attached  to  sustain  this  estimate. 

Estimated  losses  to  planters  on  cotton  seed,  calculating  2  bales  of  cotton  to  make 
1  ton  of  seed,  with  production  of  214,000  bales  of  cotton,  107,000  tons  of  seed. 

*  Not  printed. 
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LETTER  OF  MS88R8.  D.  C.  M'RAMBY  A  CO. 

Mount  Carmbl,  Miss.,  December  8y  1898. 
Dear  Sir:  In  reply  to  yoars  of  5th  instant,  we  beg  to  say  that  oar  usual  rate  on 
wagon  freighta  from  onr  town  is  50  cents  per  hundredweight  each  way. 
Yours,  truly, 

D.  C.  McRanby  &,  Co. 
Bii^.  J.  W.  Phillips,  Hattieeburg,  MU$. 

LETTER  OF  BfESSRS.  BYRD  A  THOMPSON. 

MisH,  Miss.,  December  S,  1898, 
Dear  Sir:  In  reply  to  your  query  in  regard  to  freights  on  fertilizer,  etc.,  from 
railroad  point  to  Mish,  our  place  of  business,  we  would  say  that  the  average  cost  is 
40  cents  per  hundred. 

Yours,  truly,  Btrd  &  Thohpsoii. 

Mr.  J.  M.  Phillips,  Hatiieeburg,  Mies, 


Exhibit  C. 
Timber  estimates  by  counties. 


County. 

Town-   1 
•hip.    1 

County. 

Town- 
•hip. 

Harrison 

16 
80 
S2 
10 
18 
8 
19 

Simpson 

15 

PoTry....... 

W.JiMper ......•••... 

10 

Mftrion 

E.  and  S.  Rankin 

14 

LawrfincD 

Soott 

IS 

Covington 

Newton 

8 

W.  Jonas              

Total 

Smith 

184 

Number  of  sections  in  a  township,  86;  total  number  of  sections,  6,624 ;  640  acres 
to  the  section;  total  number  of  acres, 4,239,360;  estimated  cut  of  timber  per  acre, 
4,000  feet;  total  number  of  feet,  16,957,440,000. 

This  comprises  section  south  of  the  Alabama  and  Vicksburg,  including  part  of 
Newton  and  Scott  counties  north.  Appended  hereto  please  tind  estimates  of  cuts 
from  prominent  lumber  men  to  sustain  our  figures. 


LETTKll  OF  the  COLUMBIA,  LUMBBRTON  AND  GULF  RAILWAY  COMPANY. 

Columbia,  Lumbkrton  and  Gulf  Railway  Company, 

Offick  of  Gbnkral  Manager, 
LumbertaUf  Miss.,  December  9, 1898, 
My  Dear  Sir  :  Our  experience  in  the  sawmill  business  convinces  ns  beyond  any 
question  of  doubt  that  the  first  two  counties  north  of  Uattiesburg  will  yield  an 
average  all  the  way  through  of  8,000  feet  of  merchantable  such  as  we  are  now  cat- 
ting.   The  land  in  the  vicinity  of  the  Alabama  and  Vicksburg  might  fall  down  to 
6,000  feet,  but  am  not  positive  as  to  this.    There  are  considerable  hard  woods  and 
also  some  bodies  of  pine  north  of  the  Alabama  and  Vicksburg,  but  am  not  in  shape 
to  give  yon  information  about  that.    I  am  in  such  a  stew  with  the  Government  con- 
tract that  I  have  not  had  the  time  to  devote  to  this  that  I  would  have  liked  to.   I 
have  just  talked  this  matter  over  with  Mr.  White,  who  has  been  in  the  businessevar 
since  1858,  and  he  dgrees  with  me  on  these  estimates. 
Yours,  truly, 

J.  H.  Hinton,  General  Manager. 
Mr.  J.  M.  Phillips,  Gulf  port,  Miss, 


letter  of  the  estabutchie  lumber  company. 

Estabutchib  Lumber  Company, 
Estabutchie,  Miss.,  December  6, 1898, 
Dear  Sir:  Your  favor  of  4th,  written  from  Jackson,  Miss.,  to  baud.    As  near  as 
we  can  say,  we  estimate  that  about  6,000  feet  per  acre  will  be  an  average,  including 
hard  woods. 
Trusting  this  will  be  what  yon  waut,  we  are, 
Very  truly,  yours, 

Estabutchie  Lumber  Company. 
J.  M.  Phillips,  Esq.,  Hattiesburg,  Miss. 
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UBTTBR  OF  MESSRS.  EASTMAN,  OARDIKER  A  CO. 

Laurel,  Miss.,  December  6, 1898, 
Dear  Sir:  Replj^ingto  yonr  letter  of  Decembers,  would  say  that  we  think  it 
safe  to  estimate  pme  and  hard-wood  timber  at  an  average  of  6,000  feet  per  acre, 
taking  the  territory  north  and  west  of  Uattiesborg  and  south  of  the  Alabama  and 
Yicksburg  Railway. 

Very  truly,  yours, 

Eastman,  Gardiner  A  Co. 
Mr.  J.  M.  Philups,  HaiUeehurg,  Miss, 


LETTER  OF  THE  J.  J.  NEWMAN  LUMBER  COMPANY. 

Hattiesburq,  Miss.,  December  7,  i898. 
Dear  Sir:  In  reply  to  your  query  of  even  date,  beg  to  advise  that  we  find  fh>m 
experience  that  the  yield  of  yellow  pine  and  hard  wood  from  the  landu  lying  adja- 
cent to  the  town  of  Hattiesburg  is  about  6,500  feet  per  acre. 
Trusting  that  this  is  the  information  you  desire,  we  remain. 
Yours,  very  truly, 

J.  J.  Newman  Lumber  Company, 
MiO*  J*  ^«  Phillips,  dtif.  Per  J.  J.  Newman,  President, 


LETTRR  OF  MESSRS.  PARKER  A  WILDER. 

McLaurin,  Miss.,  December  iO,  1898, 
Dear  Sir  :  Replying  to  yonr  inquiry  of  recent  date,  will  say  our  timber  for  the 
last  twelve  months  has  averaged  6,112  M.  feet  logs  per  acre. 
Tours,  truly, 

Parker  a  Wilder. 
Mr.  J.  M.  Phillips,  Satiiesburgf  Miss, 


Exhibit  D. 
naval  stores. 


Number  of  sections  of  land  as  shown  in  territory  by  Exhibit  C,  6,624:  estimated 
pounds  of  naval  stores  to  each  section,  320,000  pounds;  total,  2,119,680,000  pounds. 

We  call  your  attention  to  letters  hereto  attached  to  sustain  our  estimates  on  naval 
■tores. 


LETTER  OF  MESSRS.  HAWKINS  A  COMPANY. 

Hattiesburg,  Miss.,  December  9, 1898, 
Dear  Sir  :  The  ffross  tonnage  of  naval  stores  produced  on  160  acres  of  land  is 
about  85,000  poun<u. 

Tours,  truly,  Hawkins  &  Co., 

Seanlan. 
MiO*  J*  ^*  Phillips. 


LETTER  OF  MR.  J.  8.  TURNER. 

Hattiesburg,  Miss.,  December  9, 1898, 
The  gross  tonnage  of  naval  stores  produced  from  an  average  160  acres  of  pine 
timber  will  be  about  80,000  pounds. 
Yours,  truly, 
Mi^.  J.  M.  Phillips.  J.  S.  Turner. 
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LETTEK  OF  MR.   C.   J.  GRAY. 

Haitiesbitrg,  Miss.y  December  9,  1898. 
DbarSir:  Jn<lging  from  reports  received  in  three  years' practical  experience  in 
the  turpentine  mnnnfactnring  business,  will  state  the  average  yield  per  annum  of 
crude  turpentine  per  160  acres  is  about  80,000  to  85,000  pounds. 

C.  J.  Gray. 
M%j.  J.  M.  Philups,  City, 


STATEMENT  OP  VALUATIONS  AS  SHOWN  BY  THE  ASSESSMENT  ROLLS  OF  REALTY,  1896. 

Auditor's  Office,  Jaek$an,  Mi$$. 


Connties. 


SobdiviHioDS. 


YnlaatioDs. 


Atlnla Tp8.13,14,15,andl«,IU.8and9E 

Benton Entire 

Ca  I  lioun do 

Cliickasaw Tps.  12, 13, 14,  and  15,  Us.  1.2, 3,  and  4  E. 

Choctaw    Entire. 

Clay 


Covington . 
Harrison  . . 
Jasper 


Tpa.  15, 16.  and  17,  Ks.  3  and  4  E..  and  Tps.  20  and  31.  Frl.,  R«.  12 
and  13  W. 

Entire 

do •. •. 

Tps.  10,  Rs.  II.  12,  and  13  W..  and  Tps.  1, 2, 3,  and 4,  Rs.  10, 11,  and 
>      12  E. 

Jones Tps. «,  7, 8.0,  and  Prl.  10,  Rs  13  and  14 

Lawrence Tps.  5, 6, 7. 8,  and  FrL  9.  Rs.  18, 19,  and  Frl.  21 W 

Entire.. 

.do 

do 

Entire  (exwpt  Tps.  5,  S,  7.  and  8,  R.  13,  tliese  being  tbo  oxtreme 
eastern  tii-r  of  townships). 

Tps.  17, 18, 19,  and  20.  Ra.  12  and  13  E 

Entire 

.do 

Tpe.3,4,6,tf,7and8,  K8.4and5E 

Entire 

Tps.  9  and  10,  Rs.  17, 18, 19,  and  20  W..  and  Tps.  1  and  2,  Rs.  8, 4, 
I      6.  and  6  E. 

Smith ;  Entire 

Tippah ! do 


Leake  . 
Marion . .  < 
Neshoba. 
Newton.. 


Oktibbeha. 

Perry 

Pontotoc  .. 
Rankin.... 

Scott  

Simpson... 


Union  . 

Webster. 

Winston. 


.do 

.do 

Entire  (except  Tps.  13. 14, 15.  and  16.  R.  14  E.,  same  being  tlie 
extreme  eastern  tier  of  townships). 

Grand  total 


t280,021.00 
444.898.00 
561.631.00 
841,583.00 
524,211.00 
265,455.00 

454.236.00 

2,061,120.00 

475,572.00 

209,337.50 
536.090.00 
696,287.00 
1, 165, 105  00 
478,883.00 
048.502.10 

273,026.00 
1,391.448.00 
740. 438. 00 
506,947.00 
777.077.00 
395,195.00 

496,577.00 
587.979.00 
945.294.00 
582.344.00 
606,652.00 


17,830.678.60 


I,  W.  D.  Holder,  auditor  of  public  accounts,  do  certify  that  the  above  and  fore- 
going statement  of  valuations  is  true  and  correct,  as  shown  by  the  '^  assessment 
rolls,  1896,'^  of  the  counties  named,  said  rolls  beiui^now  on  file  in  this  oflSce. 

Given  under  my  hand  and  official  seal,  this  the  7th  day  of  December,  IS^. 

[SEAL.]  W.  D.  Holder, 

Auditor  Public  AccounU, 


RESOLUTIONS  OF  THE  MAYOR  AND  BOARD  OF  ALDERMEN  OF  GULFPORT. 

Gulfport,  Miss.,  December  6, 1898, 

Be  it  reeolved  by  the  mayor  and  board  of  aldermen  of  the  town  of  Qulfportf  Mies,,  That 
we  respectfully  submit  to  Maj.  Wm.  T.  Rossell  the  following  facts: 

That  Gulfport  is  the  southern  terminus  of  the  Gulf  and  Ship  Island  Railroad, 
Which  is  now  in  operation  from  here  to  Hattiesburg,  a  distance  of  70  miles,  and 
soon  to  extend  through  the  State,  and  which  has  a  branch  projected  to  Columbia; 
railroad  now  built  18  miles,  known  as  the  Columbia,  Luroberton  and  Gulf  Railroad. 

That  from  information  before  us  there  are  now  sawmills  in  operation  along  these 
roads  with  a  daily  capacity  of  700,000  feet  of  pine  lumber;  that  the  natural  market 
for  said  lumber  is  in  Cuba  and  other  West  India  Islands,  South  America,  and 
Europe,  via  Gulfport  and  Ship  Island  Harbor. 

That  owing  to  the  want  of  deep  water  at  the  pier  at  Gulfport  this  lumber  must 
be  transferred  on  barges  from  the  pier  to  the  ships  at  the  great  expense  of  $1  per 
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thousand-  foet,  and  can  only  be  shipped  on  vensels  coining  into  port  li|(ht,  as  they 
can  not  land  to  discharge  their  cargoes,  and  therefore  charge  lighter  freights. 

That  a  channel  to  the  pier  at  Gulfport  sufficient  to  ailow  the  ships  to  discharge 
and  receive  their  full  cargoes  at  the  pier  would  save  the  lumbermen  $L  per  thousand 
feet  in  loading,  and  ships  being  able  to  bring  discharge  loads  could  be  chnrtered  at 
about  $1  per  thousand  feet  loss  than  now ;  that  the  risk  iu  transferring  lumber  and 
timber  amounts  to  at  least  25  cents  per  thousand;  and  then  the  shipowners  hesititte 
to  send  their  vessels  here  light,  when  they  would  be  glad  to  come  by  hundreds 
loadeu  and  discharge  their  cargoes.  Under  the  existing  circumstances  it  is  impos- 
sible to  insnre  the  timber  and  lumber,  when  if  we  had  a  proper  channel  and  break- 
water there  would  be  no  risk  on  insurance,  saving  the  lumbermen  $2.25  per  1,000 
feet,  or  $1,500  per  day  on  their  present  cutting  capacity,  or  about  $500,000  per 
annnm. 

That  the  Gulf  and  Ship  Island,  and  Columbia,  Lumberton  and  (inlf  railroads  are 
now  operated  through  a  section  of  pine  forest.  An  area  of  15  miles  on  each  side  of 
the  track  of  said  lines  will  yield  over  5,000,000,000  feet  of  pine  lumber,  which  should 
pass  through  Gulfport  and  Ship  Island  Pass,  and  this  channel  wo#d  save  the  lum- 
bermen $2.25  per  thousand,  or  $11,250,000  on  the  present  stand  of  timber. 

That  a  channel  to  Gulfport  would  insure  the  completion  of  the  Gulf  and  Ship 
Island  Railroad  through  the  State,  and  the  extension  of  the  Colun\bia,  Lumberton 
and  Gulf  Railroad  to  Natchez. 

That  these  extennions  wonld  increase  the  qnantity  of  timber  and  lumber  to  be 
handled  not  accessible  to  other  roads  more  than  three  times  its  present  amount,  or 
to  over  15,000,000,000  feet,  and  save  the  lumbermen  over  $33,750,000  on  pine  lumber 
and  timber.  The  area  tributary  to  this  road  is  more  than  double  that  referred  to 
above. 

That  this  channel  would  open  a  port  for  the  shipment  of  cotton,  which  wonld  save 
to  the  people  of  Mississippi  $1  per  bale  on  at  least  500,000  bales  of  cotton  per 
annum  in  freights,  besides  $2  per  bale,  the  present  cost  of  hauling  it  in  wagon  to 
railroad,  making  a  total  of  $1,500,000  per  annnm,  and  an  equal  amount  saved  to  the 
people  on  their  freights  on  articles  of  consumption,  making  a  total  s^vin^  of 
$3,000,000  per  annum  saved  to  the  Mississippi  farmers.  The  records  of  Harrison 
County  show  the  facts  to  be  that  the  year  prior  to  the  beginning  of  work  on  the 
Gulf  and  Ship  Island  Railroad  the  assessment  of  said  county,  exclusive  of  railroads, 
1896,  was: 

Real  property $924,608 

Personal  property 287, 419 

Total , 1,212,027 

For  1898  the  assessment  is : 

Real  property $2,600,000 

Personal  property 659, 020 

Total 3,259,020 

Showing  an  increase,  exclusive  of  railroad  proper,  of  $2,046,993,  nearly  three  times 
the  original  assessment.  Should  this  road  be  extended  through  the  State  and  increase 
the  assessment  in  all  other  counties  at  the  same  ratio,  it  would  increase  the  assessment 
of  the  SUte  about  $35,000,000. 

That  the  great  amount  of  commerce  to  be  opened  up  can  not  be  foreseen  even  bv 
the  most  prolitio  mind.  But  it  snfficeth  to  say  beyond  any  controversy  on  expendi- 
tures on  the  part  of  the  Government,  which  we  are  advised  need  not  cost  exceeding 
$1,000,000,  would  save  to  the  people  of  Mississippi  from  $3,000,000  to  $4,000,000  per 
annum  on  business  now  being  worked  at  great  disadvantage,  and  wonld  increase 
the  present  business  several  times. 

Passed  this  the  12th  day  of  December,  1898. 

T.  P.  Gary,  Clerk. 

Be  it  orderedj  That  A.  McAlpin  be  appointed  as  a  committee  of  one  to  draft  resolu- 
tions to  be  presented  to  Maj.  W.  T.  Rossell  in  regard  to  deep  water  at  this  place. 

Be  it  ordered,  That  the  resolutions  prepared  by  the  committee  appointed  for  that 
purpose,  addressed  to  Maj.  W.  T.  Rossell^  be  and  are  hereby  adopted  and  ordered 
tiled,  and  three  copies  thereof,  together  with  the  orders  on  the  minutes,  be  forwarded 
by  the  clerk  to  Maj.  W.  T.  Rossell. 

I  hereby  certify  that  the  foregoing  resolutions  and  orders  are  true  copies  of  the 
records  of  this  place. 

[8KAL.]  T.  P.  Gary. 

Clerk  of  the  Toum  of  Gulfport,  Miss. 
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MINUTES  OF  THB  PB0CSEDIKQ8  OF  THE  DEEP-WATER  OOITTBNTIOH  OF  MISSIB- 
SIPPI,  KOVEMBEB  25,  A.D.  1808. 

PannaDt  to  the  call  issued  by  the  oitizeus  of  Hattiesbnre,  the  representatiTea 
from  the  State  of  Mississippi  met  in  convention  assembled  at  the  court-house^  in  the- 
city  of  Hattiesbnrg,  Miss.,  on  ]«>iday,  the  25th  day  of  November,  A.  D.  1898,  and  at 
11.20  a.  m.  were  called  to  order  by  Mayor  W.  M.  Connor,  who  nominated  Hon.  J.  P. 
Carter  as  chairman,  with  H.  H.  Folk  and  F.  G.  Wisner  as  secretaries,  who  on  motion 
were  elected  by  acclamation. 

Chairman  Carter  announced  the  object  of  the  meeting  to  be  the  bringing  together 
of  the  representatiye  business  men  of  the  State  of  Mississippi,  to  take  such  action 
as  their  judgment  would  dictate  to  further  the  interests  of  deep  water  at  Ship 
Island  Harbor,  by  dredging  the  proper  channel  from  said  harbor  to  such  point  as 
should  be  determined  upon  by  the  result  of  the  survey  now  being  made  by  the 
National  Government  under  the  immediate  direction  of  Mi^.  W.  T.  Kossell,  United 
States  engineer. 

On  motion  tti^^  following  committee  on  resolutions  was  appointed:  Hon.  E.J. 
Bowers,  chairman;  J.  M.  Phillips,  W.  A.  White,  James  S.  Eaton,  George  S.  Gardiner, 
J.S.Hamilton,  and  C.  C  Swetman. 

After  some  discussion  as  to  the  best  mode  of  procedure  it  was  resolved  to  invite 
the  following  speakers  to  address  the  meeting:  Col.  J.  S.  Hamilton,  Hon.  E.  J. 
Bowers,  Governor  A.  J.  McLaurin,  Hon.  J.  S.  Eaton,  Hon.  W.  A.White,  Hon. T.J. 
Hardy. 

Hon.  E.  J.  Bowers  moved  that  as  the  noon  hour  had  arrived  this  meeting  take  a 
recess  until  3  o'clock  p.  m.  for  dinner,  and  to  give  the  committee  on  resolutions  time 
to  properly  prepare  their  report,  which  was  carried,  and  the  oonveution  adjourned 
until  3  p.  m. 

At  3  o'clock  the  convention  was  promptly  called  to  order  by  Chairman  Carter, 
when  the  Hon.  E.J.  Bowers,  chairman  of  committee  on  resolutions,  submitted  the 
following  report  to  the  convention : 

Mr.  Chairman  :  Your  committee  on  resolutions  beg  leave  to  report  as  follows : 

All  that  portion  of  the  State  of  Mississippi  lying  west  of  the  Mobile  and  Ohio 
Railroad  and  east  of  the  Illinois  Central  is  at  present  without  railroad  facilities, 
the  farmers  of  said  section  being  forced  to  haul  their  products  from  20  to  60  miles, 
entailing  upon  them  untold  inconvenience  and  expense. 

This  is  at  present  an  undeveloped  zone,  comprising  approximately  20,000  square 
miles  below  the  Alabama  and  Vicksbnrg  Kailway  and  about  twice  that  area  above 
that  line.  This  zone  can  not  and  will  not  be  developed  except  by  the  construction 
of  a  railroad  or  highway  of  commerce  through  its  territory,  and  wnile  their  products 
at  present  go  out  through  New  Orleans  and  Mobile  these  outlets  are,  as  to  this  sec- 
tion, unnecessarily  expensive  aud  burdensome,  besides  being  tedious  and  difficult  of 
access. 

While  the  Gulf  and  Ship  Island  Railroad  penetrates  this  section  about  70  miles,  no 
railroad  can  or  will  be  built  through  the  whole  belt  unless  it  can  reach  some  point 
on  the  Gulf  at  which  deep  water  is  assured. 

The  territory  within  the  lines  fixed  above  furnishes  every  product  to  be  found  in 
the  State  of  Mississippi.  Great  fields  of  cotton  and  other  agricultural  outputs,  as 
well  as  immense  forests  of  virgin  pine  and  hard  wood,  would  be  reached  and  opened 
by  such  a  road,  resulting  not  only  in  the  great  betterment  of  existing  enterprises, 
but  also  in  the  opening  and  developing  of  the  great  resources  of  that  section,  now 
dormant  because  of  the  want  of  a  deep-water  outlet. 

In  addition  to  the  immense  tonnage  to  be  thus  taken  out  of  this  section,  the  incom- 
ing freight  would  be  almost  equal  in  amount.  Fertilizer,  agricultural  supplies, 
merchandise  of  every  description,  and  machinery  to  supply  &e  needs  of  the  pro- 
ducers would  all  go  over  that  line,  the  cost  being  thereby  greatly  lessened,  to  say 
nothing  of  the  saving  in  time  and  the  increaae  in  the  facilities  for  doing  business. 

These  large  exports  and  imports  going  over  such  a  line,  wholly  within  the  borders 
of  the  State,  could  but  result  in  the  building  of  a  large  and  flourishing  seaport  on 
our  coast  capable  of  handling  and  directing  this  great  trade. 

If  there  was  no  place  on  our  shores  at  which  a  harbor  could  be  dredged  and  deep 
water  thus  procured,  this  condition  of  affairs  might  be  borne,  but  when  we  consider 
that  Ship  Island  is  one  of  the  finest  natural  harbors  in  the  world,  and  that  by  a  rea- 
sonable expenditure  of  money  a  deep-water  channel  can  be  dredged  ftrom  Ship  Island 
to  the  main  shore,  it  becomes  unendurable. 

We  do  not  believe  that  when  these  matters  are  properly  represented  to  the  Gov- 
ernment officials  we  will  be  forced  to  wait  long  for  its  aid.  We  hail  the  present 
•orvey  now  being  made  of  the  waters  of  Ship  Island  and  the  Gulf  as  a  harbinger  of 
better  things,  and  in  order  that  this  much  desired  result  may  be  reached — 

Be  it  rwBolved^  That  the  Government  of  the  United  States  is  respectfully  and 
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earnestly  memorialized  and  requested  to  make  a  suitable  and  reasonable  appropria- 
tion and  provision  to  dredp:e  a  deep-water  cbannel  from  Ship  Island  to  the  main 
•bore,  and  to  build  on  said  shore  a  safe  and  secure  harbor  sufficient  for  the  needs  of 
the  commerce  and  interests  above  recited. 

Be  it  further  renolved^  That  our  Senators  and  Representatives  in  Congress  be 
earnestly  reo nested  to  give  this  matter  their  immediate  attention  and  cordial  support. 

Bespectfnlly  submitted. 

J.  M.  Philups, 

E.  J.  BOWKRSi 

J.  8.  Hamilton, 
J.  S.  Eaton, 
W.  A.  White, 
G.  S.  Gardiner, 

C.  C.  SWKTMAN, 

Committee* 

On  motion,  the  report  of  the  committee  was  adopted  unanimously.  It  was  then 
moved  and  carried  that  the  following-named  gentlemen  be  appointed  a  committee 
on  statistics,  whose  duty  it  should  be  to  gather  and  prepare  statistics  to  be  furnished 
Ma).  W.  T.  Rossell,  the  United  States  engineer  in  charge  of  the  surveys  being  made 
at  Ship  Island  Harbor:  J.  S.  Hamilton,  J.  M.  Phillips,  W.  H.  Hardy,  W.  N.  Nash, 
J.  W.  T.  Falkener,  George  S.  Gardiner,  and  J.  H.  Hinton. 

Hon.  J.  S.  Hamilton  submitted  the  following,  which  was  unanimously  adopted: 

**  Beeolvedf  That  a  deep-water  channel  from  Ship  Island  Harbor  to  the  shore  will 
insure  the  completion  of  the  Gulf  and  Ship  Island  Railroad  through  the  central  part 
of  the  State;  that  this  road  would  run  through  a  portion  of  the  State  now  destitute 
of  either  railroad  or  water  transportation,  embracing  about  one-third  the  area  of  the 
State  of  Mississippi,  and  with  a  population  of  about  400,000,  who  depend  entirely 
upon  a^cultnre  for  a  support ;  this  road  would  transport  about  250,000  bales  of  cotton 
now  being  raised  and  hauled  on  wagons  a  long  distance  at  great  expense,  where  it 
is  put  on  railroads  and  shipped  at  heavy  freight  charges  to  ports  in  other  States,  and 
that  said  road  would  furnish  an  annual  saving  of  $2  per  bale  on  250,000  bales  of  cot- 
ton, or  $500,000  per  annum  on  the  present  production  of  cotton  alone;  that  said  road 
would  save  the  cotton  planters  at  least  an  equal  amount  on  their  freights  and  fertiliz- 
ers now  hauled  on  wagons  from  distant  })oint8  to  their  homes,  making  a  total  saving 
of  $1,000,000  per  annum  to  the  farmers  in  this  portion  of  the  State  now  dependent 
on  the  proceeds  of  4-cent  cotton  for  a  support :  that  the  present  population  in  this  sec- 
tion pay  annually  a  revenue  of  about  $1,600,000  to  the  United  States  Government, 
and  have  never  yet  been  the  direct  or  indirect  object  of  any  national  appropriation 
for  improvements;  that  the  development  of  this  channel  from  Ship  Island  to  the 
mainland  would  be  the  immediate  means  of  extending  said  road,  and  would  bring 
into  market  about  18,000  square  miles  of  land  south  of  the  Alabama  and  Vicksburg 
Railway,  and  double  that  amount  north  of  said  road,  the  ^eater  part  of  which  is 
well  timbered  with  pine  and  hardwood  and  can  not  be  utilized  by  any  other  means 
of  transportation ;  that  the  soil  and  climate  in  this  section  of  country  is  well  adapted 
also  to  the  culture  of  fruits  and  vegetables,  but  for  the  want  of  this  transportation 
the  people  can  not  dispose  of  them,  and  are  thereby  reduced  to  the  production  of 
the  one  commodity,  to  wit,  4-cent  cotton. 

''As  a  proof  of  these  figures  we  can  refer  to  business  done  on  the  Gulf  and  Ship 
Island  Railroad  from  Hattiesburg  to  the  Gulf  during  the  last  fiscal  year.  From 
June  30,  1898,  there  was  moved  over  this  line  198,680  tons  of  freight,  consisting  of 
Ini^ber,  timber,  naval  stores,  cotton,  merchandise,  etc.,  where  two  years  previous 
the  commerce  was  practically  nothing." 

Hon.  A.  M.  Dahigreen  then  introduced  the  following,  which  was  adopted  by  a 
rising  vote: 

**  Hesolred,  That  this  deep-water  convention  urge  upon  the  people  of  South  Mis- 
sissippi that  they  pledge  themselves  to  support  no  candidate  for  office,  either  oityi 
county,  district,  or  State,  who  does  not  pledge  himself  to  use  his  personal  and  polit- 
ical influence  to  obtain  deep  water  for  Mississippi  and  everything  conducive  thereto.'' 

The  chair  then  introduced  Hon.  J.  S.  Hamilton,  who  said  that  he  was  a  deep-water 
advocate  and  an  expansionist,  not  for  the  Philippine  Islands,  but  for  the  expansion 
of  the  Gulf  and  Ship  Island  Railroad.  He  reviewed  his  connection  in  the  past  with 
this  great  enterprise. 

lion.  A.  M.  Dahigreen,  being  called  on,  made  an  address  in  favor  of  Ship  Island 
Harbor. 

Hon.  £.  J.  Bowers  spoke  on  the  necessity  of  more  railroad  facilities  in  the  interior 
of  the  State,  to  give  the  people  opportunity  to  transport  their  products.  The  lands 
are  well  timber^,  and,  after  clearing,  the  land,  the  same  being  extremely  fertile, 
^ill  produce  a  lar^e  amount  of  products  to  enrich  the  State  at  larse;  that  this  can 
not  be  done  without  railroads  to  transport  and  a  harbor  for  the  ships  to  carry  the 
cttgoes  to  the  markets  of  the  world. 
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The  chairman  then  introdactd  Governor  A.  J.  McLanrin.  The  governor  made  m 
hnsiness  address  to  the  convention.  The  subject  of  deep  water  was  not  one  for  the 
coast  counties  alone,  but  for  the  whole  State  and  sister  States  which  will  be  bene- 
tited  by  a  deep-water  harbor  connection  by  a  railroad  throughout  the  State. 

The  governor  is  optimistic  on  the  snccess  of  the  harbor,  and  he  feels  sure  that  it 
will  be  built  during  the  present  generation.  It  can  not  fail.  The  people  mast  not 
ask  an  appropriation  as  charity,  out  demand  an  appropriation,  as  it  is  not  right  or 
Just  to  tax  the  people  of  this  State  to  build  and  maintain  harbors  at  New  York  and 
on  the  Atlantic  seaboard  and  not  give  assistance  to  this  harbor  for  Mississippi. 
This  harbor  will  not  only  aid  the  extension  of  the  Gulf  and  Ship  Island  Railroad, 
but  will  be  the  means  of  having  other  roads  built. 

The  necessity  for  the  harbor  is  not  a  question  for  discussion ;  it  is  a  necessity  for 
the  State.  All  local  preferences  must  be  set  aside,  and  let  the  United  States  en^- 
neers,  after  a  scientific  investigation  and  survey,  decide  the  best  place,  and  locate 
the  place  where  the  deep-water  channel  shall  reach  the  coast.  The  Government 
spends  millions  over  7,000  miles  from  here;  it  should  spend  money  for  needed 
improvement  near  home. 

The  governor  emphasized  the  necessity  of  the  people  taking  action  in  their  own 
behalf. 

The  following  resolutions  were  then  submitted  in  the  order  named,  and,  on  motion, 
were  adopted : 

By  R. S.E.Travis: 

''Whereas  Hon.  W.  H.  Hardy,  of  Meridian,  Miss.,  has  been  for  a  nnmber  of  years 
identified  with  the  construction  and  development  of  the  Gulf  and  Ship  Island  Rail- 
road and  a  deep-water  harbor  at  its  terminus  at  Gulfport,  and  untiring  in  his  efforts 
to  promote  said  enterprises  and  the  development  of  this  section  of  our  State ;  and 

''Whereas  his  labors  along  the  line  indicated  have  been  of  inestimable  worth  to 
this  section  of  the  State;  therefore,  be  it  resolved  by  the  people  in  the  Deep  Water 
Harbor  Convention  asHembled, 

**  First.  That  we  very  much  regret  that  circumstances  are  such  that  he  could  not 
attend  this  meeting  to-day: 

"  Second.  That  reco<:nizing  his  worth  in  the  past  and  his  power  and  ability  to 
accomplish  much  for  us  in  the  future,  we  hereby  pledge  our  hearty  cooperation  in 
his  continued  efforts  along  the  line  indicated/' 

By  Mr.  T.  M.  Evaus. 

**Jl€8olved,  That  it  is  the  sense  of  this  convention  assembled  that  our  repiosent^- 
tive  in  Congress,  the  Hon.  J.  H.  McLain,  use  every  exertion  in  his  power  to  obtain 
from  Congress  an  appropriation  at  the  coming  session,  for  the  improvement  of  Ship 
Island  Harbor. '^ 

The  chairman  then  introduced  the  Hon.  J.  S.  Eaton,  who  addressed  the  convention 
in  an  able  and  forcible  manner.  Speaking  from  personal  experience,  he  recited  the 
inconveniences  and  hardships  attending  the  marketing  of  the  products  of  his  section 
of  the  State,  notably  the  hauling  of  cotton  some  60  miles  by  ox  teams. 

Hon.  T. .].  Hardy  being  introduced,  ably  seconded  his  predecessor,  and  also  called 
attention  to  the  wonderful  increase  in  values  of  realty  along  the  line  of  the  New 
Orleans  and  Northeastern  Railway,  following  so  rapidly  and  so  surely  its  through 
connections  from  a  deep-water  harbor  in  a  sister  State  to  the  trunk  railway  lines  to 
other  States. 

After  some  pertinent  remarks  made  by  many  of  those  present,  on  motion  the  con- 
vention adjourned  subject  to  the  call  of  the  chairman. 

J.  P.  Carter,  Chaii-man. 

Attest : 

H.  H.  DOLKB,  Secretary. 


letter  of  the  gulf  and  ship  island  railroad  compakt. 

Gulf  and  Ship  Island  Railiioad  Company, 

Office  of  the  General  Manager, 

Gul/port,  Mi88.,  December  17,  1S98, 
Dear  Sir:  I  beg  to  hand  you,  under  separate  cover,  certified  copies  of  resolutions 
passed  by  the  boards  of  supervisors  in  21  counties  of  the  State  of  Mississippi  memo- 
rial izing  Congress  to  dredge  a  deep-water  harbor  to  our  coast,  and  naming  Gnlfport 
as  their  choice  of  places. 

These  were  sent  me  because  of  a  letter  I  addressed  to  certain  clerks  of  these 
boards^  requesting  them  if  interested  to  so  signify  it. 

I  believe  that  you  have  now  abundant  evidence  of  the  desire  of  the  people  through- 
out a  great  portion  of  the  State  that  this  work  be  done,  and  the  great  necessity  for 
it  in  order  that  this  section  of  the  United  States  be  developed;  and  farther,  that 
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there  is  abundant  oomraerce  seeking  this  outlet  to  justify  the  work.  As  an  evidence 
of  our  good  faith,  I  would  say  that  our  company  are  now  erecting  in  our  steamer  Cape 
Charles  dredging;  machinery  of  very  large  capacity,  and  propose  to  at  once  commence 
the  work  of  tilling  our  pier,  making  extensive  docks  and  wharves,  thereby  making 
an  anchorage  basin  safe  for  vessels  at  all  times,  and  we  will  ajEree  to  join  the  Gen- 
eral Government  in  doing  all  the  work  necessary  to  make  a  safe  harbor  here  with  a 
channel  to  it  of  21  feet.  In  other  words,  we  will  move  one-half  of  the  material  to  . 
be  excavated  and  put  in  one-half  of  the  material  necessary  at  our  expense. 

Expecting  a  favorable  report  from  yon,  I  remain, 
Yours,  very  truly, 

S.  S.  BuLLis,  General  Manager. 

W.  T.  RossELL,  Major  of  Engineers,  U.  S,  A. 


CKBTIFIBD  COPIES  OF  RESOLUTIONS  OF  SUPERVISORS  OF  VARIOUS  COUNTIES  IN  THE 
STATE  OF  MISSISSIPPI  AND  OF  MAYOR  AND  CITY  COUNCIL  OF   COLUMBUS,  MISS. 

ADAHS  COUNTY. 

Board  of  supervisors,  December  term,  1898. 

State  of  Mississippi,  Adams  County: 

Be  it  remembered  that  at  the  above-stated  term  of  the  honorable  board  of  super- 
visors of  said  county  an  order  waib  then  and  there  made  by  said  board,  which  was 
in  the  following  words,  to  wit: 

llie  question  of  the  Natchez  and  Gnlfport  Railroad  having  come  np  for  discussion, 
the  following  resolutions  were  adopted : 

Whereas  the  extension  of  the  Gnlf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  the  greatest  industrial  impor- 
tance to  the  State;  and 

Whereas  the  people  of  Mississippi,  and  especially  Adams  County,  are  deeply 
interested  in  the  early  building  of  the  Natchez  and  Gnlfport  Railroad,  recently  pro- 
jected to  be  built  Irom  Natchez  to  Gnlfport,  Miss.,  and 

Whereas  in  order  to  secure  the  early  extension  and  building  of  both  said  roads,  it 
is  vital  that  the  Government  of  the  United  States  should  turn  its  attention  to  the 
develox»ment  of  the  harbor  at  Ship  Island  and  at  Gnlfport  at  the  terminus  of  said 
road: 

Now,  therefore,  he  it  resolved  hi  the  hoard  of  supervisors  of  the  county  of  Adams,  That 
it  is  the  sense  of  the  people  of  said  conntv  that  the  improvement  of  said  harbor  at 
Gulfport  is  of  the  utmost  importance  to  the  State  of  Mississippi  and  Adams  County, 
and  that  Gulfport,  the  terminus  of  said  road  and  immediately  opposite  Ship  Island 
Harbor,  is  the  proper  place  for  the  expenditure  of  money  looking  to  the  dredging  of 
a  channel  irom  said  Ship  Island  to  the  main  shore  and  the  consequent  making  of  a 
haibor. 

I,  John  V.  Jenkins,  clerk  of  the  chancery  court  and  ex  ofiScio  clerk  of  the  board 
of  supervisors,  in  and  for  the  county  and  State  aforesaid,  do  hereby  certify  that  the 
above  and  foregoing  is  a  just,  true,  and  perfect  copy  of  an  order  of  the  said  board 
of  supervisors  made  and  entered  at  their  December  term  thereof,  A.  D.  1898,  as  the 
same  appears  of  record  in  my  said  office,  in  minute  book  £,  page  229. 

Given  under  my  hand  and  seal  of  office,  at  Natchez,  this  the  10th  day  of  December. 
A.  D.  1898.  ' 

[seal.]  John  F.  Jenkins,  Clerk. 


CITY  op  COLUMBUS. 

State  of  Mississippi,  Lowndes  County,  City  of  Columbus: 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  the  greatest  industrial  importance 
to  the  State,  and  more  especially  to  the  counties  through  or  near  which  the  pro- 
jected line  of  said  road  will  run ;  and 

Whereas  in  order  to  secure  the  extension  of  said  road,  it  is  vital  that  the  Govern- 
ment of  the  United  States  should  turn  its  attention  to  the  development  of  the  harbor 
at  Ship  Island  and  at  Gnlfport  at  the  terminus  of  said  railroad: 

Now,  therefore,  be  it  resolved  by  the  mayor  and  oily  council  of  the  city  of  Columbus, 
Miss.,  That  it  is  the  sense  of  the  people  of  said  city  that  the  improvement  of  said 
harbor  at  Gnlfport  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  thut 
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Gnlfport,  the  terminas  of  said  road,  and  immediately  opposite  Ship  Island  Harbor. 
is  the  proper  place  for  the  expenditure  of  money,  looking  to  the  dredging  of  a  ohannet 
from  Ship  Island  to  the  main  shore  and  the  consequent  making  of  a  harbor. 

The  above  is  a  true  and  perfect  copy  of  the  proceedings  of  the  mayor  and  city 
council. 

W.  D.  HuMPHiUBS,  Mayor  City  of  Colmmhu$. 
Columbus,  Bliss.,  December  6, 1898. 


NBWTON  COUNTY. 

Whereas  the  connty  of  Newton,  State  of  Mississippi,  has  a  fertile  soi^ capable  of 
supporting  a  large  population,  but  is  largely  undeveloped  and  sparsely  settled 
because  of  lack  of  railroad  ana  transportation  facilities,  the  products  of  the  aoil 
being  marketed  only  at  ^eat  expense,  and  the  virgin  forest  witn  which  a  large  part 
of  its  sur&ce  is  covered  ts  to  a  considerable  extent  valueless  for  the  same  reason ;  and 

Whereas  the  ettension  of  the  Qulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  the  greatest  industrial  importance 
to  the  State,  and  more  especially  to  the  county  of  Newton,  through  or  near  which 
the  projected  line  of  said  road  will  run,  it  being  the  only  hope  for  the  development 
of  the  county ;  and 

Whereas,  in  order  to  secure  the  extension  of  said  road,  it  is  vital  that  the  QoTem- 
meut  of  the  United  States  should  turn  its  attention  to  the  development  of  the  harbor 
at  Ship  Island  and  at  Gnlfport  at  the  terminus  of  said  road: 

Now,  therefore^  he  ii  resolved  by  the  board  of  supervieore  of  the  County  of  Newton,  That 
it  is  tlie  sense  of  the  people  of  said  connlnr  that  the  improvement  of  said  harbor  at 
Gnlfport  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that  Gnlfport, 
the  terminus  of  said  road  and  immediately  opposite  Ship  Island  Harbor,  is  the 
proper  place  for  the  expenditure  of  money  looking  to  the  dredging  of  a  channel 
firom  Ship  Island  to  the  main  shore,  and  the  consequent  making  or  a  harbor. 

State  of  Mississippi,  Newton  County: 

I,  Eugene  Carleton,  chancery  clerk  and  ex  officio  clerk  of  the  board  of  supervisors, 
do  hereby  certify  that  the  foregoing  is  a  correct  copy  of  an  order  entered  upon  the 
minutes  of  said  board  in  book  3,  page  359. 

Given  under  my  hand  and  seal  of  office  this  the  14th  day  of  December,  1808. 

[SBAL.]  EUGKNB  Carlrton,  CUrk, 


COVINGTON  COUNTY. 

Board  of  supervisors,  December  term,  A.  D.  1898. 

State  of  Mississippi,  Covington  County, 

Be  it  remembered  that  on  Monday^  the  5th  day  of  December,  A.  D.  1898,  the  same 
being  one  of  the  days  of  the  aforesaid  meeting  of  the  board  of  supervisors,  the  fol- 
lowing, among  other  proceedings,  was  had  and  entered  of  record  on  the  records  of 
the  said  board,  in  the  words  and  figures  following,  to  wit: 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  industrial  importance  to  the  State, 
and  more  especially  to  the  County  of  Covington,  through  or  near  where  the  Gulf  and 
Ship  Island  Railroad  will  run ;  and 

Whereas,  in  order  to  secure  the  extension  of  said  road,  it  is  vital  that  the  Govern- 
ment of  the  United  States  should  turn  its  attention  to  the  development  of  a  harbor 
at  Ship  Island  and  at  Gnlfport,  at  the  terminus  of  said  road: 

Now,  therefore,  be  it  resolved  by  the  board  of  euperrisore  of  the  County  of  Covington, 
That  it  is  the  sense  of  the  people  of  said  county  tnat  the  improvement  of  said  harbor 
at  Gulfport  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that  Gnlf- 
port, the  terminus  of  said  road  and  immediately  opposite  Ship  Island  Harbor,  is  the 
proper  place  for  the  expenditure  of  money  looking  to  the  dreeing  of  a  channel  from 
said  Ship  Island  to  the  main  shore,  and  the  consequent  making  ox  a  harbor. 

State  op  Mississippi,  )     . 
Covington  County,       ) 

I,  Jas.  D.  Buchanan,  clerk  of  the  chancery  court  and  ex  officio  clerk  of  the  board 
of  supervisors  of  said  county,  do  hereby  certify  that  the  above  and  foregoing  is  a 
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irne  copy  of  an  order  of  said  board,  made  and  entered  of  record  on  the  day  and  year 
first  above  written,  as  the  same  appears  of  record  in  my  ofitice  in  minute  book  3, 
page  428. 

Given  nnder  my  hand  and  the  seal  of  said  board  of  supervisors  at  my  office  this  9th 
day  of  December,  1898. 

fssAL.]  JAS.  D.  BucHAi^ANy  Clerk, 

[Revenue  stamp.] 

WARBBN  COUNTT. 

State  of  Missisaippi,  Warren  Ctmnty. 

At  a  term  of  the  board  of  supervisors  of  said  county,  held  at  the  court-house 
thereof,  in  the  city  of  Vicksburg,  on  the  6th  day  of  December,  1898 : 

Present :  Hon.  H.  F.  Simrall,  president ;  William  Cnrphey,  £.  C.  Scott,  J.  S.  Crouch, 
W.  B.  Black;  J.  D.  Laughlin,  clerk:  D.  N.  Hebron,  sheriff. 

Among  other  proceedings  in  said  board  of  supervisors  on  the  day  and  yeat  afore- 
said was  the  following,  to  wit: 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  btate  of  Mississippi  is  a  matter  of  the  greatest  industrial  impor- 
tance to  the  State,  and  more  especially  to  the  counties  through  or  near  which  the 
projected  line  of  said  road  will  run,  and 

whereas,  in  order  to  secure  the  extension  of  said  road,  it  is  vital  that  the  Govern- 
ment of  the  United  States  should  turn  its  attention  to  the  development  of  the  har- 
bor at  Ship  Island  and  at  Gnlfport,  at  the  terminus  of  said  road : 

NoWf  therefore,  he  it  resolved  hy  ihehoard  of  Buperviaors  of  the  county  of  Warren,  That 
it  is  the  sense  of  the  people  of  said  count?  that  the  improvement  of  said  harbor  at 
Gulfjport  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that  Gulfpoi  t, 
the  terminus  of  said  road,  and  immediately  opposite  Ship  island  Harbor,  is  the 
proper  place  for  the  expenditure  of  monev  looking  to  the  dredging  of  a  channel  from 
said  Ship  Island  to  the  main  shore,  ana  the  consequent  making  of  a  harbor;  that 
access  to  said  harbor  either  from  the  north  or  south  is  through  a  channel  of  ample 
depth  to  accommodate  vessels  of  deepest  draft,  and  that  the  harbor  itself  is  safely 
protected  from  the  storms  and  waves  of  the  outer  Gulf. 

I,  J.  D.  Lau^hlin,  clerk  of  said  board  of  supervisors  of  Warren  County,  in  the  State 
of  Mississippi,  do  hereby  certify  that  the  within  and  foregoing  is  a  true  transcript 
from  the  records  of  said  board. 

In  testimony  whereof,  I  have  hereunto  set  my  hand  and  affixed  the  seal  of  said 
board  at  office  this  the  10th  day  of  December,  1898. 

[6KAL.]  J.  D.  Laughun,  Clerk, 

SMITH  COUNTY. 

Whereas  the  county  of  Smith,  State  of  Mississippi,  is  remote  from  any  railroad 
line,  and  is  largely  covered  by  virgin  forest  of  pine  and  hard  wood,  which  when 
removed  from  the  land  leaves  it  susceptible  of  a  nigh  state  of  cultivation,  yielding 
abundant  crops  of  cotton,  corn,  oats,  pease,  rice,  su^ar  cane,  potatoes,  and  other 
produce  adapted  to  the  soil  and  climate ;  it  also  has  inexhaustible  quarries  of  fire- 
proof rock,  which  has  been  thoroughly  tested  by  the  citizens  for  chimneys  and  cane- 
mill  furnaces,  all  of  which  in  order  to  reach  a  market  or  line  of  transportation  must 
be  hauled  on  wagons  a  distance  of  20  to  40  miles  over  bad  roads,  at  great  expense  of 
keeping  up  extra  teams  for  that  purpose,  and  the  only  hope  of  bettering  tnis  con- 
dition is  the  building  of  the  Gulf  and  Ship  Island  Railroad,  which  will  develop  the 
county  and  furnish  a  very  much-needed  communication  with  the  outside  world ;  and 

Whereas  in  order  to  senire  the  extension  of  said  road  it  is  highly  important  that 
the  Government  of  the  United  States  should  turn  its  attention  to  the  development 
of  Ship  Island  Harbor  and  at  Gnlfport,  at  the  terminus  of  said  railroad: 

Now,  therefore,  be  it  resolved  by  the  hoard  of  supervisors  of  the  eounty  of  Smith,  That 
it  is  the  sense  or  the  people  of  snid  county  that  the  improvement  of  said  harbor  at 
Gnlfport  is  of  the  utmost  importance  to  the  State  of  MisHissippi,  and  that  Gnlfport, 
the  terminus  of  said  road  and  immediately  opposite  Ship  Island  Harbor,  is  the  proper 

Slace  for  the  expenditure  of  money  looking  to  the  dredging  of  a  channel  from  said 
hip  Island  to  the  main  shore,  and  the  consequent  making  of  a  valuable  harbor  to 
the  General  Qovemment,  and  especially  to  the  people  of  the  State  of  Mississippi. 

A.  M.  Anderson,  President  of  the  Board. 
H.  A.  Thompson,  Member  of  the  Board. 
W.  J.  Eaton,  Member  of  the  Board, 
A.  C.  Hales,  Member  of  the  Board. 
J.  Z.  Barbbb,  Member  of  the  Board. 
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Stats  of  Mississippi,  Smith  County: 

ly  W.  H.  JoDeSt  olerk  of  the  chancery  oonrt  of  said  county,  hereby  certify  that  ibe 
above  and  foregoing  is  a  true  and  correct  copy  of  a  resolution  passed  by  (he  board  of 
supervisors  of  said  county  at  the  December  term,  18^,  thereof,  as  appears  on  tiie 
minutes  of  said  board,  Book  A,  pages  475  and  476,  in  my  office. 

Witness  my  hand  and  seal  of  office,  dated  at  Raleigh,  Mississippi,  this  the  lOth.  day 
of  December,  181)8.  ' 

[SEAL.]  W.  H.  Jones,  CUrk. 

LOWNDES  COUNTY. 

Whereas  the  extension  of  the  Gnlf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  the  greatest  industrial  imporfeaiK^e 
to  the  State,  and  more  especially  to  the  counties  through  or  near  which. the  projected 
line  of  said  road  will  run ;  and 

Whereas  in  order  to  secure  the  extension  of  said  road  it  is  vital  that  the  Govern- 
ment of  the  United  States  should  turn  its  attention  to  the  development  of  the  harbor 
at  Ship  Island  and  at  Gulfport,  at  the  terminus  of  said  road: 

-iVow,  thereforey  he  it  resolved  hy  the  board  of  euperrUors  of  the  county  of  Lowndes,  That 
it  is  the  sense  of  the  people  of  said  county  that  the  improyement  of  said  harbor  at 
Gulfport  is  of  the  utmost  importance  to  the  State  of  Mississippi ;  and  that  Gulfport, 
the  terminus  of  said  road  and  immediately  opposite  Ship  Island  Harbor,  is  a  proper 
place  for  the  expenditure  of  money  looking  to  the  dredging  of  a  channel  from  said 
Ship  Island  to  the  main  shore  and  the  consequent  making  of  a  harbor. 

F.  B.  Frankun, 
President  Board  Supervisors,  Lovondes  County,  Mi$$^ 


HANCOCK  COUNTY. 
By  the  board  of  supervisors,  December  term,  1898. 
State  of  Mississippi,  Hancock  County: 

Be  it  remembered  that  at  the  above  stated  term  of  the  board  of  supervisors  of  said 
county  the  following  resolutiou  was,  by  order  of  said  board,  spread  upon  tlie 
minutes,  to  wit: 

On  motion,  duly  seconded  and  carried,  it  is  ordered  that  the  following  resolution 
be  spread  upon  tne  minutes  of  this  board,  to  wit: 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  MissisHippi  is  a  matter  of  the  greatest  industrial  impor- 
tance to  the  State,  and  more  espet* iaily  to  the  counties  through  or  near  which  the 
projected  line  of  said  road  will  run;  and 

Whereas,  in  order  to  secure  the  extension  of  said  road,  it  is  vital  that  the  Govern- 
ment of  the  United  States  should  turn  its  attention  to  the  development  of  a  harbor 
at  Ship  Island  at  Gulfport  at  the  terminus  of  said  road: 

NoWf  therefore^  he  it  resolved  by  the  board  of  supervisors  of  the  county  of  Hancock^  That 
it  is  the  sense  of  the  people  of  snid  county  that  the  improvement  of  said  harbor  at 
Gulfport  is  of  the  utmost  importance  to  the  State  of  Missitisippi,  and  that  Gulfport, 
the  terminus  of  said  road  and  immediately  opposite  Ship  Island  Harbor,  is  the  proper 
place  for  the  expenditure  of  money  looking  to  the  dredging  of  a  channel  from  Ship 
Island  to  the  main  shore,  and  the  consequent  making  of  a  harbor. 

Be  it  further  resolred.  That  a  copy  of  these  resolutions  be  transmitted  by  the  clerk 
of  this  board  to  each  of  our  Senators  in  the  Senate  of  the  United  States,  and  also  a 
copy  to  F.  A.  McLain,  Member  of  Congress  from  this  district. 

I,  Emile  H.  Hofifmann,  clerk  of  the  chancery  court  and  ex  officio  clerk  of  the  board 
of  supervisors  in  and  for  the  county  and  State  aforesaid,  do  hereby  certify  that  the 
above  and  foregoing  transcript  is  a  true  and  correct  copy  from  the  minutes  of  said 
board,  and  entcreif  thereon  at  the  December  term,  1898,  on  the  5th  day  of  said 
month,  as  the  same  appears  from  said  minutes,  in  Book  D,  on  page  472. 

Given  under  my  hand  and  official  seal  at  Bay  St.  Louis  this  the  7th  day  of  Decem- 
ber, A.  D.  1898. 

[seal.]  E.  H.  Hoffmann,  Clerk, 

MONROE  COUNTY. 
State  of  Mipsissippi,  Monroe  County: 

Whereas  tbe  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  the  greatest  industrial  importance 
to  the  State,  and  more  especially  to  the  counties  through  or  near  which  the  projected 
line  of  said  road  will  run ;  and 

Whereas  in  order  to  secure  the  extension  of  said  road  it  is  vital  that  the  Govern- 
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xnent  of  the  United  States  shonld  turn  its  attention  to  the  development  of  the  harbor 
at  2Sliip  Island  and  at  Gulfport  at  the  terminus  of  said  road: 

JS^otr^  thwefore^  he  it  resolred  bif  the  board  of  supervisors  of  the  county  of  Monroe,  That 
It  Ih  the  sense  of  the  people  of  said  county  that  the  improvement  of  said  harbor  at 
Qulfporty  or  some  point  opposite  Ship  Island  or  adiacent  thereto,  is  of  the  utmost 
importance  to  the  State  of  Mississippi,  and  that  Gulfport,  the  terminus  of  said  road 
and  immediately  opposite  Ship  Island  Harbor,  is  the  proper  place  for  the  expenditure 
of  money  looking  to  the  dredging  of  a  channel  from  said  Ship  Island  to  the  main 
shore  and  the  consequent  making  of  a  harbor. 

Tbe  foregoing  is  a  true  and  perfect  copy  of  a  resolution  passed  by  the  board  of 
sapervisors  of  Monroe  County,  Miss.,  at  their  December,  18U8,  meeting,  as  appears 
in  minute  book  No.  6,  page  274. 

Given  under  my  hand  and  seal  this  December  8,  1898. 

[SEAL.]  T.  O.  JONKS, 

Chancery  Clerk  of  Monroe  County,  Mise, 

WAYNE  COUNTY. 
Supervisors'  court,  December  term,  A.  D.  1898. 
State  of  Mississippi,  fVayne  County: 

Whereas  we  deem  it  of  great  importance  to  the  people  of  the  State  of  Mississippi 
tluit  the  harbor  of  Ship  Island  be  improved: 

Sow,  therefore,  be  it  resolved  by  the  board  of  supervisors  of  said  county,  That  it  is  the 
sense  of  the  people  of  the  said  couuty  of  Wayne  that  the  improvement  of  the  harbor 
of  Ship  Island  is  of  the  utmost  importance  to  said  btate. 

Statk  ok  Mississippi,  Wayne  County: 

I,  W.  8.  Davis,  clerk  of  the  supervisors*  court  of  said  county,  do  certify  that  the 
above  is  a  true  copy  of  the  order  made  by  the  board  at  the  December  term,  1898,  as 
shown  from  the  minutes. 

Given  under  my  hand  and  seal  December  6,  1898. 

[8BAL.]  W    S.  Davis,  Clerk, 

MADISON  COUNTY. 

State  of  Mississippi,  Madison  County: 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  the  greatest  indnstrial  impor- 
tance to  the  State,  and  more  especially  to  the  counties  through  or  neai*  which  the 
projected  line  of  said  road  will  run;  and 

Whereas,  in  order  to  secure  the  extension  of  said  road,  it  is  vital  tliat  the  Govern- 
ment of  the  United  States  should  turn  its  attention  to  the  development  of  the  harbor 
at  Ship  Island  and  at  (>ult*port  at  the  terminus  of  said  road: 

Noic,  therefore,  be  it  resolred  by  the  board  of  supervisors  of  the  county  of  Madison,  That 
it  is  the  sense  of  the  people  of  said  county  that  the  improvement  of  said  harbor  at 
(julfport  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that  Gulfport,, 
the  terminus  of  said  road  and  immediately  opposite  Ship  Island  Harbor,  is  the  proper 
place  for  the  expenditure  of  money  looking  to  the  dredging  of  a  channel  from  said 
Ship  Island  to  the  main  shore  and  the  couseq^ueut  making  of  a  L arbor. 

Ordered. 

W.  M.  Reid, 
President  Hoard  of  Supervisors, 

Entered  on  the  ininntes  of  the  board  of  supervisors  of  Madison  County.  Min.  B. 
I,  p.  381. 

G.  R.  Kemp,  Clerk. 

TATE  COUNTY. 
Supervisors'  court,  December  tern\,  1898. 
Tub  State  of  Mississippi,  Tate  County: 

Be  it  remembered  that  at  the  above-stated  term  of  the  honorable  supervisors*  court 
of  said  county  an  order  was  then  and  there  made  by  said  court,  which  was  in  the 
folic  wing  words,  to  wit: 

No.  178. — In  tbe  matter  of  establishing  a  deep-water  harbor  on  the  coast  of  Missis- 
sippi and  memorializing  Congress  for  an  appropriation  to  insure  deep  water  from 
Gulfport  to  Ship  Island. 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern  bound- 
ary of  the  State  of  Mississippi  is  a  matter  of  the  greatest  industrial  importance  to 
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the  State,  and  more  espeoially  to  the  oonnties  through  or  near  which  the  projeeted 
line  of  said  road  will  niu ;  and 

Whereas,  in  order  to  secure  the  extension  of  said  road,  it  is  vital  that  the  Govern- 
ment of  the  United  States  should  tnru  its  attention  to  the  development  of  the  harbor 
at  Ship  Island  and  at  Gnlfport  at  the  termiuas  of  said  road : 

NoWf  therefore,  he  it  reeolred  bif  the  board  of  aupervieore  of  the  oountif  of  Tate,  Tliafc 
It  is  the  sense  of  the  people  of  said  oonnty  that  the  improvement  of  said  harbor  at 
Gulfport  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that  Gnlfjport, 
the  terminus  of  said  road  and  immediately  opposite  Ship  Island  Harbor,  is  the  proper 
nlace  for  the  expenditure  of  money  looking  to  the  dredging  of  a  channel  from  said 
Ship  Island  to  the  main  shore,  and  the  consequent  making  of  a  harbor. 

I,  Sam.  J.  House,  clerk  of  the  supervisors'  court  in  and  for  said  county  and  State 
aforesaid,  do  hereby  certify  that  the  above  aud  foregoing  allowance  is  a  just,  trne, 
and  perfect  copy  of  an  order  of  the  said  court  made  aud  entered  at  its  December 
term  thereof,  A.  D.  1898,  as  the  same  appears  of  record  in  my  said  office,  in  minate 
book  D,  page  533. 

Given  under  my  hand  and  official  seal  of  said  court,  at  my  office,  this  8th  day  ot 
December,  A.  D.  1898. 

[SEAL.]  Sam.  J.  Houas,  CUrk. 

Revenue  stamps.  1 

PEABL  RIVER  COTJKTY. 

Board  of  supervisors,  December  term,  A.  D.  1808. 

State  of  Mississippi,         (     . 
County  of  Pearl  River.  ] 
Be  it  remembered  that  on  Monday,  the  5tb  day  of  December,  A.  D.  1898,  the  same 
being  one  of  the  days  of  the  aforesaid  meeting;  of  said  board  of  supervisors,  the  fol- 
lowing among  other  proceedings  was  had  and  entered  of  record  on  the  records  of 
said  board,  in  the  words. and  figures  following,  to  wit: 

Whereas  the  extension  of  the  Columbia.  Lumberton  and  Gulf  Railroad,  operating 
in  connection  with  the  Gulf  and  Ship  Island  Railroad,  is  a  matter  of  great  impor- 
tance to  the  State,  and  especially  to  the  county  of  Pearl  River;  aud 

Whereas,  in  order  to  secure  the  extension  of  said  road,  it  is  of  vital  importance  that 
the  Government  of  the  United  States  give  its  attention  to  the  development  of  the 
harbor  at  Ship  Island  and  at  Gulfport  and  at  the  terminus  of  the  Gulf  and  Ship 
Island  Railroad : 

Be  it  resolved  by  the  board  of  supervisors  of  the  county  of  Pearl  River^  That  it  is  the 
sense  of  the  people  of  said  county  that  the  improvement  of  said  harbor  at  Gnlfport 
is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that  Gulfport  is  the 
proper  place  for  the  expenditure  of  money  looking  to  the  dredging  of  a  chauuel 
m>m  Ship  Island  to  the  main  shore,  and  the  consequent  making  of  a  harbor. 

Resolved  further.  That  the  clerk  of  this  board  furuish  a  certified  copy  of  theso 
resolutions  to  our  Representative  in  Congress  from  the  Sixth  Congressional  district 
of  Mississippi. 

The  State  of  Mississippi,        > 
County  of  Pearl  River.  S 

I,  N.  Batsen,  clerk  of  the  chancery  court  and  ex  officio  clerk  of  the  board  of 
supervisors  of  said  county,  do  hereby  certify  that  the  above  and  foregoing  is  a  true 
copy  of  an  order  of  said  board,  made  and  entered  of  record  on  the  day  aud  year  first 
above  written,  as  the  same  appears  of  record  in  my  office  in  minute  book  2,  page  225. 

Given  under  my  hand  and  the  seal  of  said  board  of  supervisors  at  my  office  this 
6th  day  of  December,  1898. 

[seal.]  ♦  N.  Batsen,  Clerk. 

SCOTT  COUNTT. 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  the  greatest  iudustrial  impor- 
tance to  the  Stat«,  more  especially  the  county  of  Scott,  through  which  the  projected 
line  of  said  road  will  run;  and 

Whereas  in  order  to  secure  the  extension  of  said  road  it  is  vital  that  the  Govern- 
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ment  of  the  United  States  Bhoald  tarn  ite  attention  to  the  development  of  the  har- 
bor at  Ship  Island  and  at  Qalfport,  the  terminus  of  said  road ;  and 

Whereas  the  State  of  Mississippi  has  no  seaport  town  for  the  outlet  of  her 
immense  timber  and  agricultural  products,  and  the  dredging  of  a  channel  from  Ship 
Island  to  Gulfport  and  the  extension  of  the  Qulf  and  Ship  Island  Railroad  will  meet 
this  great  want : 

Now,  thereforey  he  it  resolved  hy  the  board  of  suf^ervieore  of  Soott  County,  That  it  is 
the  sense  of  the  people  of  said  county  that  the  improvement  of  the  harbor  at  Gulf- 
port  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that  Gulfport^  the 
terminus  of  said  road  and  which  is  immediately  opposite  Ship  Island  Harbor,  is  the 
proper  place  for  the  expenditure  of  money  looking  to  the  dredging  of  a  channel 
from  said  Ship  Island  to  the  main  shore,  and  the  consequent  making  of  a  harbor. 

State  of  Mississippi,  Scott  Counly: 

I,  J.  A.  Ware,  cierk  of  the  board  of  supervisors  of  said  county,  hereby  certify 
that  the  above  is  a  true  copy  of  the  preamule  and  resolutions  adopted  by  tne  board 
of  supervisors  of  said  county  at  the  becember  term,  1898. 

Witness  my  hand  and  seal  of  office,  December  6, 1898. 

[SEAL.]  J.  A.  Wabb^  Clerh. 


.     JONBS  COUNTY. 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  will  open  up  to  commerce  the  largest  section  of  virgin  timber 
Itmds  now  in  the  State ;  and 

Whereas  the  said  extension  above  referred  to  will  run  through  as  fine  an  agricul- 
tural section  as  there  is  in  the  State ;  and 

Whereas  the  farmers  along  said  proposed  extension  are  put  to  the  inconvenience 
of  hauling  their  products  20  to  40  miles  to  market,  the  counties  of  Covington,  West 
Jones,  West  Jasper,  Smith,  Simpson,  Lawrence,  and  Marion  alone  producing,  by 
actual  gin  statistics,  56,000  bales  of  cotton ;  and 

Whereas  in  order  to  secure  the  said,  extension  above  mentioned  it  is  vital  that 
the  Government  of  the  United  States  should  turn  its  attention  to  the  development 
of  a  harbor  on  our  Gulf  coast,  as  recommended  by  our  last  legislature : 

Now,  therefore,  he  it  resolved  by  the  hoard  of  supervisors  of  the  county  of  Jones,  That 
insomuch  as  the  interests  of  our  people  and  the  people  of  that  portion  of  the  State 
through  which  said  Gulf  and  Ship  Island  Railroad  is  to  run  will  be  and  is  identified 
with  the  development  of  a  harl>or  at  Gulfport,  the  terminus  of  the  G.  and  S.  I.  R.  R., 
it  is  the  sense  of  the  people  of  said  county  that  Gulfport,  immediately  opposite  Ship 
Island  Harbor,  is  the  proper  place  for  the  expenditure  of  money  looking  to  the  dredg- 
ing of  the  channel  from  said  Ship  Island  to  the  main  shores  and  the  consequent 
making  of  a  harbor. 

The  State  of  Mississippi,  County  of  Jones : 

I,  J.  A.  Trimon,  clerk  of  the  board  of  supervisors  of  said  county  and  State,  do 
hereby  certify  that  the  above  is  a  true  copy  of  the  resolutions  adopted  by  the  board 
of  supervisors  of  said  county  at  their  December  term,  1898,  as  the  same  appears  of 
record  of  the  minutes  of  the  board  of  supervisors  in  Book  B,  page  412. 

Given  under  my  hand  and  seal  this  December  5, 1898. 

[Revenue  stamps.]  J.  A.  Trimon,  Clerk. 


COPIAH  COTTNTT, 
Board  of  supervisors,  Deoember  term,  1898. 

State  of  Mississippi,  Copiah  County: 

Be  it  remembered  that  at  the  above-stated  term  of  the  honorable  board  of  super- 
visors of  said  county  an  order  was  there  and  then  made  by  said  board  which  was  in 
the  following  words,  to  wit: 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern  bound- 
ary of  the  State  of  Mississippi  is  a  matter  of  the  greatest  industrial  importance  io 
the  State,  and  more  especially  to  the  counties  through  or  near  which  the  projected 
line  of  said  road  will  run;  and 

Whereas  in  order  to  secure  the  extension  of  said  road  it  is  vital  that  the  Govem- 
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mentof  tho  United  States  sUoald  turn  its  attention  to  the  development  of  the  harbor 
at  Ship  Island  aud  at  Gulfport,  at  the  terminna  of  said  road: 

Notr,  therefore,  be  it  resolved  by  ike  board  of  euipervieore  of  the  county  of  Copiah.  That 
it  is  tlie  sense  of  the  people  of  said  coontj  that  the  improvement  of  said  harbor  at 
Gulfport  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that  Galfport, 
the  terminus  of  said  road  and  immediately  opposite  Ship  Island  Harbor,  is  the  proper 
place  for  the  expenditure  of  money  looking  to  the  dredgiug  of  a  channel  from  said 
Ship  Island  to  tne  main  shore  and  the  consequent  making  of  a  harbor. 

I,  J.  D.  Dampeer,  clerk  of  the  chancery  court  and  ex  officio  clerk  of  the  board  of 
supervisors  in  and  for  tho  county  and  State  aforesaid,  do  hereby  certify  that  the 
above  and  foregoing  is  a  Jnst,  true,  and  perfect  copy  of  an  order  of  the  said  board 
of  supervisors,  made  and  entered  at  their  December  term  thereof,  A.  D.  1898,  as  the 
aame  appears  oY  record  in  my  office  in  minute  book  H,  page  118. 

Given  under  my  hand  and  official  seal,  at  office  this  the  14th  day  of  December, 
A.  D.  1898. 

[seal.]  J.  D.  Dampkkr,  Clerk, 


STTNFLOWBR  COUNTY. 

Board  of  Supervisors,  December  term,  1898. 

Statb  of  Mississippi,  Sunflotoer  County: 

Be  it  remembered  that  at  the  above>stated  term  of  the  honorable  board  of  super- 
visors of  said  county  an  order  was  there  and  then  made  by  said  board  which  was 
in  the  following  words,  to  wit : 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  the  greatest  industrial  importance 
to  the  State,  and  more  especially  to  the  counties  through  or  near  which  the  projected 
line  of  said  road  will  run ;  and 

Whereas  in  order  to  secure  the  extension  of  said  road  it  is  vital  that  the  Govern- 
m  nt  of  the  United  States  should  turn  its  attention  to  the  development  of  the  harbor 
at  Ship  Island  and  at  Gulfport,  at  the  terminus  of  said  road : 

Now,  therefore,  be  it  resolved  by  the  board  of  supervisors  of  the  county  of  Sunflower, 
That  it  is  the  sense  of  the  people  of  said  county  that  the  improvement  of  said  har- 
bor at  Gulfport  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that 
Gulfport,  the  terminus  of  said  road  and  immediately  opposite  Ship  Island  Harbor, 
is  the  proper  place  for  the  exnenditure  of  money  looking  to  the  dredging  of  a  chan- 
nel from  said  Ship  Island  to  tne  main  shore  and  the  consequent  making  of  a  harbor. 

I,  W.  P.  Graham,  clerk  of  the  chancery  court  and  ex  officio  clerk  of  the  board  of 
supervisors  in  and  for  the  county  and  State  aforesaid,  do  hereby  certify  that  the 
above  and  foregoing  is  a  just,  true,  and  perfect  copy  of  an  order  of  the  said  board 
of  supervisors  made  and  entered  at  their  December  term  thereof,  A.  D.  1898,  as  the 
same  appears  of  record  in  my  said  office  in  minute  book  4,  page  235. 

Given  under  my  hand  and  official  seal,  at  — ^  this  10th  day  of  December,  A.  D. 
1898. 

[SEAL.]  W.  P.  Graham,  Clerk. 


OOAHOMA  COUNTY. 
Board  of  supervisors,  December  term,  1898. 

State  of  BfississiPPi,  Coethama  County: 

Be  it  remembered  that  at  the  above-stated  term  of  the  honorable  board  of  super- 
visors of  said  county  an  order  was  then  and  there  made  by  said  board  which  was  in 
the  following  words,  to  wit : 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern  bound- 
ary of  the  State  of  Mississippi  is  a  matter  of  the  greatest  Industrial  importance  to 
the  State,  and  more  eex>ecially  to  the  counties  through  or  near  which  the  projected 
line  of  said  road  will*tun ;  and 

Whereas  in  order  to  secure  the  extension  of  said  road  it  is  vital  that  the  Govern- 
ment of  the  United  States  should  turn  its  attention  to  the  development  of  the  harbor 
at  Ship  Island  and  at  Gulfport,  at  the  terminus  of  said  road : 

Now,  theniforef  be  it  resolved  by  the  board  of  supervisors  of  the  county  of  Coahoma,  That 
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it  is  Che  sense  of  the  people  of  said  ooanty  that  the  imp  rovement  of  said  harbor  at 
Galfport  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that  Golfport, 
theterminnsof  said  road  and  immediately  opposite  Ship  Island  Harbor,  is  the  proper 

glace  for  the  expenditnre  of  money  looking  to  the  dredging  of  a  ohannel  from  said 
hip  Island  to  the  main  shore  and  the  consequent  making  of  a  harbor. 

Stats  of  Mississippi,  CottKama  County: 

I,  M.  J.  Bouldin,  the  undersigned  clerk  of  the  chancery  court,  and  ex  officio  olerk 
of  the  board  of  supervisors  in  and  for  the  above-named  county,  do  hereby  certify 
that  the  above  and  foregoing  is  a  true  and  correct  copy  of  an  order  of  the  board 
of  supervisors  of  said  county  passed  and  adopted  on  the  5th  day  of  December,  1898, 
and  as  the  same  appears  of  record  on  the  minutes  of  said  board,  at  pages  285  and  286. 

Given  under  my  hand  and  seal  of  said  oourt^at  my  office,  in  Clarksdale,  Miss.,  this 
the  6th  day  of  December,  1838. 

[8£AL.]  M.  J.  BoULDUTi  Clerk. 


TALLAHATCHIE  COUNTY. 
Board  of  snpervisors,  December  term,  1898. 

Statb  ow  Mississippi,  Tallahatchie  County: 

Be  it  remembered  that  at  the  above-stated  term  of  the  honorable  board  of  snper> 
visors  of  said  connty,  an  order  was  then  and  there  made  by  said  board  which  was  in 
the  following,  words,  to  wit : 

Whereas  uie  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  the  greatest  industrial  importance 
to  the  State,  and  more  especially  to  the  counties  through  or  near  which  the  projected 
line  of  said  road  will  run,  and 

Whereas  in  order  to  secure  the  extension  of  said  road  it  is  vital  that  the  Govern- 
ment of  the  United  States  should  turn  its  attention  to  the  development  of  the  harbor 
at  Ship  Island  and  at  Gulf)[>ort  at  the  terminus  of  said  road : 

NoWf  therefore,  he  it  resolved  hw  the  hoard  of  supervieors  of  the  county  of  Tallahatchie, 
That  it  is  the  sense  of  the  people  of  said  county  that  the  improvement  of  said  harbor 
at  Gulfport  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that  Gulf- 
port,  the  terminus  of  said  road  and  immediately^  opposite  Ship  Island  Harbor,  is  the 
proper  place  for  the  expenditure  of  money  looking  to  the  dredging  of  a  channel  from 
said  Ship  Island  to  the  main  shore  and  the  consequent  making  of  a  harbor. 

I,  D.  W.  Patterson,  clerk  of  the  chancery  court  and  ex  officio  clerk  of  the  board  of 
supervisors  in  and  for  said  county  and  State  aforesaid,  do  hereby  certify  that  the 
above  and  foregoing  writ  is  a  just,  true,  and  perfect  copy  of  an  order  of  the  said 
board  of  supendsors,  made  and  entered  at  their  December  term  thereof,  A.  D.  1898,  as 
the  same  appears  of  record  in  my  office,  in  minute  book  5,  page  354. 

Given  under  my  hand  and  official  seal  of  said  board  of  supervisors  at  my  offlee 
this  the  6th  day  of  December,  1898. 

[SBAL.]  D.  W.  Pattkbson,  Clerk. 


FBAKKLIN  COUNTY. 

Board  of  supervisors,  December  term,  1898. 

State  of  Mississippi,  Franklin  County: 

Be  it  remembered  that  at  the  above-stated  term  of  the  honorable  board  of  super- 
visors of  said  county  an  order  was  then  and  there  made  by  said  board,  which  was  in 
the  following  words,  to  wit: 

Whereas  the  extension  of  the  Gulf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  the  greatest  indnstrial  impor- 
tance to  the  State,  and  more  especially  to  the  counties  through  or  near  which  the 
pr^cted  line  of  said  road  will  rnn ;  and 

Whereas,  in  order  to  secure  the  extension  of  said  road,  it  is  vital  that  the  Govern- 
ment of  the  United  States  should  tnrn  its  attention  to  the  development  of  the  harbor 
at  Ship  Island,  and  at  Gulfport,  at  the  terminus  of  said  road: 

Now,  therefore,  be  it  resolved  hy  the  board  of  supervisors  of  the  county  of  Franklin,  That 
it  is  the  sense  of  the  people  of  said  countv  that  the  improvement  of  said  harbor  at 
Gul^ort  is  of  the  utmost  Importance  to  the  State  of  Mississippi,  and  that  Gnl^' 
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the  tenninas  of  said  road,  and  immediately  opposite  Ship  Island  Harbor,  is  the 

S roper  place  for  the  expenditure  of  money  looking  to  the  dredging  of  a  channel  Itom 
hip  Island  to  the  main  shore  and  the  consequent  making  of  a  harbof . 

I,  E.  H.  Wenbnrth.  clerk  of  the  chancery  court  and  ex  officio  clerk  of  the  board  of 
snpenrisors  in  and  for  said  county  and  State  aforesaid,  do  hereby  certify  that  the 
above  and  foregoing  writ  is  a  just,  true,  and  perfect  copy  of  an  order  of  the  said 
board  of  supernsors  made  and  entered  at  their  December  term  thereof,  A.  D.  1898,  as 
the  same  appears  of  record  at  my  office  in  minute  book,  page . 

Given  under  my  hand  and  official  seal  of  said  boMrd  of  superrisors  at  my  office  this 
the  6th  day  of  December^  1888. 

E.  H.  WxNBUBTHy  Clerk. 


KB8H0BA  COUKTT. 

Whereas  the  oonnty  of  Neshoba,  State  of  liississippi,  has  a  fertfle  soil  capable  of 
supporting  a  large  population,  but  is  only  thinly  settled,  for  the  reason  that  there 
is  no  railroad  or  navigable  stream  within  or  near  its  borders,  and  although  a  large 
amount  of  cotton  and  agricultural  products  are  nown  upon  the  lands  that  are 
worked  it  is  marketed  at  a  very  great  expense,  having  to  be  hauled  over  bad  roads 
firom  25  to  45  piiles  to  reach  a  mnsportation  line,  ana  the  virgin  forest  with  which 
a  large  part  of  its  surfisce  is  covered  is  of  no  value  for  the  reason  stated ;  and 

Whereas  the  extension  of  the  Gnlf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  the  greatest  importance  to  the 
State  and  more  especially  to  the  county  of  Neshoba,  through  or  near  which  the  pro- 
jected line  of  said  road  will  run,  it  being  the  only  hope  for  the  development  of  the 
county;  and 

Whereas,  in  order  to  seouro  the  extension  of  said  road,  it  is  vital  that  the  Govem- 
ment  of  the  United  States  should  turn  its  attention  to  the  development  of  the  har- 
bor at  Ship  Island,  and  at  Gulfport  at  the  terminus  of  said  road: 

NoWf  therefore,  be  U  reeolved  by  ike  hoard  of  stipervisore  of  ike  ooimty  of  Neshoba, 
That  it  is  the  sense  of  the  people  of  said  county  that  the  improvement  of  said  harbor 
at  Gulfport  is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that  Golf- 
]>ort,  the  terminus  of  said  road  and  immediately  opposite  Ship  Island  harbor,  is  the 
proper  place  for  the  expenditnro  of  money  looking  to  the  dredginjgof  a  channel  from 
said  Ship  Island  to  the  inain  shoro  and  the  consequent  making  ofa  harbor. 

Statb  gw  Mississippi^  Neshoba  Cotmtyi 

I,  S.  H.  Stribling,  clerk  of  the  ohanoery  court  in  and  for  said  county,  certify 
that  the  forogoing  and  attached  is  a  true  copy  of  resolutions  passed  by  uie  board 
of  supervisors  of  Neshoba  County  at  the  December,  1898,  meeting  thereof. 

Given  under  my  hand  and  seal  of  office,  affixed  at  Philadelphia,  Miss.,  this  Decem- 
ber 7,  1898i 

[6BAL.]  8.  H.  Stribling,  Chameerff  Clerk, 


LKATTW  COUNTY. 

Whereas  the  oonnty  of  Leake,  State  of  Mississippi,  has  a  fertile  soil,  capable  of 
supporting  a  large  population,  bnt  is  only  sparselv  settled,  for  the  roason  that  there 
is  no  railroad  or  navigable  stroam  within  its  borders  or  near  them,  and  although  a 
large  amount  of  cotton,  wool,  and  other  agricultural  products  are  produced  on  the 
lands  that  are  worked,  it  is  marketed  only  at  great  expense  because  of  having  to  be 
haiuled  over  bad  roads  from  twenty  to  forty-five  miles  to  roach  a  transportation 
line,  and  the  virgin  forest  with  which  a  large  part  of  its  surface  is  corerod  is  value- 
ess  for  the  same  roason ;  and 

Whereas  the  extension  of  the  Gnlf  and  Ship  Island  Railroad  to  the  northern 
boundary  of  the  State  of  Mississippi  is  a  matter  of  the  groatest  industrial  impor- 
tance to  the  State,  moro  especially  the  county  of  Leako,  through  which  the  projected 
line  of  said  road  will  run ;  and 

Whereas,  in  order  to  securo  the  extension  of  said  road,  it  is  vital  that  the  (Govern- 
ment of  tne  United  States  should  turn  its  attention  to  the  development  of  the 
harbor  at  Ship  Island  and  Gulfport,  the  terminus  of  said  road ;  and 

Whereas  the  State  of  Mississippi  has  no  seaport  town  for  the  ontlet  of  her 
immense  timber  and  agricultural  products,  and  tlie  dredging  of  a  channel  from  Ship 
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Island  to  Gnlfport,  and  the  extension  of  the  Galf  and  Ship  Island  Railroad  will 
meet  this  great  want : 

Now,  therefore,  he  it  resolved  by  the  hoard  of  euperviaors  of  Leake  County,  That  it  is  the 
sense  of  the  people  of  said  county  that  the  improyement  of  said  harhor  at  Gnlfport 
is  of  the  utmost  importance  to  the  State  of  Mississippi,  and  that  Gnlfport^  the  ter- 
minus of  said  road,  which  is  immediatel;^  opposite  Ship  Island  Harhor,  is  (he  proper 
Slace  for  tiie  expenditure  of  monev  looking  to  the  dredging  of  a  channel  from  said 
hip  Island  to  tne  main  shore,  ana  the  consequent  making  of  a  harhor. 
Be  it  further  resolved,  That  tnese  resolutions  he  puhlishcS  in  the  county  papers  and 
that  the  olerk  of  this  hoard  fnmish  copy  thereof  to  said  papers  for  that  purpose,  and 
that  copies  he  sent  to  our  Senators  and  immediate  Representatiye  in  Congress  hy 
said  olerk. 

State  of  Mississippi,  Leake  County: 

I,  J.  L.  McMillon,  olerk  of  the  hoard  of  superrisors,  in  and  for  said  county  and 
Stat>e  of  Mississippi,  herehy  certify  that  the  ahove  and  foregoing  is  a  true  and  correct 
copy  of  a  resolution  passed  by  the  honorable  hoard  of  supervisors  of  above-named 
eonnty  and  State,  in  regular  session  on  the  5th  day  of  December.  1898,  as  will  appear 
from  the  minutes  of  said  board  on  page  256  of  minute  book  No.  4. 

Given  under  my  hand  and  official  seal  this  December  9, 1£^. 

[8KAL.]  J.  L.  McMillon. 

[Revenue  stamp.]  Chaneery  Clerk  and  Clerk  of  the  Board 

of  8upenfi$or$,  Leake  County,  Miaa. 


lattbr  of  trb  collector  of  customs,  8hield8boro,  miss. 

Office  of  the  Collector  of  Customs, 
Port  of  Shieldehoro,  Miee,,  December  9, 1898. 
Sir:  As  requested  in  your  letter  of  the  4th  instant,  I  inclose  a  statement  showing 
the  number  and  tonnage  of  vessels  that  loaded  in  Ship  Island  Harbor  during  the 
fiscal  year  ending  June  30, 1898.  and  the  value  of  their  cargoes. 

I  am  not  familiar  enough  witn  the  commerce  of  the  Sound  ports  to  state  all  the 
advantages  that  would  accrue  f^om  a  26-foot  channel  through  Ship  Island  bar,  but 
would  suggest  that  large  vessels  would  not  be  delayed  a  week  or  ten  days  by  low 
water,  as  often  happens  under  present  conditions,  if  there  were  such  a  channel,  and 
there  would  be  a  material  reduction  of  insurance  rates,  and  incidentally  freights,  if 
all  sizes  of  vessels  could  go  to  sea  from  the  harbor  loaded  without  risk  of  grounding, 
and  thereby  springing  a  leak  which  would  endanger  the  safety  of  the  vessel  the  rest 
of  the  voyage. 

Respectfully,  yours,  J.  H.  Espy,  /fecial  Deputy  Collector. 

Mai.  ^^*  '^*  RossELL, 

United  States  Engineer,  Mobile,  Ala. 


Transactions  ofBHoxi  customs  office  for  fiscal  year  ending  June  SO,  1898. 


Vessela. 

Tons. 

KntranoeR  in  foreign  trade 

90 
65 

90,863 

Clearances  in  foreifirn  trade 

61, 527 

Total 

166 

152,390 

Bntraooes  in  ooaatwise  trade 

14 
U 

12, 054 

niAurAn<^Aii  in  ooaatwine  trjde. 

10  630 

Total 

26 

22,684 

Value  of  exports  to  foreign  countries,  $527,144. 

The  above  statement  shows  the  business  actually  done  through  the  Biloxi  office, 
and  does  not  include  the  vessels,  probably  about  30  per  cent  of  the  above,  that 
enter  and  clear  at  Pascagoula  office,  though  they  take  on  their  cargo  in  Ship  Island 
Harbor. 

J.  H.  Espy,  Special  Deputy  Collector. 
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letters  of  ths  collkctor  of  customs,  biloxi,  boss. 

Office  of  the  Coi*lector  of  Customs, 

Port  of  Biloxi,  MiB9,,  Deoemhor  6, 1898. 
Sir:  Referring  to  the  reqaest  contained  in  yoar  letter  of  the  4th  instant,  for  a  state- 
ment nhowing  tne  advantages  that  would  acome  to  Ship  Island  Harhor  were  the 
pass  over  the  bar  deepened  to  26  feet  at  mean  low  tide,  1  will^  in  compliance  there- 
with, be  compelled  to  refer  somewhat  to  that  well-known  principle  of  commercial 
law  governing  maritime  trade,  that  business  is  increased  or  diminished  in  propor- 
tion to  the  means  supplied  to  insure  a  safe,  speedy,  and  profitable  exchange  of  oom- 
modities.  It  is,  therefore,  evident  that  the  consummation  of  the  object  yon  have  in 
view,  viz,  to  assist  commerce  by  removing  natural  impediments  in  its  way,  neoes- 
sarily  imposes  upon  you,  as  the  General  Government's  representative  in  the  premises, 
verycreat  responsibility.    The  whole  matter,  however,  impinges  on  two  conditiona : 

(1)  l^at  the  Importance  of  a  harbor  rests  upon  the  safe  ancnorage  it  affords  to  ships  ; 

(2)  the  business  considerations  which  prompt  them  to  seek  the  harbor.  These  tiro 
conditions  are  peremptory  and  are  inseparably  connected  with  the  commercial  pros- 
perity of  any  harbor  or  port.  If  large-draft  vessels,  as  I  understand,  can  not  take 
on  a  full  cargo  inside  of  Ship  Island  Harbor  and  pass  over  the  bar  drawing  less 
than  26  feet  at  mean  low  tide^  but  are  compelled  to  take  on  only  a  part  cargo  and 
then  anchor  outside  on  the  high  seas  to  finish  loading,  an  expenditure  on  the  part  of 
the  General  Government  to  remove  the  obstacle  in  the  way  would  be  justifiable  from 
a  business  and  commercial  standpoint  and  entirely  in  consonance  with  its  (Govern- 
ment's) established  policy,  viz,  to  foster  and  encourage  trade  and  commerce  when 
praoticable,  and  to  remove  all  causes  opposed  to  the  fulfillment  of  that  policy. 

Respectfully,  yours, 

B.  F.  LiNDSBT, 

Mi^.  Wm.  T.  Bossbll,  Deputy  Collector  of  CiMfoaw. 

Major  of  JEngineere,  U,  8,  A. 

Office  of  the  Collector  of  Customs, 

Port  of  Biloxi,  Miee.,  Deoemher  6, 1898. 
Sir:  In  compliance  with  your  request  of  the  4th  instant,  I  submit  the  following 
statistical  statement  of  the  commerce  of  this  port  for  the  fiscal  year  ending  June  30, 
18d8,  as  compiled  from  the  records  of  this  office,  viz : 


Foreign  trade. 

Coaatwiae  trade. 

Yeseela. 

Tonnage. 

Veaaela. 

Tonnage. 

Entered 

00 
60 

89.800 
62,427 

U 
14 

12,054 
10,530 

Cleared 

Aggregate  number  of  vessels  entered ....' 113 

Aggregate  tonnage 101,958 

Aggregate  number  of  vessels  cleared 74 

^RSi^g&te  tonnage 72,967 

Imports,  none. 

Value  of  domestic  commodities,  consisting  principally  (almost  entirely)  of  timber 
and  lumber  exported  to  foreign  countries,  $o37,218. 

The  foregoing  statement  can  not  be  said  to  show  the  entire  trade  of  Ship  Island 
Harbor,  for  the  reason  that  quite  a  number  of  vessels  anchor  and  load  there  but 
enter  and  clear  at  Pnscagoula,  where  the  consignees  and  shippers  reside,  and  are 
therefore  reported  in  the  customs  and  commercial  transactions  of  that  port. 

It  may  be  proper  for  nie  to  add  in  conclusion  that  the  past  fiscal  year  was  one  of 
doubt  and  uncertainty  in  maritime  trade  on  account  of  the  war  with  Spain,  and 
any  decrease  in  the  volume  of  business  done  during  that  period  as  compared  with 

firevious  years  may  be  ascribed  to  that  cause  alone;  but,  happily,  the  former  eoui- 
ibrium  is  being  established,  and  it  is  confidently  predicted  that  the  trade  at  Ship 
Island  Harbor  will  assume  its  former  proportions  and  will  go  on  increasing  as  it  has 
been  from  year  to  year. 

As  requested  by  you,  I  inclose  herewith  a  separate  statement  showing  the  advan- 
tages  (so  far  as  1  am  capable  of  judging)  to  the  commerce  in  Ship  Island  Harbor  were 
the  pass  over  the  bar  deepened  to  §6  feet  at  mean  low  tide. 
I  am,  respectfully,  yours, 

Bbnj.  F.  Lindsbt, 
Maj.  Wm.  T.  Rossell,  D^uty  Collector  of  Custowu, 

Major  of  Engineered  U,  8,  A, 
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INSPECTION  OP  THE   IMPROVEMENT   OP   THE    SOUTH   PASS   OP   THE 

MISSISSIPPI  RIVEE. 


REPORT  OF  MAJOR  JAMES  B,  QUTKir,  CORPS  OF  ENGINEERS,  INSPECT- 
ing officer,  for  the  fiscal  tear  ending  june  so,  1899,  wits 
other  documents  relating  thereto. 

United  States  Engineer  Office, 

New  OrUanSj  La.^  July  5, 1899. 

General:  I  have  the  honor  to  report  upon  the  improvement  of  the 
Sonth  Pass  of  the  Mississippi  Biver  during  the  fiscal  year  ending  Jane 
30, 18»9. 

The  amonnt  of  constrnction  required  to  maintain  the  jetties  in  an 
efifective  condition  daring  the  year  was  comparatively  small. 

Daring  the  year  the  dredge  boat  worked  1,173  hoars,  or  about  49 
days  of  24  hoars  each,  as  follows:  3^  days  in  the  Oalf,  beyond  the 
ends  of  the  jetties;  27f  days  in  the  jetty  channel,  and  18^  days  in 
South  Pass,  principally  in  Grand  Bayou  Beach. 

During  the  year  the  legal  channel  having  ^<  a  navigable  depth  of  26 
feet"  was  maintained  at  the  head  of  South  Pass.  For  forty-five  days 
the  channel  in  that  portion  of  the  pass  known  as  Grand  Bayou  Beach 
was  less  than  26  feet  deep.  This  shoaling  was  caused  by  sand  waves, 
which  in  recent  years  have  given  considerable  trouble  and  causea 
much  delay  to  commerce. 

With  the  exception  of  three  days  the  required  channel  was  maintained 
<^  through  the  jetties"  at  the  mouth  of  South  Pass. 

Herewith  is  the  report  of  Mr.  0.  Donovan,  assistant  engineer,  with 
five  charts  to  accompany  the  same.  The  report  is  in  detail  and  contains 
much  interesting  information. 

The  following  are  copies  of  certified  statements  upon  which  payments 
were  made  to  the  contractors : 

United  States  inspecting  officer's  certiflcatee  far  maintenance  of  channel  at  the  mouth  and 
head  of  South  Paee  of  the  Mieeiesippi  River,  and  aleo  *'  through  the  paes  itself,"  a$ 
designated  by  acts  of  Congress  approved  March  S,  1875  and  1879. 

United  States  Enoinbrr  Office, 

Port  Eads,  La,,  August  tB,  1898. 
I  certify  that  between  the  datee  of  May  19,  1898,  and  Angnst  21,  1898,  both  dates 
inclnsive,  E.  M.  Switzer  and  EetiU  McHenry,  the  legal  representatives  of  James  B. 
Eads,  deceased,  maintained  a  channel  *' through  the  jetties''  at  the  month  of  Sonth 
Pass  of  the  Mississippi  River,  "twenty-six  feet  in  depth,  not  less  than  two  hundred 
feet  in  width  at  the  bottom,  and  having  through  it  a  central  depth  of  thirty  feet 
without  regard  to  width." 

Daring  the  same  period  a  channel  having  *' a  navigable  depth  of  twenty-six  feet" 
was  maintained  through  the  shoal  at  the  head  of  South  Pass,  and  **  through  the  pass 
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itself/'  except  for  three  days,  during  which  the  required  ohanuol  was  not  maintained 
near  th<^  foot  of  Goat  Island. 
Depths  were  ''measured  at  average  flood  tide/' 

Jambs  B.  Quinn, 
Maiwr,  Corp8  of  Engineers,  United  Statei  Armp. 

United  States  Engineer  Office, 

Port  Eads,  La,,  November  21, 189S, 
I  certify  that  between  the  dates  of  August  22, 1898,  and  November  21, 1898,  botb 
dates  iucliiaive,  E.  M.  Switzer  and  Estill  Mctienry,  the  legal  representatives  of 
James  B.  Eads,  deceased,  maintained  a  channel  ''throngh  the  Jetties"  at  the  montli 
of  Soath  Pass  of  the  Mississippi  River,  ''twenty-six  feet  in  depth,  not  less  than  tvro 
hundred  feet  in  width  at  the  bottom,  and  having  through  it  a  ci^ntral  depth  of  thirty 
feet  without  regard  to  width." 

During  the  same  period  a  channel  having  "a  navigable  depth  of  twenty-six  feet'^ 
was  maintained  through  the  shoal  at  the  head  of  South  Pass,  and  "through  the  pasa 
itself." 
Depths  were  "measured  at  average  flood  tide." 

James  B.  Quinn, 
Major,  Corps  of  Engineers,  United  States  Army. 

United  States  Engineer  Office, 

Port  Eads,  La,,  February  U,  1899. 
I  certify  that  between  the  dates  of  November  22,  1898,  and  February  24, 1899,  both 
dates  inclusive,  E.  M.  Switzer  and  Estill  McHenry,  the  legal  representatives  of 
James  B.  Eads,  deceased,  maintained  a  channel  for  three  months  "through  the 
Jetties"  at  the  mouth  of  South  Pass  of  the  Mississippi  River,  "twenty-six  feet  in 
depth,  not  less  than  two  hundred  feet  in  width  at  the  bottom,  and  having  throu^^h 
it  a  central  depth  of  thirty  feet  without  regard  to  width." 

During  the  same  period  a  channel  having  "a  navigable  depth  of  twenty -six  feet" 
was  maintained  through  the  shoal  at  the  head  of  South  Pass,  and  "  through  the  pass 
iteelf." 

From  January  28  to  30,  1899,  both  dates  inclusive,  bein^  three  days,  the  Jetty  chan- 
nel did  not  have  "a  central  depth  of  thirty  feet"  for  a  distance  of  305  feet. 
Depttis  were  "measured  at  average  flood  tide." 

James  B.  Quinn. 
Major,  Corps  of  Engineers,  U,  8,  Army, 

United  States  Engineer  Office, 

Port  Eads,  La.,  July  9, 1899, 
I  certify  that  between  the  dates  of  February  25  and  July  9, 1899,  both  dates  iuola- 
sive,  E.  M.  Switzer  and  Estill  McHenry,  the  legal  representatives  of  James  B.  Eads, 
deceased,  maintained  a  channel  "  through  the  jetties  "  at  the  month  of  South  Pass 
of  the  Mississippi  River,  "  twenty-six  feet  in  depth,  not  less  than  two  hundred  feet 
in  width  at  the  bottom,  and  having  through  it  a  central  depth  of  thirty  feet  without 
regard  to  width." 

During  the  same  period  a  channel  having  "a  navigable  depth  of  twentv-six  feet^ 
was  inaiutained  for  three  months  through  the  shoal  at  the  head  of  South  Pass  and 
"through  the  pass  itself." 

From  March  21  to  April  7, 1899.  both  dates  inclusive,  being  eighteen  days,  and 
fh>m  April  11  to  May  7,  1899,  botn  dates  inclusive,  being  twenty-seven  days,  the 
channel  in  that  part  of  South  Pass  known  as  Grand  Bayou  Reach  did  not  contain 
the  required  "  navigable  depth  of  twenty-six  feet." 
Depths  were  "measured  at  average  flood  tide." 

James  B.  Quinn, 
Major,  Corps  of  Engineers,  U,  8,  Army, 

Estimate  of  funds  required  for  examinations  and  surveys  at  South  Pass,  Mississippi 
River,  during  the  fiscal  year  ending  June  SO,  1901, 

1  assistant  engineer $2,700 

1  assistant  engineer 1,500 

1  steam  engineer *  1,200 

1  water-level  observer 60 

5  seamen 3,320 

Rent  of  office  and  quarters 300 

Mileage  and  traveling  expenses 175 

Repairs  to  launch  and  boats 430 
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Supplies  for  lannch  and  office $315 

Contingencies 2,000 

Total 12,000 

Money  statement 

Amount  allotted  for  fiscal  year  1898-99,  under  act  of  August  11, 1888 $10, 000. 00 

Amount  allotted  for  fiscal  year  1899-1900,  under  act  of  August  11, 1888 . .    10, 000. 00 


Statemmt  of  expenditures  on  aeeount  of  appropriafion  for  eoMminaUone  and  eurtfeye  at 
South  Pass.  Mississippi  River,  for  the  fiscal  year  ending  June  SO,  1899,  made  in  com- 
pliance with  seeiion  4  of  river  and  harbor  act  of  August  11, 1888, 

Amount  appropriated  by  act  of  August  11,  1888 $10,000 

EXFEKDrrUKBS. 

1  assistant  engineer,  9-H  months,  at  $225 $2, 190. 00 

1  assistant  engineer,  ll-|i  months,  at  $125 1,462*51 

1  engineer  launch,  10-f(  months,  at  $100 1,076.67 

1  first-class  seaman,  10-|i  months,  at  $70 753.67 

1  first-class  seaman,  10-4f  months,  at  $65 699.83 

1  first-class  seaman,  10-4i  months,  at  $65 673.83 

1  first-class  seaman,  l(^f\j  months,  at  $60 606.00 

1  first-class  seaman,  23i  days,  at  $2 46.50 

1  water-level  observer,  12  months,  at  $5 60.00 

1  clerk,  1-H  months,  at  $125 175.00 

1  clerk,  1  month,  at  $100 100.00 

1  clerk,  1  month,  at  $90 90.00 

1  clerk,  2  months,  at  $75 150.00 

1  porter,  1  month,  at  $50 50.00 

Bent  of  office  and  quarters.  Port  Eads,  La.,  12  months,  at  $25 300. 00 

Coal 840.50 

Stationery,  etc 43.87 

Ship  chandlery ,       824.57 

Repairs  to  launch 564.60 

Tide-gauge  clocks,  etc 81.85 

Lumber 61.80 

Traveling  expenses < *. 21.25 

Telegrams 6.00 

Total 9,878.45 

Bespectfally  submitted. 

James  B.  Qunm, 
Major ^  Corps  of  Engineers, 
Brig.  Geo.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


beport  of  mr.  c.  donovan,  assistant  engineer. 

United  States  Engineer  Office, 

Port  Eads,  La.,  July  1, 1899. 
Sir:  I  have  the  honor  to  submit  my  report  for  the  fiscal  year  ending  June  30, 1899, 
upon  the  improvement  of  the  South  Pass  of  the  Mississippi  Ulver. 

The  work  is  boinff  done  under  a  contract  contained  in  an  act  of  Congress  approved 
March  3,  1875,  and  amended  by  an  act  approved  March  3,  1879.  It  is  carried  on 
under  the  direction  of  Messrs.  E.  M.  Switzer  and  Estill  McUenry,  who  are  the  legal 
representatives  of  James  B.  Eads,  deceased.  They  are  authorized  '*to  construct 
such  permanent  and  sufficient  jetties  and  such  auxiliary  works  as  are  necessary  to 


Digitized 


byGoogk 


1818      REPORT   OP  THE   CHIEF   OP   ENGINBER8,  U.  8-  ARMY. 

create  and  permanently  maintain,  as  hereinafter  set  forth,  a  wide  and  deep  channel 
between  the  South  Puss  of  the  Mississippi  Riyer  and  the  Gnlf  of  Mexico.'^ 

The  following  charts  accompany  the  report : 

No.  1.  Chart  of  the  channel  from  South  Pass  Light-Honse,  tbrongh  the  Jetties,  to 
deeper  water  in  the  Gulf. 

No.  2.  Chart  of  a  part  of  South  Pass,  from  South  Pass  Light-Honse  to  Grand  Bayon. 

No.  3.  Chart  of  a  part  of  South  Pass,  from  Grand  Bayou  to  the  head  of  South  Pass. 

No.  4.  Chart  of  the  Head  of  the  Parses. 

No.  5.  Plan  and  comparative  profiles  of  South  Pass. 

AT  THB  HBAD  OF  THE  PASSES. 

The  only  structures  in  this  locality  which  have  for  many  years  required  any  atten- 
tion are  the  upper  dam  and  the  west  T-head,  which  is  the  west  jetty. 

Upper  dam, — The  east  end  of  this  work  was  strengthened  by  building  a  work  back 
of  it  which  gave  it  a  broader  foundation,  and  the  dam  was  built  up  at  other  localities 
where  necessary. 

The  work  remained  in  good  condition  until  June  5,  1889,  when  120  feet  of  the  west 
end  gave  way  and  was  washed  out.  The  original  foundation  mattress  is  still  in 
place,  however,  and  on  this  that  portion  of  the  dam  will  be  rebuilt  as  soon  as  the 
river  reaches  a  low  stage. 

The  remaining  350  feet  of  this  dam  is  in  ffood  condition. 

The  following  materials  were  used  in  the  work  during  the  year:  Twelve  piles, 
1,134  cords  of  willows,  44  cubic  yards  of  stone,  43  screw  bolts,  214  linear  feet  of  12  by 
12  inch  timber,  and  2,499  sacks  of  earth. 

West  T-he€ul,— This  structure  was  maintained  in  good  condition  durinff  the  year  by 
the  addition  of  6  piles,  242  cords  of  willows,  35  cubic  yards  of  stone,  1,^4  linear  feet 
of  12  by  12  inch  timber,  and  55  screw  bolts. 

To  strengthen  this  work  and  jprotect  it  from  a  strong  eddy  on  the  west  side  of  it, 
two  wing  dams  were  built  at  right  angles  to  it  and  72  and  218  feet  frt>m  the  upper 
end.  They  are  30  and  37  feet  long  and  are  of  the  usual  construction,  consistinff  of 
two  rows  of  piles  9  feet  apart,  the  piles  in  each  row  being  6  feet  apart,  with  waling 
pieces  and  ties  of  12  by  12  inch  timber,  and  between  the  pues  willows  weighted  with 
stone  or  earth  in  sacks  are  placed. 

The  following  materials  were  used  in  the  construction  of  these  dams :  Twenty -nine 
piles,  177  cords  of  willows,  21  cubic  yards  of  stone,  178  linear  feet  of  12  by  12  inch 
timber,  and  37  screw  bolts. 

East  T-head  extension. — The  upper  end  of  this  work  was  reenforoed  by  the  addition 
of  6  piles,  98  cords  of  willows,  158  linear  feet  of  12  by  12  inch  timber,  and  20  screw 
bolts. 

Cut-off  dike.-^This  dike  when  built  closed  the  waterway  between  the  upper  dam 
and  the  mainland  below  it,  and  is  now  mostly  buried  by  a  deposit  of  sediment  which 
it  caused.  In  April,  1899,  it  wa^  threatened  to  be  undermined  at  a  point  114  feet 
below  the  upper  dam,  and  15  piles  and  12  cords  of  willows  were  used  to  streng^tben 
it.  A  wing  dam  42  feet  long  and  9  feet  wide  had  been  built  at  this  point  to  protect 
the  work  by  breaking  a  strong  eddy.  This  washed  out  in  April,  but  was  rebuilt  at 
once. 

On  June  5,  at  the  same  time  that  the  end  of  upper  dam  gave  way,  150  feet  of  this 
dike  was  lost. 

The  wing  dam  on  the  east  side  of  the  dike  and  370  feet  below  upper  dam  was 
extended  99  feet.  In  these  two  dams  the  following  materials  were  used :  Sixty-eig:ht 
piles,  420  cords  of  willows,  29  cubic  yards  of  stone,  503  linear  feet  of  12  by  12  inch 
timber,  89  screw  bolts,  and  681  sacks  of  earth. 

Maitresa  eilU  across  Souihtoest  Pass  and  Pass  a  Loutre, — The  sill  across  Sontb  weet 
Pass,  as  completed  in  December,  1878,  was  2,840  feet  in  length,  and  with  the  eaceeption 
of  600  feet,  being  from  100  to  700  feet  from  the  east  end,  it  is  still  in  place.  BVom  700 
to  1,200  feet  from  the  east  end  it  has  settled  frt>m  3  to  25  feet,  and  over  the  remainder 
of  its  length  the  settlement  has  been  quite  uniformly  2  to  4  feet. 

The  sill  across  Pass  a  Lontre  was  completed  in  May,  1877,  and  was  3,000  feet  lone. 
As  nearly  as  can  be  ascertained  500  feet  of  the  west  end  has  washed  out,  and  over 
the  remainder  there  is  a  deposit  of  sand  which  renders  the  depth  of  water  over  the 
sill  less  than  when  it  was  placed. 

The  locations  of  all  works  at  the  Head  of  the  Passes  are  given  on  chart  N'o.  4^. 

IN  SOUTH  PASS. 

At  a  point  on  the  west  bank  1,200  feet  below  the  Head  of  the  Passes  Ligli't-Hoiiee. 
where  the  shore  was  cutting  away  at  the  end  of  a  small  remaining  portion  or  one  iS 
the  sheet-piling  dams,  5  cords  of  willows  and  75  sacks  of  earth  were  plaee^^ 
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In  G-oat  Island  Reach.— In  this  reaoh  foar  wiog  dams  are  maintained  in  good  con- 
dition on  the  east  bank  of  the  pass,  and  required  the  addition  of  but  168  cords  of 
willo^ws  dnring  the  year;  these  were  weighted  with  loose  earth. 

In  Grand  Bayou  Reach, — There  are  seven  wing  dams  projecting  from  tbe  east  bank 
in  tiiis  reach  which  are  considered  essential  and  are  maintained  in  good  condition. 
Other  and  older  ones  on  the  west  bank  of  the  pass  have  caused  the  building  out  of 
that  shore  to  such  an  extent  as  has  rendered  their  maintenance  unnecessary.  Five 
of  the  7  dams  were  repaired  dnring  the  year,  the  materials  used  being  10  piles,  97 
eords  of  willows,  209  linear  feet  of  12  by  12  inch  timber,  21  screw  bolts,  and  loose 
earth  w^as  used  as  ballast. 

At  three  localities  in  the  pass,  where  the  bank  was  low  and  the  flow  of  water  over 
it  tended  to  cut  a  bayou  to  the  bay,  30  cords  of  willows  and  440  sacks  of  earth  were 
placed. 

The  locations  of  dams  in  Goat  Island  and  Grand  Bayou  reaches  are  given  on 
charts  Nos.  2  and  3. 

AT  THB  MOUTH  OF  SOUTH  PASS. 

All  works  referred  to  at  this  locality  are  represente.d  on  chart  No.  1. 
Sast  jetty,— 'The  recession  of  the  land  formation  east  of  this  jetty,  which  has  been 
g^oing  on  for  many  years,  is  still  active,  aiid  in  consequence  300  feet  of  the  jetty  was 
uncovered  during  the  year,  the  shore  receding  from  200  to  450  feet. 

The  present  condition  of  this  jetty  is  as  follows:  For  2,550  feet  from  East  Point, 
its  origin,  land  has  formed  over  and  about  it  so  that  it  is  entirelv  buried.  For  the 
next  3,660  feet  it  is  as  originally  built  of  mattresses  of  willows  ballasted  with  stone, 
and  averages  3^  feet  below  average  flood  tide. 

The  remainder  of  the  jetty  is  capped  by  a  wall  of  concrete  which  was  completed 
in  1889,  except  304  feet,  in  two  sections,  of  older  construction  which  are  not  now  in 
place.  This  wall  where  built  upon  the  original  mattress  foundation  settles  quite 
uniformly,  but  in  places  where  a  new  foundation  was  necessary  the  settlement  has 
been  irregular.  Some  sections  of  it  are  above  the  plane  of  average  flood  tide  and 
others  below,  the  average  elevation  being  0.27  of  a* foot  below  that  plane. 

From  11,242  to  11,608  feet  below  East  Point  there  is  a  section  366  feet  long  of  this 
wall  which  remains  as  orignally  built  in  March,  1879,  and  in  April,  1880,  a  rubble 
parapet  was  built  upon  it.  The  average  subsidence  of  this  section  in  the  past  nine- 
teen years  is  6.11  feet,  giving  an  average  annual  subsidence  of  0.32  of  a  foot. 

Another  section  of  this  wall  which  has  remained  in  good  condition  since  it  was 
built  in  February,  1889,  is  from  6,248  to  6,855  feet  below  East  Point.  In  ten  years 
the  average  subsidence  of  this  section  was  0.6  of  a  foot,  or  an  average  annual  sub- 
sidence of  0.06  of  a  foot. 

These  two  sections  having  remained  in  good  condition  are  taken  as  those  which 
would  give  the  most  satifactory  data  relative  to  subsidence,  and  they  show  tbat  the 
subsidence  increases  toward  the  end  of  the  jetty,  being  five  times  as  much  350  feet 
fbom  the  end  of  the  jetty  as  it  is  5,200  feet  from  the  same  point. 

Weei  jetty.— The  outer  420  feet  of  this  jetty  is  from  2  to  5  feet  below  the  surface  of 
the  water. 

For  a  distance  oi  2,752  feet  above  the  end  of  this  jetty  it  is  capped  by  a  concrete 

wall,  which  was  built  from  January  31  to  May  22.  1879.    Since  February  27,  1880, 

being  a  period  of  nineteen  and  a  quarter  years,  tne  extreme  outer  end  has  settled 

7.8  feet,  or  an  average  of  about  0.4  of  a  foot  per  year,  and  the  average  subsidence 

I  of  the  remainder  is  5.3  feet,  or  a  rate  of  2f  tenths  per  year. 

^  This  wall  and  the  entire  west  jetty,  as  is  represented  on  chart  No  1,  is  below  the 

surface  of  the  land  which  has  formed  since  it  was  bnilt. 
Inner  east  jetty. — This  work  consists  of  rows  of  piles,  between  which  willows  and 
^f  stone  are  placed  and  spread  out  so  as  to  give  it  a  bnse  of  about  35  feet  and  a  slope 

.  on  the  sea  side.    At  times  much  heavy  driftwood  is  thrown  upon  this  jetty  with 

^  damaging  effect;  to  prevent  this,  also  to  some  extent  break  the  force  of  heavy  seas 

^  and  make  the  work  more  substantial,  a  row  of  piles  is  being  driven  at  the  foot  of 

^  the  slope.    The  piles  are  from  3  to  4  feet  apart,  and  in  a  row  parallel  to  and  about  42 

feet  from  the  river  face  of  the  .jetty. 
r  The  work,  although  substantial,  requires  constant  attention  to  keep  it  in  an  effect- 

^^,  ive  condition. 

'^  To  keep  pace  with  the  recession  of  the  land  to  the  eastward  of  it,  the  jetty  was 

,  continued  upstream  4p0  feet  to  a  point  2,880  feet  below  East  Point.    From  time  to 

>  time  willows  and  stone  have  been  added  throughout  the  entire  length  of  the  work, 

and  the  protection  piles  at  the  foot  of  the  slope  have  been  driven  for  a  distance  of 

3,480  feet. 

The  following  materials  were  used  in  the  maintenance  of  this  jetty  dnring  the  year : 
10,206  cords  of  willows,  2,201  cubic  yards  of  stone,  258  linear  feet  of  12  by  12  inch 
timber,  30  screw  bolts,  and  977  piles. 
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Inner  west  jetty,^Bnt  little  work  was  done  on  this  jetty  daring  the  year  aaide 
from  bnilding  up  some  of  the  cribs  near  the  sea  end.  As  representMl  on  chart  No.  1 , 
the  land  has  formed  np  to  the  work,  and  in  connection  with  the  work  now  in  plaoe, 
makes  a  very  stable  bank. 

The  following  materials  were  nsed  in  the  maintenance  of  the  work  during  tho  year : 
Sixteen  piles.  211  cnbic  yards  of  stone,  3,703  linear  feet  of  12  by  12  inch  timber,  7,660 
linear  feet  or  2^  by  12  inch  plank,  736  driftbolts,  and  18  screw  bolts. 

Wing  dama.— <)f  the  36  wing  dams  which  are  maintained  in  good  condition,  18  were 
added  to  or  repaired  during  the  vear.  The  following  materials  were  used  in  tbe 
work:  Twenty-five  piles.  581  cords  of  willows,  219  cubic  yards  of  stone,  123  linear 
feet  of  12  bv  12.inch  timber,  3,246  linear  feet  of  3i  by  12  inch  plank,  61  aorew  bolts, 
and  200  sacks  of  ballast  matenaL 

DRSDGINCh 

From  June  22, 1898,  to  Jane  21, 1899,  both  dates  inclnsire,  the  dredee  boat  worked 
1,173  hours,  or  about  49  days  of  24  hours  each,  as  follows :  Three  ana  one-half  days 
in  the  Gulf,  beyond  the  end  of  the  Jetties;  27|  days  in  the  jetty  chaunel;  14^  days  in 
Grand  Bayob  Keach,  and  3f  days  at  two  other  localities  in  South  Pass. 

The  dredge  has  been  out  of  commission  since  May  8,  1899. 

In  this  connection  the  dredging  record  since  July  8, 1879,  when  the  period  of  twentv 
vears'  maintenance  began,  is  of  interest,  and  as  it  is  probable  that  no  dredging  will 
be  reauired  during  the  next  two  weeks,  I  will  bring  the  record  up  so  as  to  rnclude  a 
period  of  twenty  years  from  July  8,  1879,  to  July  7, 1899,  inclusive.  During  this 
period  the  number  of  24-hour  days'  dredging  done  was  as  follows :  Fifty- four  and 
one-fourth  days  in  the  Gulf,  beyond  the  end  of  the  Jetties ;  325i  days  in  the  Jetty 
channel;  88|  days  in  South  Pass,  and  1^  days  at  the  head  of  South  Pass. 

This  gives  an  average  of  23i  days  per  year  for  twenty  years,  during  which  time 
the  channel  was  maintained  eighteen  and  one-half  years,  and  for  that  period  the 
average  would  be  25^  days  per  year  Therefore,  the  averac^e  result  is  that  during 
eighteen  and  one-half  years  the  channel  was  maintained  340  days  each  year  by  the 
action  of  the  jetties  and  auxiliary  works,  and  during  25  days  of  each  year  it  was 
maintained  by  the  same  agency  aided  by  dredging. 

From  February  22,  1883,  to  August  2, 1888,  being  a  period  of  nearly  five  and  one- 
half  years,  no  dredging  was  done. 

The  greatest  number  of  days'  dredging  done  in  any  one  year  was  during  the  fiscal 
year  1SQ6,  and  was  70i  days  of  24  hours.  The  average  number  of  days  during  the 
past  seven  years  was  42,  and  during  the  past  four  years  58. 

THB  PLANT. 

Repairs  were  made  to  the  dredge  boat,  tug,  launch,  six  barges,  derrick  boat,  skf  iTs, 
wheelbarrows,  wharves,  buildings,  etc.,  and  72  mooring  piles  were  driven  at  differ- 
ent points  for  the  floating  plant. 

FORCE  BMPLOTBD. 

The  average  force  employed  during  the  year,  Including  all  grades,  was  47  in 
number. 

EXAMINATIONS  AND  SURVBTS. 

The  examinations  and  surveys  which  are  made  from  year  to  year  are  primarily  for 
ascertaining  facts  bearing  upon  the  faithful  performance  by  the  contractors  of  their 
obligations  in  the  premises.  At  the  same  time  much  interesting  and  valuable  scien- 
tific data  has  been  compiled. 

As  the  time  for  the  termination  of  the  present  contract  is  near  at  hand,  and  antici- 
pating that  certain  data  may  be  asked  for  before  another  report  is  written,  I  give 
as  part  of  it  the  following  table,  which  contains  information  relative  to  ]»ayments 
made  for  maintenance,  the  time  during  which  a  legal  channel  has  been  maintained, 
etc.,  and  as  it  is  probable  that  the  next  payment  will  be  earned  July  8,  and  before 
this  report  goes  to  Washington,  I  have  given  the  record  to  include  that  date,  which 
is  twenty  years  from  the  time  the  maintenance  period  began,  and  the  end  of  a  period 
of  eighteen  and  a  half  years'  actual  maintenance. 

The  following  table  gives  the  number  of  days  from  July  8,  1879,  to  July  8,  1899, 
both  dates  inclusive,  during  which  the  required  channel  was  maintained  through 
the  South  Pass  of  the  Mississippi  River,  the  jetty  channel  at  its  mouth,  and  beyond 
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the  Jetties  to  deeper  water  in  the  Golf  of  Mexico,  also  the  number  of  days  dnriog 
wUcli  said  channel  was  not  maintained: 


111} 


lit- 

11:1 


Periods  wbioh  inolude  a  ftiU  quarter  and  the  number  of 
day*  during  whioh  the  obaimel  waa  not  maintained. 


July  8, 1879 . 
Oct  80,  : 


Oct.  80,  1879.. 

90     Feb.  10,  1880. 

May  10, 1880 . 


93 
92 
89 


93 
89 


886 

90 
92 
02 


Aug.  10, 1880. 
KoT.10,1880. 
Feb.  10,  1881 . 
May  10,  1881 . 


Aug.  U,  1881. 
Not.  14,1881. 
Feb.  14,  1882  . 
May  14,  1882. 


Sept.  10,  1882.. 
]>ec.l0,  1882.. 
Mar.  10, 1883.. 
June  10, 1883.. 


886 


01 
9L 


91 
90 
92 
92 


866 


91 
90 
91 
92 

~864 


Sept.  10, 1883. 
Deo.  10, 1888  . 
Mar.  10, 1884 . 
June  10, 1884. 


Sept.  10,  1884. 
Deo.  10,  1884 . 
Mar.  10,  1883. 
June  10,  1886. 


Sept.  10,  1886.. 
Deo.  10,  1885  ., 
Mar.  87, 1888. 
June  27,  1886. 


Sept.  27, 1886. 
Deo.  27, 1886.. 
Mar.  80. 1887.. 
June  80, 1887.. 


Sept  80, 1887. 
Deo.  80, 1887.. 
Mar.  80, 1888., 
June  30, 1888.. 


Sept.  80, 1888.. 
Jan.  7. 1889... 
Apr.  7,1889... 
J^y7.1889... 


To- 


Oei29,1870. 
Ftob.9,1880.. 
May  9, 1880 . 
Aug.  9, 1880. 


Not.  9, 1880.. 
Feb.  9, 1881... 
May  9, 1881.. 
Aug.  13, 1881. 


Not.  18, 1881. 
Feb.  18, 1882.. 
May  13, 1882  . 
Sept  9, 1882.. 


Deo.  9, 1882.. 
Mar.  9, 1883. 
June  9, 1883. 
Sept  9, 1888.. 


Deo.  9, 1883.. 
Mar.  9, 1884. 
June  9,1884. 
Sept  9, 1884. 


Deo.  9, 1884.. 
Mar.  9, 1885. 
June  9, 1886. 
Sept  9, 1886. 


Deo.  9, 1886.... 
Mar.  26, 1886.. 
June  26, 1886. . 
Sept  26, 1886.. 


Deo.  26, 1886.. 
Mar.  29, 1887. 
June  29, 1887. 
Sept  29, 1887. 


Deo.  29. 1887.. 

Mar.  29, 1888. 
June  29, 1888. 
Sept  29, 1888. 


Jan.  6, 1889.. 
Apr.  6, 1889. 
July  6, 1889. 
Ootll,1889. 


Number  of  days'  defloienoy, 
snd  locality  of  same. 


In  South 
Pass. 


In  Jetty 
ChanneL 


14 


17 


In  Gulf  of 
Mexloo. 


18 
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SI'S 
^  c;  S  5 


92 
90 
91 
92 

lie 


866 


866 


866 


866 


863 


866 

91 
90 
92 
92 


865 


6,753 


Periods  which  iuclude  a  full  qa«rter  and  the  namber  of 
days  daring  which  the  ohannel  was  not  maintained. 


Froni  "■ 


Oct.  12, 1889.. 
Jan.  12. 1800. 
Apr.  12, 1890. 
July  12. 1890. 


Oet.12,1890.. 
Jan.  12. 1891. 
Apr.  15, 1891. 
July  27, 1891. 


Oct  27, 1891.. . 
Jan.  27. 1892.. 
Apr.  27, 1892., 
Sept.  20, 1892.. 


Dee.  20, 1892. 
Mar.  20. 1893. 
July  22, 1893. 
Oot22,1893.. 


Jan.  22, 1894. 
Apr.  22, 1894. 
July  31, 1894. 
Nov.  12, 1894. 


Feb.  12, 1896.. 
May  12, 1895.. 
Sept.  12, 1895., 
Deo.  12, 1896.. 


Mar.  12. 1896.. 
June  29. 1896. 
Jan.  29, 1897.. 
May  14, 1897., 


Sept  28, 1897. 
Dec.  28, 1897. 
May  19, 1898.. 
Aug.  22, 1898. 


Not.  22, 1898. 
Feb.  26, 1899. 

Total.. 


To- 


Jan.11,1890.. 
Apr.  11, 1890  . 
July  11, 1890  . 
Oot.11,1890.. 


Jan.  11, 1891.. 
Apr.  14. 1891  . 
July  26, 1891 . 
Oot26,1881.. 


Jan.  26. 1892.. 
Apr.  26, 1892  . 
Sept  19, 1892 . 
Dec  19, 1892.. 


Mar.  19, 1898. 
July  21, 1893 . 
Oct  21, 1893.. 
Jan.  21, 1894.. 


Apr.  21, 1894. 
July  80, 1894 . 
Nov.  11, 1894. 
Feb.  11. 1896.. 


May  11, 1895  . 
Sept  11, 1895 . 
Dec.  11, 1895.. 
Mar.  U,  1896. 


June  88, 1896. 
Jan.  28. 1897.. 
May  13. 1897  . 
Sept  27, 1897. 


Deo.  27, 1897.. 
May  18, 1898  . 
Aug.  21. 1898. 
Nov.  21, 1898. 


Feb.  24, 1899. 
July  8, 1899. 


Number  of  days'  deflcienoy, 
and  locality  of  same. 


In  South 
Paae. 


82 


46 


In  Jetty 
Channel. 


In  Gair  of 
Mexico. 


12 


32 


12 


31 


12 
122 
11 


62  >. 
3    . 


45  > 


192  i 


312 


23 


Number  of  days  ftoro  July  8, 1879,  to  July  8. 1899,  both  dates  induaive 7, 806 

Number  of  days  in  this  period  during  wnioh  a  legal  channel  was  not  maintained  ..      663 

Number  of  days  during  which  a  legal  ohannel  was  maintained 6,763=18iiyeara. 

AT  THE  HEAD  OF  THE  PASSES. 

The  chart  of  this  Borvey  is  No.  4,  and  from  it  detailed  information  relatire  to  the 
channel  may  be  obtained.  As  the  depth  of  water  oyer  this  area  is  iuflnenoed  by 
the  stage  of  the  river  we  find  from  year  to  yrar  changes  which  vary  accordingly,  but 
which  for  many  years  have  been  unimportant.    The  deep  channel  which  was  secured 
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in  1879  lias  remained  a  permaneDt  feature,  and  although  occasional  abnormal  shoal- 
ing&  liaTe  occnrred,  more  than  the  required  '*  navigable  depth  of  26  feef  has  been 
maintained  without  the  aid  of  dredging. 

SURVKT  OF  SOUTH  PASS  FROM  ITS  HEA1>  TO  SOUTH  PASS  UQHT-HOUSB. 

The  charts  of  this  survey  are  Nos.  2  and  3,  and  the  following  table  gives  the  depth 
and  width  of  channel  in  the  different  reaches: 

Tabulated  atatemeni  of  the  depth  and  width  of  ehannel  throughout  South  Paae  of  the  MUeU- 
eippi  River  from  Ettet  Poiut  to  SO-foot  depth  in  the  main  river  ^  given  in  separate  reachee 
one-fourth  of  a  mile  in  length,  from  a  eurvejf  made  in  September  and  Octobei',  1898, 


Locality. 


Krom- 


SaAt  Point 

Abore  East  Point: 

*roile 

Imile 

{mile 


First  mile . 


Imile... 
14  miles, 
ll  miles. 
If  miles. 


Second  mile. 


Third  mile., 


Smiles.. 
Similes. 
34  miles. 
81  miles. 


Fourth  mile  . 


4  miles.., 

Smiles, 
miles.. 
mUes.. 


Fifth  mile. 


Sixth  mUe  . 


To  above 
Bast  Point 


imile.. 

tmUe.. 
mile.. 
mUe.. 


14  miles. 
14  miles. 
1|  miles. 
2mUes.. 


24  miles. 
2|  miles. 
2}  miles. 
Smiles.. 


44  miles. 
44  miles. 
41  miles. 
5mUes.. 


27 


29 


29 


28 


Ayailable 
width  of— 


836 


200 
2«0 


250 
270 
850 
870 


250 


n 
U 


116 

SO 
(8) 
110 


(4) 
(5) 
(6) 


400 
420 
300 
895 


330 
296 
296 


296 


330 
390 
875 
280 


276 


(7) 
180 
250 
210 


150 
(8) 
(») 
115 


180 
155 
200 
170 


165 


70 
(•) 
(b) 
(«) 


Locality. 


From — 


Above  East  Point: 

Smiles 

64  miles 

64  miles 

6}  miles 


Seventh  mile. 


7  miles.. 
74  miles. 
7l  miles. 
7lmUes. 


Eighth  mile . 


Tenth  mile  . 


10  miles.. 
104  miles. 
104  miles. 
10{  miles. 


Eleventh  mile 


llmUes.. 
114  miles. 
Ill  miles. 
U{  mUes. 


Twelfth  mile. 


To  above 
East  Point 


64  miles. 
Sl  miles. 
6}  miles. 
7mUes.. 


n  miles. 
74  miles. 
7|  miles. 
Smiles.. 


104  miles. 
lOl  miles. 
10}  miles. 
U  miles.. 


114  mUes. 
114  miles. 
Ill  miles. 
12  miles.. 


27 


Available 
width  of- 


ti 


330 
355 
860 


830 


80 


46 


29 


84 
39 
41 

29.61 


31 


230 


276 
375 
365 
200 


275 


300 
330 
815 


230 


(1) 
(1) 
(1) 
(2) 


(1) 


II 


1% 

190 


29 

295 

31 

840 

33 

310 

35 

255 

240 
165 


295  ' 


240 
810  I 
230 
240 


90 
150 
150 


155 
(i) 
276 
250 


255 
250 
234 
(m) 


380 
500 

(1) 

(2) 


880 


(1)  Very  wide.    (2)  In  Mississippi  Biver,  above  the  Head  of  the  Passes. 
Length  of  the  portion  of  this  reach  not  having  a  central  depth  of  30  feet : 


Feet 

(3) 170 

(4) 1,020 

(5) 1,320 

(6) 1,820 

(7) 200 

(8) 295 


(9). 
(a). 
(6). 

(CI. 

(*. 


Feet 
820 

1.820 
940 
180 

1,320 
750 


(i).. 


Feet. 

380 
565 
570 
160 


ToUl 11,830 


By  reference  to  the  comparative  profiles  on  chart  No.  5,  it  will  be  seen  that  during 
the  year  some  reaches  deepened  and  others  shoaled,  the  average  result  favoring  a  slight 
deepening.  From  these  profiles  also  the  great  shoaling  throughout  the  pass  since 
1875  may  t>e  studied  in  detail. 
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In  the  12  miles  of  channel  incladed  in  the  above  table  there  ia  eight- tenths  of  a  mile 
more  which  has  a  depth  of  30  feet  than  in  November,  1897. 

It  is  required  that  a  channel  having  ''a  navigable  depth  of  26  feet" be  maintained 
through  South  Pass  and  the  shoal  at  its  head,  and  such  depth  was  maintained  dar- 
ing the  year,  except  for  forty- five  days,  being  ftom  March  21  to  April  7,  and  from 
April  11  to  May  7,  1899,  inclusive. 

On  March  21  the  stage  of  river  at  Carroll  ton,  La.,  was  13.2  feet:  on  April  19  it 
reached  its  highest  stage,  15.9  feet,  and  on  April  27  it  began  to  fall  slowly,  reachin^^ 
a  stage  ^  15  feet  on  May  7. 

On  March  21  it  was  found  that  a  sudden  shoaling  had  taken  place  in  Grand  Bayou 
Reach.  The  shoal  was  1,940  feet  lone,  having  a  depth  of  25  feet  of  water  over  it  at  high 
tide,  23.8  feet  at  low  tide,  and  23.5  feet  when  reduced  to  the  legal  plane  of  reference. 

The  temporary  lodgment  of  large  volumes  of  heavy  sand  at  a  certain  stage  of  the 
river  is  a  phenomenon  with  which  we  are  familiar,  it  having  been  more  or  less  in 
evidence  for  many  years.  Unfortunately,  these  shoaliugs  have  grown  more  affgra- 
vated  durinff  the  past  four  years,  causing  much  annoyance  to  shipping;  and  the 
ffreater  mislortune  seems  to  be  that  there  is  no  remedy  for  the  evil  unless  it  be  to 
dredge  the  channel  during  low  river  to  a  sufficient  depth  as  will  insure  against  these 
shoafings  reducing  the  depth  to  less  than  that  which  commerce  requires. 

A  powerful  hydraulic  dredge  worked  on  this  shoal  day  after  day  without  the 
slightest  effect  so  far  as  improving  the  channel  was  concerned;  in  fact,  it  was  often 
observed  that  on  each  succeeding  trip  the  boat  would  make  the  shoaling  was  increas- 
ing. The  channel  was  constantly  changing,  the  changes  being  identical  with  those 
shown  on  Plate  III,  Appendix  R,  of  the  Report  of  the  Chief  of  Engineers  for  1897. 

The  dredge  had  not  worked  on  this  shoal  for  ten  days  previous  to  May  8,  on  which 
date  it  was  found  that  the  channel  had  become  restored,  the  shoal  disappearing 
1  mile  below  where  it  first  appeared. 

It  may  be  inferred  that  dredffing  at  such  times  is  useless,  and  such  inference  is  in 
accord  with  my  observations  for  many  years.  While  there  is  no  doubt  but  that  a 
dredge  removes  much  material,  the  beneficial  effect  is  seldom  apparent  while  sand 
waves  are  active ;  the  channel  seldom  improves  until  they  cease,  and  then  the  improve- 
ment is  generally  rapid  even  when  dredging  is  omitted. 

THE  OHANNBL  THROUGH  THE  JETTIES. 

The  channel  throngh  the  jetties  and  beyond  them  to  deeper  water  in  the  Gulf  is 
shown  on  chart  No.  1.  The  required  channel—''  26  feet  in  depth,  not  less  than  200 
feet  in  width  at  the  bottom,  and  having  through  it  a  central  depth  of  30  feet  without 
regard  to  width'' — was  maintained  during  the  year  except  for  three  days  (January 
28, 29, 30, 1899),  during  which  a  shoaling  caused  by  sand  waves  reduced  the  central 
depth  to  less  than  30  feet  for  a  distance  of  305  feet. 

The  profiles  on  chart  No.  5  show  the  changes  in  depth  which  occurred  during  the 
year,  and  the  following  table  explains  the  changes  in  the  depth  and  width  of  the 
channel  firom  month  to  month  during  the  year. 

Available  depih$  and  toidths  of  channel  through  the  jetties,  in  separate  reaches  of  tfiOO 
feet  each,  according  to  surveys  made  during  the  fiscal  year  ending  June  SO,  1899, 


Date. 


Difltanoee  Arom  East  Point,  in  feet. 


0  to  2,000. 


Availa- 
ble 
depth. 


Available 
width  of 
channel. 


26  feet.  30  feet. 


3,000  to  4,000. 


Availa- 
ble 
depth. 


26  feet.  30  feet 


Available 
width  of 
channel. 


4,000  to  6,000. 


Availa^ 

ble 
depth. 


26  feet.  30  feet. 


Available 
width  of 
channel. 


July 

Aafoist  ... 
September 
October ... 
Ifovember. 
December. 

Janaary... 
Febmary.. 

March 

April 

May 

June 


80.6 

81.6 

30.4 

80.8 

32 

81.6 


030.2 
31.8 
31.4 
82.6 
36 
82.7 


200 
816 
800 
286 
295 
800 


250 
310 
812 
844 
382 
846 


40 
125 
148 
100 
210 
135 


82.6 

88 

31.4 

81 

81.8 

81.5 


b80.0 
81.4 
81.4 
83.1 
35 
86.2 


800 
306 


200 
258 


295 
276 
280 
812 
335 
826 


200 
210 
160 
122 
104 
84 


40 
184 
170 
220 
210 
242 


83.0 
82.5 
32.2 
31.2 
81.5 
81.7 


80.8 

80.3 

30.0 

38.8 

31 

84.2 


242 
250 
240 
250 
240 
246 


340 
260 
240 
272 
270 
260 


185 
170 
170 
170 
90 
78 


180 

50 

146 

182 
100 
190 


a  DepUi  29.6  feet  on  Janaary  28, 29, 80. 


h  Depth  29.8  feet  on  Janaary  28, 39, 80. 


Digitized 


byGoogk 


APPENDIX   T REPORT   OF   MAJOR   QUINN.  1825 

Available  depthe  and  width$  of  channel  through  thejelties,  etc, — Contioaed. 


Date. 


Distances  ftrom  Baat  Point,  in  feet. 


6,000  to  8,000. 


Availa- 
ble 
depth. 


26  feet.  30  feet 


Available 
width  of 
channel. 


8,000  to  10,000. 


Avail*. 

ble 
depth. 


Available 
width  of 
channel. 


*26  feet.  30  feet- 


10,000  to  12,000. 


Availa- 
ble 
depth. 


Available 
width  of 
chanueL 


26  feet.  30  feet. 


Jaly 

An^niat 

September 

October 

November 

December 

1809. 

Jannary 

February 

March 

April 

May 

June 


33.4 
32.6 
32.2 
31.5 
30.8 
81 


80.5 

30.5 

81.2 

83.1 

31 

83 


240 
255 
220 
236 
220 
228 


247 
250 
250 
280 
288 
236 


180 
152 
165 
156 
50 
56 


100 
82 
120 
100 
183 
180 


37.4 
33.6 
85.1 
34.1 
33.1 
82 


32.9 
33.3 

ai.5 

82 
34 


250 
230 
215 
240 
230 
225 


265 
360 
252 
267 
265 
273 


180 
183 
165 
155 
100 
100 


140 

120 
138 
200 
200 
163 


34.6 
32.1 
32.4 
31.6 
32.5 
81.3 


33 

82.4 

83.5 

34.2 

35 

84.5 


270 
243 
240 
250 
250 
235 


965 
256 
250 
270 
280 
280 


165 

150. 

120 

130 

140 

112 


140 
155 
150 
105 
220 
190 


Tbe  following  table  contains  a  record  of  the  depth  of  this  channel  before  the 
jetties  were  buut,  and  from  month  to  month  since  that  time: 

Table  giving  the  depthe  of  water  through  the  jetties  at  various  dates. 


Date. 


Distanoes  from  Bast  Point,  in  feet. 


0*^9  nnn     2,(KH)to      4,000  to      6,000  to      8,000  to 

UU)^,0W.  ^^^^  QQQQ  gJJ^  J^^^ 


10,000  to 
12,000. 


1875— June 

1876— May 

AngQSt 

November 

1877— March 

July 

October  25  to  December  14 . 
1878 — March 

December 

1879— March 

June 

July8 

December 

1880— June 

July 

Auffnst 

September 

October 

November 

December 

1881— January 

February 

March 

April 

May 

June 

July 

Angnat 

October 

1882— January 

February 

March 

April 

May 

June.... 

Jnly 


22.5 

23.3 

23.5 

22 

24.1 

24.9 

26.3 

26 

28.4 

28.6 

27.5 

30.5 

31 

31 

30.5 

80.5 

80.7 

81 

80.6 

30.9 

30.5 

30.4 

81.5 

80.4 

30.2 

80 

81 

80.1 

80.2 

30.5 

31.8 

31.2 

81.7 

80.5 

80.8 

80 


18.7 

20.8 

19.6 

20.3 

21.1 

24 

24.4 

25.9 

26.4 

27.5 

28.4 

30.7 

31 

32.5 

31 

30.4 

31 

81.5 

31 

30.6 

30.4 

80.2 

31.2 

30 

30.5 

30.5 

82 

82 

80.8 

30.4 

36 

80.6 

32.6 

32.5 

35.5 

82.7 


16.7 

22 

21 

21.1 

23.2 

26 

28.5 

85.5 

35.7 

43.4 

47.7 


48.3 

47.8 

44 

46 

44.4 

41 

40.3 

43 

41.0 

41.6 

41.3 

43 

42.7 

43.8 

42.5 

87.6 

38.8 

41.3 

39.7 

89.2 

89.6 

39.4 

89 

88.7 


10.2 

21 

23.5 

21.2 

22 

23.8 

24.2 

25.4 

27.1 

27 

29.2 

81 

31.7 

31.4 

80.8 

32 

30.6 

30.8 

30.8 

30.8 

33.8 

32 

32 

83 

82.6 

32 

33.0 

82 

31.4 

31.1 

80.5 

80.8 

89.5 

31 

81.8 

80.6 


9.7 
17.1 
23 
21.1 
21.2 
23.5 
28 
24.8 
25.3 
27 
29.2 
30.7 
31.8 
85.1 
81.5 
82 
82 
31 

30.9 
81 

30.7 
31 
82 
88 

30.5 
81.7 
83 
81 

81.2 
80.2 
80.8 
31.6 
30.3 
31.3 
81.8 
8L8 


9.2 
15 

19.8 
20.3 
20.5 
20.3 
23.7 
23 
23 
27 
28 
30.5 
30.8 
32 
30.5 
30.5 
31 

80.6 
80.5 
30.3 
80.3 
30 

30.5 
80.5 
31.2 
31.7 
32 
30.2 
30.3 
80.7 
30.2 
32.5 
83 
31 
81 
8L6 


BNG  99 ^116 
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Table  gitfing  the  depths  of  water  through  thejettiee  at  varioui  datof—Contiiined. 


Date. 


1882— Angast 

September . 

October 

Kovember . 

December. . 
1883— January... 

Febniary . . 

March 

April 

May 

June 

July 

Auffaat.... 

September . 

October 

November . 

December. . 
1884— January . . . 

February.. 

March 

April 

May 

June 

August . . . . 

S^tember. 

October.... 

November. 

December.. 
1885— January... 

February . . 

March 

April 

May 

June 

July 

August . . . . 

September . 

October 

November . 

December., 
1886— January... 

February . . 

March 

April 

May 

June 

July 

August.... 

September . 

October — 

November . 

December.. 
1887— January... 

February . . 

March 

AprU 

May 

June 

July 

August 

September. 

October.... 

November . 

December. . 
1888— January... 

February . . 

March 

April 

May 

June 

Jnly 

Augnst . . . . 

September . 

October. . . . 

November . 

December.. 


Distances  from  Saai  Poini,  in  feet. 


0  to  2,000. 

2,000  to 

4,000  to 

6,000  to 

8,000  to 

10.060  to 

4.000. 

6,000. 

8,000. 

10.000. 

12,000. 

80.8 

82.2 

38.1 

31.8 

81.8 

80.5 

80.1 

8L5 

88.3 

81.9 

80.8 

80.5 

80 

81 

87.1 

81 

31.4 

81.2 

80 

32 

38.1 

21.5 

81.2 

8L2 

31 

81 

37 

31.2 

81 

80.4 

81 

81 

85.2 

80.2 

80.1 

80.1 

31.2 

81.2 

86 

80.5 

80 

80.1 

82.8 

82.6 

45.7 

31.5 

30.8 

80.8 

33.7 

85 

44 

82.2 

SO 

80 

83.2 

86.8 

46 

82.8 

80.8 

82.4 

82.5 

84.2 

46 

83.4 

81 

33 

83.8 

84.9 

44 

32 

8L5 

8L8 

82.1 

88.2 

48 

83.4 

83.4 

82.2 

33.4 

84.8 

46 

82.3 

82.8 

80.6 

32.7 

84.1 

41.5 

82 

82 

80.6 

81 

33.8 

48.8 

84.5 

81.5 

81 

80.5 

32.6 

43 

31.6 

3L6 

80.2 

81.2 

32.2 

39.2 

32.7 

81.8 

80.8 

32 

81.5 

41.8 

31.6 

81 

8a7 

35.7 

89.5 

41.6 

84 

83.8 

88.7 

86.8 

87.3 

41.5 

81.7 

82.7 

85.4 

34.9 

85.8 

42.8 

84.8 

85.1 

83 

85 

85.8 

41.1 

34 

85 

85 

81.9 

85.8 

41.9 

83.9 

85 

88 

82 

84 

39 

83.1 

88.7 

83.5 

81.1 

83.4 

38.6 

82.6 

82.6 

82.5 

82.8 

32.8 

87.2 

82.2 

82.4 

80.8 

31.6 

82.6 

37.1 

81.1 

31.5 

81.4 

86.7 

86.4 

86.9 

83.1 

84.6 

82.8 

41.7 

^.3 

35.7 

80.5 

84.1 

86.2 

85.5 

36 

36.1 

31 

81.7 

85.7 

86 

85.5 

87 

32 

816 

82 

86.7 

85 

35.6 

31.5 

88.5 

81.5 

84.7 

83.7 

85.7 

82.8 

82.8 

81.8 

86.8 

83.1 

86.5 

83.7 

83.6 

81 

86.5 

86.6 

87.6 

88 

82 

81 

35.8 

88.8 

35.2 

82.2 

80.7 

81.7 

83.8 

83.7 

35.8 

81.8 

80.4 

30.4 

82.7 

82.8 

35.1 

80.8 

80.6 

sai 

83 

82.2 

34.2 

30.9 

80.5 

30.6 

33.6 

82.5 

83 

80.2 

80.2 

28.5 

32.8 

82.8 

34.1 

31.8 

80.9 

80 

82.8 

85.8 

84 

85 

83.1 

82 

35.4 

84.5 

84.5 

83.7 

83.7 

81 

35.9 

85.6 

34.2 

81 

86 

84.4 

88.2 

35.2 

33.4 

83.2 

34.5 

36.5 

86.7 

86.7 

86.2 

82.8 

82.7 

87 

85 

86 

85.7 

84.8 

33.8 

34.7 

84.5 

85.6 

84.6 

83.7 

33.6 

38 

85 

86.2 

84.4 

83 

84.1 

33 

84.5 

85.6 

84.8 

82.9 

83 

83.5 

84 

85 

85.8 

83.6 

32.6 

88 

88.6 

84 

38.8 

82.8 

82.7 

83.4 

36.4 

34.4 

35.4 

31.8 

84.1 

82.4 

85.5 

85.5 

32.6 

85.5 

85.5 

83.8 

38.8 

87 

83.7 

81 

84.8 

85.5 

39.4 

86.3 

37.1 

81.2 

84.2 

38.1 

39 

85.4 

87.5 

82.8 

34.1 

85.2 

89 

86.4 

85.8 

84 

32 

34 

35.7 

84.6 

84.7 

33.6 

31.6 

32.7 

36 

84 

85 

85 

82.7 

32.2 

86.2 

84.2 

34.8 

82.1 

82.2 

31.8 

35.9 

82.9 

33.8 

30.7 

31.8 

31.2 

34.7 

32.7 

33.9 

80.9 

81.7 

31.8 

85.6 

82.5 

88.7 

80.5 

31.5 

82.2 

84.3 

32.4 

32.5 

81 

81 

82 

34 

83 

82.6 

80.5 

31.8 

30.9 

86.8 

34.8 

83.8 

81 

85 

81.4 

35.2 

35.2 

34.8 

31.6 

88.6 

33 

32 

33 

83 

31.4 

85.5 

83.2 

34.2 

34 

83.8 

31 

31.9 

83.6 

33.7 

83.7 

33.7 

81.2 

31.2 

88.2 

82.7 

82.7 

82.8 

80.8 

31 

82 

33.8 

33.6 

32.3 

80.6 

80.4 

80.4 

31.8 

82.8 

31.7 

80.6 

80.6 

80.8 

81.4 

82.4 

81.6 

80.8 

029.2 

80.7 

a  From  December  28, 1888,  to  Jan  r  ary  4, 1889,  incluaiyeb 
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Taible  giving  ike  depths  ofvater  through  th€  Jetties  at  various  dates — Continued. 


Date. 


DiataaoM  from  Bast  Point,  in  feet. 


OtoS,000 

2,000  to 
4,000. 

4.000  to 
6,000. 

6,000  to 
8,000. 

8,000  to 
10,000. 

10,000  to 
12,000. 

81 

81.8 

80.6 

80.8 

81 

30.9 

82.4 

82.5 

81.8 

82.8 

31 

32.5 

30.2 

32.2 

80.4 

32.3 

81.8 

31.6 

80.8 

32.1 

31.2 

82.8 

32.8 

80.6 

80.8 

32 

80.7 

82.6 

31.2 

30.8 

80.4 

82.2 

81.8 

81.5 

81 

30.8 

80.8 

81 

^1 

82.4 

31.8 

31 

81.7 

81.4 

81.5 

81.6 

31.4 

31 

80.0 

31.8 
81 

81.8 
81.2 

31 
81 

81.1 
81.7 

8L6 

a29.6 

81 

81.2 

81.2 

31 

81.8 

31.4 

80.8 

81 

8L2 

81 

81.7 

31.2 

80.8 

80.8 

81.2 

80.6 

81  . 

81 

81.7 

80.7 

81.5 

32.6 

84.4 

88 

36.4 

83.2 

84 

84 

84 

33.6 

83.4 

86 

85 

86 

38.7 

34.5 

82 

84 

84 

86 

39 

34 

82 

83.5 

88 

84 

39.8 

35 

82.4 

83.4 

84 

84 

89 

87 

82 

33 

38 

32.7 

85 

34 

80.5 

81.4 

33 

88 

35 

38 

82 

81 

31 

80.5 

84 

82.8 

80.6 

81.2 

80.6 

80.6 

84 

88 

81.5 

81.2 

30.7 

30.7 

32.3 

33.5 

81 

81 

31.2 

32.2 

32.3 

32.5 

81.7 

81 

31.4 

82.5 

35.2 

82.7 

82 

84.8 

36.4 

87.5 

86 

84.6 

30.5 

82 

36.5 

89 

36.4 

34.2 

80.8 

82 

32 

35 

36 

34 

88 

81.1 

32 

34.7 

37 

35 

81.4 

80.4 

30.4 

83.3 

35.8 

34.8 

81 

31 

31 

32.3 

32.9 

81.4 

80.0 

30.6 
80.8 

80.7 
30.8 

31 
31.2 

31.5 
31.2 

81 

80.7 

81.2 

31 

31.3 

31.2 

niA 

80.6 

80.1 

80.3 

80.6 

31.4 

31.3 

82 

81.8 

31.0 

31.8 

31.3 

31.8 

32.2 

80.5 

80.8 

80.8 

81 

31.1 

81.7 

80.8 

30.7 

81.4 

81.7 

81.2 

31 

32 

82 

33.7 

82 

30.5 

80.6 

ft28.1 

d2e.6 

88 

35 

33 

82 

030.4 

32.3 

36 

87 

30.6 

83.2 

81.6 

33 

32 

85.6 

38 

34.2 

31.5 

88.5 

88.8 

84.6 

34.8 

85 

81.2 

82.7 

81.2 

33.6 

33.7 

33.5 

31.8 

32.5 

81.8 

31.6 

32.7 

32.8 

81.5 

32.1 

81.5 

32 

33 

32.6 

81 

81.5 

81.6 

82.1 

33.5 

33.1 

81.6 

32.2 

81.8 

32.1 

32.2 

84.1 

31.6 

31.6 

81 

31.6 

32.7 

34 

83.6 

34.6 

83.1 

30.8 

81.2 

82.4 

88.0 

35 

83.6 

81.6 

32.3 

32.6 

82 

84 

88 

38 

82.5 

32 

82.7 

83 

88.8 

86 

81.7 

80.5 

82 

83.8 

84 

85 

86.7 

36 

82 

82 

34 

34.5 

35.3 

84.2 

81.5 

81.5 

82.4 

83.5 

85.8 

81.8 

31.5 

82.2 

82.7 

33.2 

84.2 

33.2 

81.4 

82.7 

83.8 

82.8 

84.3 

88 

81 

32 

88 

88 

84.8 

83.5 

32.1 

82.1 

33.5 

33.2 

86.8 

84.5 

30.6 

32.2 

32.6 

32.6 

84.5 

83 

82.8 

81.8 

81.7 

32 

84.2 

84 

84.8 

31.4 

82.7 

83 

32.8 

84 

32 

82 

84 

84 

34 

88 

82.2 

81.2 

82.0 

88 

82.7 

88.6 

82.1 

31.6 

81.7 

81.5 

81.8 

82.6 

81.2 

80.5 

8L2 

30.2 

«28.9 

80.8 

81.8 

80.0 

30.6 

80.5 

80.8 

80.6 

80.4 

80.4 

80.1 

80.8 

80.6 

80.4 

1880— January ... 

Febfniary .. 

March 

April 

May 

June 

July 

AQfflUt 

8e]»eiDber . 

October 

NoTember . 

December.. 
IflOO— January... 

Febroary . . 

March 

April 

M»y 

June 

Jnly 

August 

September. 

Ootober....: 

November  . 

December.. 
1891>-Janaary .... 

February.. 

March 

April 

May 

June 

July 

Auffust 

September . 

Ootober 

Kovember . 

December.. 
1882— January .... 

February... 

Mareh 

April 

M^y 

June 

July 

Aufniat 

September. 

October 

Kovember  .. 

December... 

1898— January .... 

February... 

Maroh 

April 

Miy 

June 

Jnly 

August 

iptember. 


November . 

December.. 

1694    January... 

February . . 

Maroh 

April 

M*y 

June 

July 

August 

September. 
Ootober — 


a  From  Ootober  1  to  October  5,  inclnsive. 

b  Depth  less  than  80  foot  from  April  25  to  May  6,  both 
feet. 

tfDepth  less  than  80  feet  ftom  May  80  to  June  20,  both 
liBet. 

d  From  Deoember  28, 1888,  to  January  4, 1889,  Inolnsive^ 

•  August  20  to  81,  both  dates  inolusive. 


inolusfre,  and  varied  from  27.5  to  29.4 
lablasive,  and  varied  from  28.1  to  29.6 
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Tahl€  giving  ike  depih$  ofwaUr  through  ihejettiet  at  variom  dato«— ContiBaed. 


Dttte. 


DistaaoM  from  Saat  Point,  in  feet 


0to2,000 


2,000  to 
4,000. 


4.000  to 
«,000. 


6,000  to 
8,000. 


8,000  to      10.000  to 
10.000.        12,000. 


1894— KoTomber.. 

December... 
1805-January  .... 

February... 

March 

April 

May 

Jane 

July 

Angntt 

Seplember.. 

October 

November .. 

December... 
1806— Jannary .... 

February... 

March 

April 

M*y 

Jnne 

July 

Aa^niat 

September.. 

October 

November .. 

December. . 
1897— January .... 

February... 

March 

April 

May 

June 

July 

Aufrust 

September.. 

October..... 

November  . 

December.., 
1898— January  . . . 

February.. 

March 

April 

MJiy 

Jnne 

July 

Ansnst 

Seplember.. 

October.... 

November . 

December.. 
1899— Jannary... 

February.. 

March 

April 

May 

June 


80.8 

80.8 

81.7 

81.9 

82.8 

82 

81.4 

81.1 

81.7 

82.2 

81.8 

80.9 

8L7 

81.8 

81.8 

31.8 

80.6 

30.6 

30.8 

80.2 

80.8 

629.8 
80.2 
80.2 
80.8 
30.7 
80.4 
30 
80.6 

030.5 
82 
80.4 
80.8 
81.8 
80.1 
30.4 
30.0 
81.5 
31.3 
80.5 


80.8 

80.6 

82.1 

82.4 

82.1 

81.0 

81.5 

81.7 

8L7 

81.8 

81.7 

80.9 

81.5 

3L4 

30.9 

81.1 

80.8 

80 

80 

30.2 

80.7 

29.3 

29.4 

80.8 

30 

80.7 

30.5 

30.2 

30.4 

80.6 

82 

8L7 

81.6 

80.9 

81 

80.8 

30.5 

31.4 

30.7 

30.6 


80.6 

8L8 

82.1 

8L7 

31.0 

31.5 

81.4 

8L6 

82 

81.8 

81.8 

81.8 

8L8 

88.1 

32.1 

31.8 

30.5 

30.8 

30.2 

a  30.2 
80.4 

b29 
80.8 
30.6 
80 
31.1 
31.2 
80 
80 
8L4 
32 
83.2 
83.1 
33 
31.6 
30.5 
31 

31.8 
30.4 
80.7 


80.8 
80.7 
81.6 
31.8 
31.« 
31.6 
81.4 
81.8 
81.5 
81.8 
31.4 
81.8 
81.8 
8L4 
31.9 
31.8 
31.1 
30.4 
30 

a  30.2 
30.4 

629 
29 

80.5 
30.4 
30.8 
80.5 
80 
80.8 
81.6 
88 
35 
85 
35.3 
30.7 
81.7 
80.8 
32 
31.7 
30.7 


80.8 

80.7 

81.5 

8L8 

81.7 

81.8 

8L9 

81.3 

8L8 

8L1 

8L4 

81.5 

32.1 

8L9 

31.8 

81.5 

32 

81 

81 

080.8 
8L1 

529.4 
29.9 
30.4 
30.8 
30.9 
30.4 
80.2 
80.6 
82.2 
85 
86 
85 

35.7 
32.5 
84 
33.4 
82.9 
32.7 
32.8 


31.6 
33 
32.6 
30.6 
81.5 
30.4 
30.8 
82 
81.6 
•  80.2 
31.8 
31.4 
32.5 
36 
82.7 


82.5 

84 

83.5 

82.6 

33 

81.4 

81 

81.8 

81.5 

80.9 

81.4 

81.4 

33.1 

35 

86.2 


30.7 

34 

34.8 

32.9 

32.5 

32.2 

31.2 

31.5 

31.7 

30.8 

30.2 

30.9 

33.3 

81 

84.2 


d80.8 
84 
84.1 
83.4 
32.6 
32.2 
31.5 
30.8 
31 

30.5 
80.5 
81.2 
83.1 
31 
88 


84.8 

82 

87.1 

37.4 

33.6 

35.1 

84.1 

83.1 

82 

33 

32.9 

83.8 

84.5 

82 

84 


sas 

80.7 

81. » 

81.8 

82.1 

82.1 

31.6 

3L5 

88.1 

8L4 

8L4 

8L1 

88.1 

8LS 

314 

31.6 

82 

81.9 

82.4 

82.2 

8L1 

80.2 

80.1 

80.2 

80.4 

8L1 

80.0 

81 

8L8 

88.1 

84 

80 

84 

818 

80.5 

31.8 

818 

314 

814 

816 


818 
88 

84.7 

84.6 

811 

814 

8L5 

815 

81.8 

88 

814 

816 

84.8 

86 

84.5 


a  Less  than  80  feet  from  June  15  to  18,  both  ioolusive. 

b  Less  than  30  feet  from  August  17  to  October  21,  both  inoloalTt. 

c  Leas  than  30  feet  from  April  16  to  20,  both  inclusive. 

d  Less  thau  80  feet  from  April  25  to  28,  both  inoluiive. 

•  Less  than  30  feet  on  January  28, 29, 30. 
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IN  THE  GULF;  BRTOin>  THS  ENDS  OP  THE  JETTIES. 

Dnring  the  fall,  winter,  aod  early  sprins  months  exceptionally  unfavorable  weather 
prevented  my  making  the  nsual  survey  beyond  the  ends  of  the  jetties  to  ascertain 
what  changes  had  occurred  there  during  the  year.  This,  however,  is  a  matter  of  no 
importance,  since  with  the  data  now  at  hand,  covering  a  period  of  twenty-one  years 
(see  plate  6,  Appendix  T,  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1898), 
we  may,  with  a  considerable  decree  of  accuracy,  locate  in  the  future  the  distance  of 
any  depth  from  the  ends  of  the  jetties. 

The  data  on  the  plate  referred  to  established  pretty  conclusively  what  result  a 
certain  stage  of  river  will  effect,  other  conditions  remaining  as  at  present,  and  while 
a  progressive  building  seaward  of  the  Gulf  bottom  is  established  beyond  any  ques- 
tion, yet  its  progress  has  not  been  even  what  the  most  conservative  investigator 
believed  it  would  be. 

It  will  be  seen  that  the  advance  of  the  curves  from  the  20-foot  to  the  60-foot  one, 
inclusive,  is  from  12i  to  66|  per  cent  less  from  1887  to  1897  than  during  the  previous 
ten  years,  and  that  the  rate  of  advance  of  the  70,  80,  90,  and  100  foot  curves  is  prac- 
tically the  same  during  both  periods.    The  following  table  gives  the  results : 


Year. 

Desifni&tfoii  of  oaryo  and  namber  of  feet  each  has  advanoed. 

From— 

To- 

20.foot 

30-foot. 

40.foot.  50-foot 

60-foot. 

70-foot. 

SO-foot. 

90.foot 

lOO-foot 

lg77 

1887.... 

51 
15 

55 
89 

«7 
85 

71 
53 

99 
86 

110 
106 

97 
98 

92 
96 

92 

1887 

1897 

102 

It  is  shown  a)so  that  since  1893  the  20,  30,  40,  and  50  foot  curves  have  receded,  the 
60-fuot  one  advanced  slightly,  while  the  70,  80,  90,  and  100  foot  ones  show  about 
their  normal  advance,  and  it  will  be  ascertained  that  during  the  20  years  from  1877 
to  1897  the  average  annual  advance  of  each  curve  is  as  follows : 


Year. 

Designation  of  carve  and  namber  of  feet  advanoed. 

From- 

To- 

20-foot 

30-foot 

40.foot 

50-foot 

60-foot 

70.foot 

80-foot 

90-foot 

lOO-foot 

1877.. •••••.. 

1897 

88 

47 

52 

62 

92 

108 

97 

94 

97 

The  average  annual  advance  of  the  curves  from  20  to  50,  inclusive,  is  48  feet,  or  less 
than  one-half  of  what  was  considered  the  annual  advance  of  the  bar,  and  the  aver- 
age of  those  from  60  to  100,  inclusive,  is  98  feet,  which  is  practically  the  rate  estab- 
lished for  the  advance  of  South  Pass  Bar. 

While  indisputable  evidence  of  bar  advance  exists,  there  is  also  evidence  that  it 
has  not  been  augmented  by  the  jetties,  but  that  it  has  been  retarded  by  them  within 
an  area  prescribed  by  the  50-foot  depth,  and  when  it  is  considered  how  slight  the 
average  vertical  height  of  this  annual  building  up  is,  and  where  the  f^reater  portion 
of  it  is  taking  place,  and  when  we  consider  that  in  twenty-four  vears  since  the  jetties 
were  built  it  has  not  been  necessary  to  extend  them  any  farther  seaward,  we  may 
well  concern  ourselves  with  the  more  diffloolt  problem  of  preserving  the  ciiannel  of 
the  pass  above  the  Jetties* 
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VBLOCmr,  TIDAL,  AND  8BDIMSNT  OB8BRVATIONS. 

In  pievions  reports  abandance  of  data  is  nablished  relative  to  these  obeerrations. 
They  were  continued  daring  the  year,  and  tne  more  important  results  are  contained 
in  the  following  tables: 

Table  giving  ike  tidal  readinge  an  gauges,  Part  Bade  and  Ea$t  Bay,  the  former  being  in 
South  Paee  and  the  latter  in  a  hag  to  the  weeUoard  of  South  Paee,  and  ie  eo  eituated  ae 
to  give  Qnlf-lwel  readings. 


Lunation. 

Port  Bads  gauge. 

Bast  Bay  gauge. 

Differenoeat— 

Biae  and  &1I  of 
tide— 

From- 

To- 

High 
tide 

Low  tide 

SJi^ 

Low  tide 

Sfi? 

Low  tide 

At  Port 
Bads. 

In  Boat 
Bay. 

1895. 
July  27 
Aug.  23 
Sept  19 
Oct     17 
Kov.   18 

Deo.   10 

1895. 
Aug.  22 
Sept  18 
Oct   16 
Nov.  12 
Dec.     9 

1896. 
Jan.    6 

8.858 
8.994 
4.378 
8.922 
8.634 

8.567 

2.544 
2.776 
8.210 
2.662 
2.189 

8.166 

8.592 
3.810 
4128 
8.806 
8.630 

8.323 

2.172 
2.430 
2.812 
2.352 
L884 

L760 

0.266 
.184 
.250 
.116 
.104 

.244 

0.872 
.346 
.898 
.810 
.805 

.406 

L8U 
L218 
L168 
L260 
L445 

L401 

L420 
1.880 
L81^ 
L454 
L646 

L568 

Mean 

8.892 

2.601 

8.698 

2.285 

.194 

.856 

L301 

L468 

1896. 
Jan.     7 
Feb.     8 
Mar.     1 
Mar.  29 
Apr.  25 
May  23 
June  19 
July  16 
Aug.  12 
Sept    9 
Oct      6 
Nov.    8 
Nov.  80 

1896. 
Feb.    2 
Feb.  29 
Mar.  28 
Apr.  24 
May  22 
Juue  18 
July  15 
Aug.  11 
Sept  8 
Oct     5 
Nov.   2 
Nov.  29 
Dec  26 

3.841 
8.618 
3.518 
8.015 
4.074 
4858 
4.158 
8.868 
8.944 
4.075 
4.106 
4.209 
3.978 

2.421 
2.394 
2.436 
2.704 
2.729 
2.907 
2.679 
2.528 
2.782 
2.972 
2.963 
2.858 
2.518 

8.452 
8.158 
8.059 
3.348 
8.671 
8.909 
8.764 
8.492 
8.604 
8,837 
8.797 
8.970 
8.618 

1.839 
1.758 
1.753 
1.967 
2.128 
2.405 
2.166 
2.028 
2.319 
2.600 
2.487 
2.465 
L9e9 

.889 
.460 
.459 
.567 
.403 
.389 
.394 
.876 
.840 
.238 
.808 
.239 
.365 

.582 
.636 
.683 
.737 
.601 
.602 
.513 
.500 
.463 
.872 
.476 
.893 
.529 

1.420 
L224 
1.082 
L211 
1.345 
1.451 
L479 
L840 
1.162 
L103 
L142 
L351 
L460 

L618 
1.400 
1.806 
L381 
1.543 
L564 
L59e 
1.464 
L285 
L287 
L310 
L505 
L634 

Mean 

8.974 

2.684 

8.605 

2.146 

.879 

.537 

L290 

L449 

1896. 
Dec    87 

1897. 
Jan.    28 
Feb.   20 
Mar.  19 
Apr.  15 
May  18 
June    9 
July     6 
Aug.    8 
Aug.  80 
Sept.  26 
Oct    24 
Kov.  99 

Deo.    17 

1897. 
Jan.  22 

Feb.  19 
Mar.  18 
Apr.  14 
May  12 
June  8 
July    5 
Aug.   2 
Aug.  29 
Sept  25 
Oct   23 
Nov.  19 
Dec  16 

1898. 
Jan.  18 

4.032 

8.958 
8.081 
4.377 
4.461 
4604 
4104 
4058 
8.881 
4142 
4246 
4020 
8.985 

8.656 

8.666 

2.699 
2.870 
8.295 
8.864 
8.816 
2.781 
2.748 
2.639 
8.022 
8.181 
8.748 
2.596 

2.802 

8.661 

8.450 
8.294 
3.699 
3.644 
8.879 
8.769 
8.731 
8.680 
8.888 
4050 
8.888 
8.006 

8.454 

2.140 

2.072 
2.118 
2.334 
2.846 
2.385 
2.199 
2.348 
2.318 
2.501 
2.786 
2.617 
2.279 

1.968 

.871 

.499 
.687 
.678 
.817 
.725 
.895 
.822 
.251 
.304 
.187 
.122 
.077 

.202 

.526 

.627 
.752 
.961 
1.018 
.981 
.532 
.406 
.821 
.431 
.896 
.282 
.816 

.889 

1.866 

L250 
I.IU 
1.082 
L097 
1.288 
L483 
1.804 
L242 
L120 
L066 
1.271 
L890 

L854 

1.521 

1.887 
L176 
1.865 
1.298 
L544 
1.570 
1.888 
1.312 
1.247 
L274 
1.381 
L629 

L491 

Mean 

4111 

2.870 

3.709 

2.810 

.402 

.560 

L241 

L899 

1886. 
Jan.    U 
Feb.    10 
Mar.     9 
Apr.     5 
Say    8 
May    80 
June  26 
July  24 
Aug.  99 
Sept  16 
Oa.    14 
Kov.  10 

Dec     7 

1898. 
Feb.    9 
Mar.    8 
Apr.    4 
May    2 
May  29 
June  25 
July  23 
Aug.  19 
Sept  15 
Oct    13 
Nov.    9 
Dec    6 

1899. 
Jan.    2 

4128 
4205 
4126 
4191 
4874 
4484 
4429 
4219 
4430 
4540 
4294 
4806 

8.900 

2.828 
8.085 
8.087 
8.068 
8.006 
8.180 
8.114 
8.011 
8.880 
8.521 
8.027 
8.872 

2.447 

8.828 
8.696 
8.616 
8.489 
8.670 
40U 
8.012 
8.952 
4109 
4878 
8.941 
8.968 

3.490 

8.168 
2.293 
2.389 
2.118 
2.^40 
2.475 
2.596 
8.576 
2.ri5 
8.189 
8.587 
8.602 

L947 

.600 
.579 
.510 
.702 
.704 
.478 
.517 
.267 
.821 
.162 
.858 
.845 

.419 

.655 
.792 
.638 
.950 
.855 
.655 
.516 
.485 
.605 
.882 
.490 
.870 

.600 

1.806 
L190 
1.099 
L123 
1.279 
1.854 
L315 
L206 
LlOO 
1.019 
1.267 
L486 

L462 

1.460 
L333 
1.227 
1.371 
L430 
L686 
L813 
L876 
L384 
L289 
L404 
1.461 

LOO 

Mean 

4279 

8.042 

3.829 

2.439 

.450 

.603 

L287 

L890 

Grand  mean. 

4091 

2.829 

8.700 

8.290 

.882 

.689 

L262 

L419 
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Ulable  giinng  the  mean  elevation  of  the  surface  of  the  water  at  high,  low,  and  mean  tides  at 
the  Head  of  the  Passes  and  Port  Eads,  also  the  slope  and  mean  velocity  of  the  current 
of  South  Pass,  and  CarroHton  gauge  record,  from  1877  to  1899, 


Fear. 

Head  of  Pasees. 

PortSada. 

^X. 

Low  tide. 

Hean. 

fr 

Low  tide. 

Hean. 

1877 

2.438 

2.994 

2.648 

2.993 

2.982 

(a) 

3.287 

8.125 

8.041 

2.848 

2.590 

8.032 

2.792 

8.468 

3.297 

8.479 

8.837 

8.107 

2.630 

8.083 

8.371 

8.607 

1.642 

2.291 

1.720 

2.221 

2.199 

(a) 

2.588 

2.868 

2.800 

2.065 

1.717 

2.292 

1.900 

2.701 

2.881 

2.638 

2.364 

2.056 

1.516 

2.161 

2.607 

2.809 

1.989 

2.642 

2.134 

2.607 

2.600 

(a) 

2.937 

2.741 

2.670 

2.456 

2.153 

2.622 

2.846 

3.088 

2.814 

8.066 

2.850 

2.581 

2.078 

2.622 

2.939 

8.201 

2.741 
8.056 
2.961 
8.168 
8.147 
8.362 
8.349 
8.369 
3.339 
3.276 
8.232 
8.522 
8.646 
4.001 
8.961 
4.012 
3.985 
8.894 
8.686 
8.074 
4111 
4.279 

L686 
L882 
L76:i 
1.979 
2.0O4 
2.288 
2.832 
2.304 
2.291 
2.221 
2.203 
2.889 
2.381 
2.826 
2.673 
2.716 
2.649 
2.621 
2.371 
2.684 
2,870 
8.042 

2.168 

1878 

2  474 

1879 

2.362 

1880 

2.568 

1881 

2.576 

1882 

2.825 

1883 

2.840 

1884 ; 

2.831 

1886 .^ 

1886 

2,815 
2.748 

1887 ^ 

1888. 

2.717 
2.965 

1889 

2.968 

1890 

8.413 

1891 

8.312 

1892 

8.864 

1893 

8.817 

1894 

8.207 

1896 

8.028 

1890 

8.329 

1897 

8.490 

1898 

8.600 

Tahle  giving  the  mean  elevation  of  the  surface  of  the  water  ai  high,  low,  and  mean  Odes  at 
the  Head  of  the  Passes  and  Port  Eads;  also  the  slope  and  mean  velocity  of  the  current 
of  South  Pass,  and  CarroHton  gauge  record,  from  1877  to  1899 — Continued. 


Tear. 

Slope  of  Sonth  Pasa. 

Mean 

velocity  of 

cnrrent,  in 

feet  per 

second. 

Carrollton  gaage.  b 

Hleh 

Low 
tide. 

Mean. 

L 

2. 

8. 

1877 

0.975 
1.218 
.827 
1.116 
1.106 

1.280 
1.679 
L242 
1.522 

L106 
1.448 
1.049 
1.819 
1.289 

6.178 
6.646 
4.682 
7.876 
7.808 

11.06 
10.80 
10.60 
13.74 
12.26 
14  72 
1470 
16.09 
12.25 
13.61 
11.95 
12.72 
10.37 
16.58 
14  99 
16.30 
15.93 
12.91 
6.96 
10.66 
18.62 
1448 

11  80 

1878 

11.40 

1879 

2.78 
8.46 
8.86 

10.80 

1880 

14.26 

1881 

12.50 

1882 

.^.....  -":' 

14.95 

1883 

1.218 
1.046 
.082 
.852 
.638 
.788 
.632 
.745 
.627 
.748 
.632 
.493 
.224 
.890 
.640 
.607 

1.636 

1.834 

1.289 

1.186 

.794 

1.188 

.799 

L166 

.938 

1.196 

.994 

.804 

.425 

.767 

.917 

1.047 

1.377 
1.190 
1.136 
.987 
.716 
.947 
.663 
.950 
.781 
.971 
.818 
.664 
.325 
.674 
.729 
.827 

8.81 
8.85 
8.38 
8.20. 
2.81 
8.16 
2.89 
8.20 
2.80 
8.08 
2.78 
2.20 
1.74 
2.61 
2.98 
8.08 

8.020 
8.282 
7.210 
6.648 
4977 
6.199 
6.038 
8.127 
7.092 
7.940 
7.239 
6.196 
2.498 
6.266 
6.859 
6.946 

16.40 

1884 .' 

15.60 

1885 

18.56 

1886 « 

1887 t 

18.70 
14  50 

1888 

14.00 

1889 

11.60 

1890 

16.10 

1891 

16.00 

1892 

17.20 

1893 

17.46 

1804 

13.50 

1895 

10  16 

1896 

18.65 

1897 

19.00 

1898 

16.90 

a  No  record. 

6Colnmn  1  ^vea  the  mean  reading  of  the  gaoge  for  the  yeart  oolamn  2  gives  the  mean  reading  of 
the  gauge  for  a  lunation  giving  tba  higheat  mean;  oolamn  8  givea  tha  axtreme  height  of  the  river 
daring  the  year; 
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THK  NAVIQATION  OF  THE  CHANNEL. 

Daring  the  year  I  reported  the  ffroandiug  of  ei^ht  steamers,  two  of  which  fljTon_. 
Id  the  Gnif  beyond  the  ends  of  the  Jetties,  and  the  mishaps  were  attriboted  to  i 
and  storm;  they  were  drawing  but  20^  and  23  feet. 

Of  the  other  six,  one  groona«^d  8i  miles  below  the  Head  of  the  Passes.  Her  i 
swung  to  the  bank  with  great  force,  encount4'ring  some  obstruction  which  disablflil 
her  rudder,  and  she  was  towed  back  to  New  Orleans  for  repairs.  She  was  clrawin^l 
26^  f<^t.  The  other  five  gronnded  in  Grand  Bayou  Reach,  four  of  them  \vhi]e  saall 
waves  were  active  and  the  channel  difficult  to  navigate.  In  one  case  a  radder  ^ 
disabled  by  coming  in  contact  with  a  wing  dam  antl  in  another  instance  the  radder^ 
was  lost  after  the  steamer  had  proceeded  to  sea  some  8  miles. 

Some  of  those  steiimers  and  others  experienced  considerable  delay  tbroa|;h  faaviiMrl 
to  wait  at  the  Head  of  tlie  Passes  until  the  channel  in  Grand  Bayou  Reach  d<^x>ttie4. ! 
anfficiently  to  afford  safe  navigation  for  them. 

CONCLUSION. 

During  the  year  I  was  ably  assisted  by  Mr.  G.  W.  Lawes,  assistant  engineer,  whom 
I  herebv  commend. 

Very  respectfully,  your  obedient  Mrvanti 

C.  Donovan,  A$$i$tant  Engineer. 
M^j.  Jambs  B.  Qitinn, 

Corps  of  Ihigineer$,  U.  8.  A* 
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APPENDIX   U. 


IMPROVEMENT   OP   RIVERS   AND    HARBORS   IN   SOUTHERN  LOUISIANA 
AND  EASTERN  TEXAS,  AND  OF  HOMOCHITTO  RIVER,  MISSISSIPPI. 


BEPORT  OF  MAJOR  JAMES  B.  QUINN,  CORPS  OF  EKOTNEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1899,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Chefoiicte    (Tchefnncte)    River    and 

Bo}2:ue  Falia,  Loaisiana. 

2.  Tickfaw  River  and  tributaries,  Loni- 
Biana. 

Amite    River    and    Bayou    Manchao, 

Louisiana. 
Closing  crevaRse    in  Pass  a  Loutre, 

Mississippi  River. 
Outlet  of  Mississippi  River  at  Pass  a 

Loutre. 
Bayou  Lafourche,  Louisiana. 

7.  Bayou  Plaqnemine.  Grand  River  and 

Pigeon  bayous,  Louisiana. 

8.  Bayou  Courtableau,  Louisiana. 


3. 


6. 


9.  Bayou  Teche,  Louisiana. 

10.  Channel,  bay,  and  passes  of  Bayou 

Vermilion,  Louisiana. 

11.  Mermen tau    River   and    tributaries, 

Louisiana. 

12.  Mouth  and  passes  of  Calcasieu  River, 

Louisiana. 

13.  Johnsons  Bayon,  Louisiana. 

14.  Removing  water  hyacinths  from  Loui- 

siana waters. 

15.  Sabine  and  Neches  rivers,  Texas. 

16.  Sabine  River,  Texas. 

17.  Harbor  at  Sabine  Pass,  Texas. 

18.  Homochitto  River,  MississippL 


SURVEY. 

19.  Southwest  Pass,  Mississippi  River. 


Office  United  States  ENaiNEBB, 

New  (MeanSj  La.,  July  15, 1899. 
Ofnebal:  I  have  the  honor  to  forward  herewith  annual  report  upon 
works  of  river  and  harbor  improvement  at  present  under  my  charge 
for  the  fiscal  year  ending  June  30, 1899. 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Major f  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A» 


Ui. 

IMPROVEMENT    OP    CHEFUNCTE    (TCHEFUNCTE)    RIVER   AND   BOGUE 

FALIA,  LOUISIANA. 

No  work  was  done  on  these  streams  during  the  past  fiscal  year.  For 
details  of  the  improvement  see  Annual  Report  of  the  Ohief  of  Engineers 
for  1896,  page  1485. 

1833 
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The  river  and  harbor  act  of  March  3, 1899,  appropriated  $1,000  fbr 
maintenance.  Under  project  approved  March  ^,  1899,  it  is  contem- 
plated to  dredge  ont  the  bars  at  the  month  of  the  Tchefnncte  and  in 
the  Bogae  Falia  to  obtain  a  6foot  channel  60  feet  wide  through  them. 

Proposals  for  hire  of  dredge  boat  were  invited,  but  none  were  received, 
and  on  June  23, 1899,  authority  was  obtained  from  the  Ghief  of  Engi- 
neers to  hire  a  boat  in  open  market  at  not  to  exceed  $50  per  day  of 
eight  hours.  Arrangements  are  being  made  to  carry  out  the  improve- 
ment at  an  early  date. 

About  $1,000  annually  will  be  required  to  maintain  the  improvement. 

Money  statement 

July  1, 1898,  balance  anexpended $1,106.21 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .      1, 000. 00 

2,106.21 
Jone  30, 1899,  amonnt  ei^pended  daring  fiscal  year 45.54 

Jnly  1, 1899,  balance  unexpended 2,060. 67 

i Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ah$traot  of  appropriatUma  for  improving  Chefunete  (Tohefunoie)  Biver  and  Bogue  Falia, 

Louiiiana, 

By  act  of  Congress- 
Approved  March  8, 1881  $1,500 

Passed  August  2, 1882 1,500 

Approved  Aujfust  6, 1886 2,500 

Approved  September  19,1890 1,000 

Approved  July  13,1892 1,000 

Of  August  18,1894 1,000 

Passed  June 3, 1896 1,000 

Approved  March  3, 1899 1,000 

Total 10,500 


COMMERCIAL  STATISTICS. 

[From  June  1, 1898,  to  May  81, 1899.] 

Steamers ••  14 

Trips 943 

Net  registered  tonnage  (943  trips) tons..  78,068 

Schooners 29 

Trips 459 

Net  registered  tonnage  (459  trips) tons..  15,819 

Barges 15 

.  Trips.. 256 

Tonnage  (255  trips) tons..  37,200 

Total  vessels 68 

Total  trips 1,657 

Total  tonnage tons..  131,087 

Draft  of  heaviest  vessel,  light,  5.2  feet;  loaded^  7  feet. 
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Reoeipta  and  shipments  for  two  yean. 


Year  ending  May  31— 

AxUam. 

1898. 

1890. 

Ton». 

Valae. 

Tons. 

Valae. 

6HIPMBNT8. 

I/Xim'her,  shinglMf,  lAth8--.-.^T, ,,-,.,*.. 

47,911 

15,280 

23.081 

V76 

502 

52 

63 

114 

1,897 

104 

8 

$141,258 
33.316 
23,081 

1.956 
66,252 

2,398 
485 

9,938 
71,468 

1.806 

1,080 

84,067 

15,650 

82,937 

100 

499 

57 

146 

65 

2,707 

•    '1 

$144,621 
84,430 

Bricks 

Sand '. 

16,468 

Wood 

200 

Cotton 

69.880 
2.170 

Rice 

Miscellaneoos 

4,848 

Sbeep,  cattle,  horaee 

8.767 

T(tr,  ro*ii*,  tQrponUn^  ,,..... ..^r........ r,,. ........... 

61,283 

Sirup 

8,090 

Wool 

1,434 

Total 

89.985 
9,520 

348,033 
380,800 

86,887 
11.452 

332,091 
400,802 

BECKIFTS. 

Merobandlse 

Grand  total 

99,505 

728,833 

07.789 

732,893 

Comparative  etatement  of  receipts  and  shipments  for  nine  years. 


Year  ending  May  81— 

Tons. 

Value. 

Year  ending  May  31— 

Tons. 

Value. 

1801 

45,521 
50,054 
30,284 
242,464 
49,778 

$201,061 
354,684 
429.126 
919,699 
850,111 

1896 f 

67,680 
110,084 
99,505 
97,789 

$621,454 

1H92 

1897           ..              

632,894 
723.833 

1893 

1898 

1894 

1899 

782,893 

1896 

U  2. 

IMPROVEMENT  OF  TICKFAW  RIVER  AND  ITS  TRIBUTARIES,  LOUISIANA. 

For  the  improvement  of  Tickfaw  River  and  its  tributaries  (Natal- 
bauy,  Blood,  and  Ponchatoula  rivers)  a  project  was  adopted  in  1881 
which  provided  for  keeping  the  streams  in  a  navigable  condition  as  far 
as  possible  by  the  removal  of  obstructions.  The  estimated  cost  was 
$1(^230. 

With  appropriations  aggregating  $10,000,  about  30  miles  of  the 
Tickfaw  Kiver  and  tributaries  were  improved  up  to  the  heads  of 
navigation. 

A  detailed  report  of  progress  of  the  work  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1896,  pages  1488-1489. 

Under  the  appropriation  of  $1,000,  made  June  3, 1896,  it  was 
attempted  to  remove  the  water  hyacinths  which  clogged  the  streams, 
but  the  plants  floated  in  almost  as  fast  as  they  were  removed.  See 
Annual  Report  of  Chief  of  Engineers  for  1897,  pages  1753-1754. 

On  March  3, '1899,  an  appropriation  of  $1,000  was  made  for  mainte- 
nance of  the  improvement,  and  a  subproject  was  approved  on  March  24, 
1899,  for  the  removal  of  obstructions  in  the  streams  as  far  as  funds  will 
permit. 

Proposals  covering  the  improvement  were  opened  on  June  8, 1899, 
and  on  June  27  the  Chief  of  Engineers  authorized  the  execution  of  a 
contract  with  George  T.  Wibel  and  Peter  ITsner  for  the  hire  of  a  snag 
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boat  at  $29.50  per  day  of  eight  hoars.    A  contract  is  being  prepared, 
and  operations  will  be  commenced  as  soon  as  practicable. 

It  is  estimated  that  $1,000  will  be  required  annaally,  exclusive  of  the 
removal  of  the  water  hyacinths. 

Money  statement. 

July  ly  1898,  balance  anexpended $242.49 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .      1, 000. 00 

1,242.49 
June  30, 1899,  amount  expended  daring  fiscal  year 36. 16 

Joly  1, 1899,  balance  unexpended 1,206.33 

I  Amount  that  Tsan  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahitraei  of  appropriaiiom  for  improving  Tickfaw  River  and  tr%buiarie9,  Louisiana. 

By  act  of  Conprrees — 

Approved  March  3, 1881 $2,000 

Passed  August  2, 1882 2,000 

Approved  August  5, 1886 2,000 

Of  August  11, 1888 1,000 

Approved  September  19, 1890 1,000 

Approved  July  13,18J*2 1,000 

Passed  August  18, 1894 1,000 

Passed  June  3, 1896 1,000 

Approved  March  3,1899 1,000 

Total 12,000 


Ahiiract  of  proposals  for  furnishing  boat,  labor,  and  material  for  snagging,  for  improving 
Tickfaw  Biver,  Louisiana,  opened  hjf  Maj.  James  B,  Quinn,  Corps  of  Engineers,  June 
8, 1899. 


Ka 

Name  and  address  of  bidder. 

Bid  per 
day  of 
Shonrs. 

ToUl  for 
80*daya. 

1 

Ow>. T,  WJbe*  M>d  Peter  U»ner. New Orleanii. La... 

429.50 

$899.79 

COMMERCIAL  STATISTICS. 

[From  Jnne  1, 1898.  to  May  81, 1899.] 

Steamers 6 

Trips 382 

Net  registered  tonnage  (382  trips) .....tons..  11, 123 

Schooners w 25 

Trips 260 

Net  registered  tonnage  (260  trips) tons..  5,032 

Barges 2 

Trips 5 

Tonnage  (5  trips) tons..  200 

Total  vessels 32 

Total  trips 647 

Total  tonnage tons..  16,355 

Draft  of  heaviest  vessel:  Light,  5  feet;  loaded,  6.6  feet. 
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BeoeipU  and  ihijmenUfor  two  yean. 


Artiolea. 

Year  ending  May  31- 

- 

1898. 

1899. 

Tons. 

Value. 

Tods. 

Value. 

Wood 

BHIPMI1IT8. 

8,896 

66,282 

150 

158 

28 

$8,989 

208.162 

333 

17,696 

1,968 

4,028 

44,770 

150 

125 

738 

$9,066 

154,390 

330 

Lumber...*-.  «.>..«•.«>...->•--...........■............ ...... 

Brick 

Cotton 

20,970 
27,677 

Total 

70,473 
6,106 

232,148 
204,240 

49, 8U 
8,150 

212,423 
126,000 

MorohandiM  ........ 

BKOBIPTB. 

Grand  total ... 

75,670 

436,888 

52,961 

338,428 

Comparative  statement  of  receipts  and  shipments  for  seven  years. 


Year  ending  May  31- 

Tons. 

Value. 

'Eear  ending  May  31^ 

Tons. 

Value. 

1888 

13,994 
40,003 
23,384 
72,851 

$160,643 
251,774 
220.566 
353,246 

1897 

68,115 
75,579 
52,961 

$386,370 
436.388 
338,428 

1894 

1898 

1895 

1899 

1896 

U3. 

IMPROVEMENT  OP  AMITE  RIVER  AND  BAYOU  MANCHAC,  LOUISIANA. 

The  original  project  for  this  improvement  was  adopted  in  1880  and 
modified  in  1883.  Under  this  project  snagging  and  dredging  opera- 
tions were  carried  on  to  May  31, 1895,  from  the  month  of  Amite  Eiver 
to  Wards  Greek,  and  a  turning  basin  for  boats  was  made  at  the  month 
of  Wards  Greek.  For  a  history  of  the  improvement  see  pages  1490- 
1491,  Annual  Eeport  of  the  Ghief  of  Engineers  for  1896. 

With  appropriations  of  $2,500,  made  June  3, 1896,  and  $2,500,  made 
March  3, 1899,  it  is  contemplated  to  remove  the  obstructions  in  Amite 
Biver  and  Bayou  Manchac  which  have  formed  since  1895,  under  sub- 
project  approved  March  24, 1899. 

Proposals  for  hire  of  dredge  for  making  these  improvements  were 
opened  on  June  8, 1899,  and  on  June  27, 1899,  the  Ghief  of  Engineers 
authorized  the  acceptance  of  the  bid  of  the  Dilworth-Scudder  Dredging 
Company,  at  $50  per  day  of  eight  hours  each.  Contract  will  be  fihortly 
entered  into. 

Ko  work  was  done  on  these  streams  during  the  past  fiscal  year.  It 
will  require  $2,500  annually  to  maintain  the  improvement. 

Money  statement, 

July  1,  1898,  balance  anexpended $2,716.04 

Amoant  appropriated  by  river  and  harbor  act  approved  March  3, 1899.. .      2, 500. 00 

6,216.04 
34.81 


Jane  30, 1899,  amoant  expended  daring  fiscal  year 

Joly  1, 1899,  balance  anexpended 5,181.23 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1901,  for  maintenance  of  improvement 2,500.00 

Sabmitted  in  compliance  witn  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sandry  civil  act  of  Jane  4, 1897. 
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Abitraet  of  appropriaH<ni$  for  improving  AnUU  EU^er  And  Bayou  Manckac,  Lowitiana. 

By  act  of  Congress — 

Approved  June  U.  1880 $8,000 

Approved  March  3, 1881 6,000 

Approved  August  5,  1886 2,000 

Of  August  11,  1888 5,000 

Approved  September  19,  1890 3,800 

Approved  July  13,  1892 2,500 

Of  August  18, 1894 2,500 

Passed  June  3, 1896 2,500 

Approved  March  3, 1899 2,500 

Total 83,800 


Ahairaet  of  propotaU  for  dredging,  for  improring  Amite  River  and  Bayou  Manehae, 
Louisiana,  opened  by  M«^,  James  B,  Quinn,  Corps  of  Engineers,  June  8,  2899. 


Ho. 

Vsme  and  sddreis  of  bidder. 

Bid  per 
di^ofS 
hoars. 

Totidfor 
MdsjB. 

1 

TMlworth-Rnnddm*  DrfHliriiiir  fJo..  Nf»w  OrlttanR  I«a 

♦50 

$4,500 

This  bid  authorized  to  be  accepted  June  27, 
entered  into. 


Contract  will  be  shortly 


COMMERCIAL  STATISTICS. 
[June  1, 1808,  to  May  81, 1800.] 


10 


Steamers 

Trips 639 

Net  registered  tonnage  (539  trips) tons..  17,059 

Schooners 48 

Tri 


1  rips . 


325 


Net  registered  tonnage  (325  trips) tons..    7,120 

Barges - 2 

T] 


frips. 


40 


Tonnage  (40  trips) tons..  2,310 

Total  vessels 60 

Total  trips 904 

Total  tonnage tons..  26,489 

Draft  of  heaviest  vessel :  Light,  6  feet;  loaded,  7  fee.t. 

Beceipis  and  shipments  for  two  years. 


Articles. 


Lmnber,  shingles,  laths . 

Wood 

Staves 

Sugar  and  molasses 

Cotton  and  cotton  seed  . 
Miscellaneous 


Total 

Merchandise. ...... 

Qrand  total. 


Year  ending  May  81— 


1808. 


Tons.       Value. 


85.000 

10,460 

1,200 

17 

1,006 

153 

48,042 


5,807 
54,740 


$12^,208 

10,418 

6,156 

660 

134,064 

8,600 


222,280 
616,477 


1880. 


Tons.       Valne. 


80.088 

10,662 

18,747 

24 

1,366 

156 

66,008 


4,813 
60,806 


$122,306 

21,324 

476,401 

730 

02,116 

7,773 

720,641 


178,480 
803,181 
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Comparative  $tatement  of  reoeipia  and  ahipmenU  for  nine  yean. 


Year  ending  May  31— 

Tons. 

Value. 

Year  ending  May  31— 

Tons. 

Valueu 

1891 

17,792 
18,530 
22.099 
157,902 
42,983 

$300,963 
334,061 
346,257 
796,305 
491,216 

1806 

65,108 
49.609 
54.740 
60,305 

$414,245 
516,443 
516,477 
893,121 

1892 

1897 

1893 

1898 

1894 

1899 

1895 

Increase  of  1899  over  1898,  5,556  tons,  representing  a  value  of  $376,644« 


U4. 

CLOSING  CREVASSE  IN  PASS  A  LOUTRE,  MISSISSIPPI  RIVER. 

Act  of  Congress  approved  February  26, 1897,  appropriated  $250,000 
for  the  closure  of  this  crevasse,  under  which  a  project  was  approved  on 
June  16, 1897. 

For  details  of  the  progress  of  this  work  to  June  30, 1898,  see  page 
1487  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1898. 

A  contract  for  closing  the  crevasse  was  entered  into  on  October  29 
and  approved  December  10, 1897.  Work  began  December  14, 1897,  and 
on  January  27, 1898,  there  were  2,400  feet  of  the  dam  completed.  On 
account  of  high  water,  the  contractors  were  compelled  to  cease  work, 
and  an  extension  of  time  was  granted  them  to  October  31, 1898.  On 
January  27, 1898,  a  portion  of  the  sheet-piling  dam  washed  out,  and  on 
August  5, 1898,  the  time  the  contractors  resumed  operations,  the  break 
extended  from  32  to  541  feet  from  angle,  509  feet,  and  on  the  line  angle 
to  F,  54^  feet  of  sheet  piling  and  66^  feet  of  rear  bracing  had  been  lost 
from  the  east  end. 

A  supplemental  contract  was  entered  into  with  the  contractors  on 
April  19  and  approved  June  14, 1898.  for  additional  work  on  the  dam 
at  original  contract  prices,  this  work  being  rendered  necessary  by  the 
destruction  of  part  of  the  completed  dam  and  the  scour  of  the  current 
necessitating  the  use  of  longer  piling  in  some  places. 

Another  supplemental  contract  was  entered  into  on  August  29, 1898, 
reducingHhe  supplemental  contract  of  April  19  and  allowing  the  sub- 
stitution of  40-foot  piling  rear  bracing  for  20-foot  sheet-piling  bracing. 
This  supplemental  contract  was  also  rendered  necessary  on  account  of 
change  of  depth  of  water  in  the  crevasse. 

^  Work  was  resumed  on  August  6, 1898.  The  depth  of  water  through 
the  breaks  (shown  on  chart  attached  to  Report  for  1898)  made  it  neces- 
sary to  build  around  these  places,  hence  the  line  Y  to  range  No.  2  was 
adopted,  and  in  connection  with  the  line  from  Y  to  D  the  closure  was 
made. 

The  work  progressed  satisfactorily,  and  by  October  29, 1898,  it  was 
completed  from  Y  to  D.    (See  chart  accompanying.) 

On  October  20  work  on  the  line  Y  to  range  No.  2  was  completed  750 
feet  from  Y  and  660  feet  from  ralige  No.  2,  and  between  these  termini 
was  more  or  less  incomplete  work.  Several  severe  storms  occurring  at 
this  time  damaged  the  work,  rendered  progress  difficult,  and  caused 
ftn  increase  in  the  depth  of  water  where  the  work  was  not  finished. 

Work  was  continued  from  range  No.  2  westward,  and  as  the  opening 
decreased  the  current  became  more  rapid,  rendering  the  work  more 
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difficult.  The  final  closure  was  made  iu  buildiog  a  section  232  feet  in 
length  from  1,280  to  1,612  feet  from  range  No.  2,  where  the  depth  of 
water  had  been  increased  and  was  from  20  to  31  feet.  This  section 
required  special  piles,  the  sheet  piles  being  made  from  those  of  shorter 
lengths,  and  were  from  50  to  61  feet  long;  the  brace  piles,  from  52  to  68 
feet  long,  were  specially  ordered.  Fifteen  clusters  ot  mooring  piles 
were  driven  about  125  feet  above  the  dam,  and  to  them  and  the  dam 
fifteen  J-inch  wire  cables  were  attached  to  support  the  dam  from  1,011 
to  1,702  feet  from  range  No.  2,  a  distance  of  691  feet. 

The  final  completion  of  the  work  was  eiiected  at  10.30  p.  m.  on 
November  13, 1898.  At  that  time  it  seemed  that  the  closure  would 
prove  a  permanent  success,  notwithstanding  the  high  stage  of  the 
river.  A  severe  storm  arose  that  night,  and  at  5  a.  m.  on  November  14 
the  dam  gave  way  at  two  sections  and  went  out  from  1,237  to  1,339  feet 
from  range  No.  2,  a  length  of  102  feet,  and  from  1,506  to  1,574,  68  feet. 
Eight  of  the  fifteen  wire  cables  supporting  the  work  parted. 

Keferring  to  the  chart,  the  work  from  Y  to  D  is  in  excellent  condi- 
tion, and  at  present  it  appears  that  it  will  remain  so.  The  distance  is 
4,054|  feet,  and  from  Y  to  range  No.  2  is  2,334^  feet,  making  a  total 
length  of  6,388H  feet.  With  the  exception  of  642  feet,  being  from  1,105 
to  1,747  feet  from  range  No.  2,  the  work  is  in  place,  the  portion  lost 
being  about  10  per  cent  of  the  whole.  From  750  to  1,006  feet  from 
range  No.  2,  a  length  of  255  feet,  the  work  is  effective,  although  it  is 
out  of  line  and  appears  weak.  The  remaining  5,491|^  feet  is  in 
excellent  condition. 

By  reference  to  the  attached  chart  information  may  be  had  relative 
to  the  depth  of  water  above  the  dam  and  through  the  break.  Also  the 
location  of  the  work,  and  the  remaining  portions  of  previous  work. 

The  depth  of  water  immediately  above  the  dam  is  from  5  to  13  feet 
less  than  when  it  was  built.  In  some  cases  the  shoaling  is  greater 
below  the  dam  than  above  it,  though  it  is  generally  less,  and  particu- 
larly from  1,000  to  2,300  feet  west  of  Y,  where  the  shoaling  is  3  feet  less 
below  the  dam  than  above  it.  This,  however,  is  close  to  the  work,  and 
probably  due  to  the  overflow,  for  a  short  distance  farther  from  the  work 
the  depth  is  much  less. 

The  depth  in  the  break  is  very  great,  and  a  good  deal  of  wreckage 
appears  to  be  stranded  in  this  space.  The  bottom  is  exceedingly  soft, 
and  has  but  little  supporting  power  for  piles  or  any  weighty  structure. 
The  ends  of  the  break  should  be  secured  in  some  manner,  and  a  method 
of  effecting  this  will  be  devised.  The  $20,000  available  will  not  be  suf- 
ficient to  effect  the  closure,  however,  and  a  new  project  covering  the 
changed  conditions  will  be  prepared  so  soon  as  the  low- water  stage  of 
the  river  will  permit  the  necessary  examination  of  the  areas  in  rear  of 
the  dam  to  be  examined.  It  is  estimated  that  $30,000  additional  will 
be  required  to  close  the  break  in  Pass  a  Loutre  Dam. 

Survey  af  Southwest  PasSj  Mississippi  River. — This  survey  was  made 
under  act  of  February  17, 1898,  allotting  $10,000  from  the  appropriation 
for  closing  crevasse  in  Pass  a  Loutre.  The  survey  was  practically  com- 
pleted on  April  15, 1898,  but  a  small  party  was  then  organized  to  take 
daily  discharge  measurements  of  the  Passes.  This  work  was  completed 
on  August  21, 1898,  and  all  maps  and  data  prepared.  The  Board  held 
meetings  at  New  Orleans  on  November  30, 1898,  and  January  7,  1899. 
The  final  report  on  the  survey  was  submitted  on  January  7, 1899. 
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Money  statement. 

Jaly  1, 1898,  balance  nnexpeDded $179,827.18 

June  80, 1899,  amoant  expended  dniing  fiscal  year 156,584.04 

July  1, 1899,  balance  nnezi»ended 22,748.14 

[  Amonntthat  oan  be  profitably  expended  in  fiscal  year  ending  June  30, 1901.    30, 000. 00 
<  Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahiiraot  of  appropriations  for  closing  orevassein  Pass  a  Louire,  Mississippi  Eiver. 
By  act  of  Congress  approved  February  26, 1887 $250,000 

Of  this  amount  $10,000  was  allotted  by  act  of  February  17,  1898,  for  survey  of 
Southwest  Pass,  Mississippi  River. 


Us. 

IMPROVEMENT  OP  THE  OUTLET  OF  THE  MISSISSIPPI  RIVER  AT  PASS  A 

LOUTKE. 

Under  the  appropriation  of  $200,000  made  by  act  of  March  3, 1899,  a 
project  for  the  construction  of  a  sill  across  Pass  a  Loutre,  Mississippi 
Kiver,  with  recommendation  for  allotment  of  fnnds  appropriated,  was 
submitted  to  the  Chief  of  Engineers  on  May  22, 1899.  Plans  and  speci- 
fications for  the  construction  of  the  two  dredges  authorized  are  being 
prepared. 

The  act  of  March  3, 1899,  further  provides  that  continuing  contracts 
may  be  entered  into  for  these  improvements,  not  to  exceed  $300,000, 
exclusive  of  the  amount  therein  appropriated. 

The  following  is  the  Cwstimated  cost  of  the  proposed  improvement: 

For  two  dredges $300,000 

L«e88  amoQDt  appropriated 150,000 

Balance  to  be  appropriated $150,000 

For  siU  across  Pass  a  Loutre '. 166,000 

JaesB  amount  appropriated 50,000 

Balaiice  to  be  appropriated 116,000 

For  operating  two  dredges  and  contingencies 34,000 

Total  amount  to  be  appropriated 800,000 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899..  .$200, 000. 00 
July  1, 1899,  balance  nnexpended 200,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 300, 000. 00 
Amonntthat  can  be  profitably  expended  in  fiscal  year  en  dine  June  30, 1901.  300, 000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahsiraoi  of  appropriations  for  improving  the  outlet  of  the  Mississippi  River. 

Hyaot  of  Congress  approved  March  3, 1899 $200,000 

BNO  99 116 
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U  6. 

IMPROVEMENT  OP  BAYOU  LAFOUBCHE,  LOUISIANA. 

With  appropriations  aggregating  $30,000,  obstructions  in  Bayoa 
Lafourche  were  removed,  under  the  original  project  of  1879,  up  to  1885. 
The  project  of  June  II,  1886,  as  modified  September  23, 1890,  provided 
for  dredging  a  channel  75  feet  wide  and  5  feet  deep  at  mean  low  water 
of  the  Gulf. 

Under  these  projects  over  70  miles  of  channel  have  been  improved, 
greatly  improving  the  navigation  of  the  stream.  The  improvement  ia 
not  permanent,  however,  as  sand  bars  form  each  year  after  the  subsid- 
ence of  the  floods  in  the  Mississippi  River. 

For  details  of  the  progress  of  the  work  see  Annual  Beport  of  the 
Chief  of  Engineers  for  1896,  pages  1493  and  1494;  also  Annual  Beport 
for  1898,  pages  1408  and  1409. 

Under  contract  with  Mr.  Frank  Beck,  of  New  Orleans,  La.,  approved 
July  23,  1898,  for  dredging  in  the  bayou,  126.005  cubic  yards  of 
material  was  removed,  and  199  obstructions,  including  the  wrecks  of 
several  coal  barges.  The  dredge  worked  from  July  23, 1898,  to  January 
21,  1899,  during  which  interval  a  greater  part  was  at  double  time^ 
The  channel  through  the  bars  was  restored  so  as  to  preserve  low- water 
navigation. 

Act  of  March  3, 1899,  appropriated  $7,500  for  maintenance  of  this 
improvement.  The  subproject  approved  May  10,  1899,  proposes  to 
devote  the  balance  to  the  credit  of  this  appropriation  to  the  continn- 
ation  of  dredging  for  the  improvement  of  low- water  navigation  in  the 
bayou.  Proposals  for  the  work  are  now  being  invited,  and  will  be 
opened  July  19, 1899. 

An  annual  appropriation  of  $25,000  will  be  necessary  so  long  as  the 
improvement  is  confined  to  dredging  to  maintain  low- water  navigation. 

Money  statement 

July  1, 1898y  balance  Tuiezpended >$42, 979.70 

Amount  appropriated  by  river  and  harbor  act  approYed  March  3, 1899. . .      7, 600. 00 

60,479.70 
June  30, 1899,  amount  expended  daring  fiscal  year 17,072.63 

July  1, 1899,  balance  unexpended 33,407.17 

July  1, 1899,  outstanding  liabilities 15.09 

July  1, 1899,  balance  available 83,892.06 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jfine  30, 
1901,  for  maintenance  of  improvement 26,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


was 


1  Balance  of  $42,779. 70.  reported  in  last  Annual  Beport  as  unexpended  July  1, 1898, 
as  in  error.    Amount  snould  have  been  $42,979.70* 
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1843 


Abitrad  of  mppropriatUmt  for  improving  Bayou  Lafoureh€f  Xouitiajio. 

By  act  of  CongreM— 

Approved  June  13, 1878 $10,000 

.   Approved  March  3, 1879 10,000 

Approved  June  14, 1880 5,000 

Approved  July  5, 1884 6,000 

Of  August  11, 1888 60,000 

Approved  September  19, 1890 60,000 

Approved  July  13, 1892 60,000 

Of  August  18, 1894 40,000 

Passed  June  3, 1896 25,000 

Approved  March  3, 1899 7,500 

Total 262,600 


CPOmOBBOIAL  8TATI8TIC8. 

(ftom  June  1, 1808,  to  M»y  81, 1809.] 

Steamers 29 

Trips 688 

Net  registered  tonnage  (688  trips) tons..  107,320 

Luggers 88 

IWps 38 

Net  registered  tonnage  (38  trips) tons..  315 

Barges 123 

Trips 138 

Tonnage  (138  trips) tons..  78,065 

Total  vessels 190 

Total  trips 864 

Total  tonnage  (864  trips) tons..  185,700 

Draft  of  heaviest  vessel:  Light,  3  feet;  loaded,  9  feet. 

NOTB. — ^Not  included  in  the  above  tonnage  are  65  flatboats  regularly  employed  in 
the  bayou  carrying  freights  to  and  from  railroads  at  three  dif^rent  transfers,  and 
carrying  freights  to  and  from  the  steamboats  at  the  head  of  the  bayou  during  the 
prevalence  of  low  water. 

BeoeipU  and  BhipmenUfor  two  years. 


Year  ending  May  31— 

Artioles. 

1806. 

1899. 

Tona. 

Value. 

Tona. 

Yalae. 

SHIPMEMTB. 

Snnr 

67,668 

26,438 

2,646 

6.646 

181 

868 

18 

474 

$4,868,785 

690,640 

107,274 

154,800 

15,747 

14.868 

1,990 

12,168 

43,864 

28,966 

4,003 

8,445 

165 

272 

29 

725 

$8,877,400 
877,770 

MoiMom 

IUm  .* 

200  446 

Potftto6B  and  onJooa 

73,439 
16,506 

Bun 

5f55i"':i;!;;:::!!i;;;'""!";;:::;::;:::::;:::::;:::. 

10,894 
4,606 
19,229 

"PWBIiBmmmm  mm  m  ...... .r.. .......  .^^t-t.tt^,- 

MiaoAllAneonA    

Total 

108,260 

61,888 
114,266 

6,266,772 

1,721,161 
880,850 

82,869 

61.947 
72.200 

4.680, 290 

1,724,706 
248,868 

SBCB1PT8. 

Coal 

Grand  total 

269,888 

7,867,783 

206,516 

6, 553, 864 
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Compttraiive  $taiemen$  ofreeelpU  And  $klpinenUfar  nime  yean. 


Year  ending  May  81— 

Tom. 

yala<i. 

Tmt  ending  May  81— 

Tcma. 

▼•!■». 

1801 

217,278 
171,886 
212.476 
273,686 
263,607 

$8,244,220 
6,000,062 
7.428,285 
8,842,042 
0,224.664 

1806 

280.881 
217.292 
260,388 
206.616 

•s,ao.s7 

4;.  068.871 
7  807  TBS 

1892 -. 

1807 

1803 

1808 

1894 

1899 

e.6U.86i 

1895 

U7. 

IMPROVEBiENT  OP  BAYOU  PLAQUEMINE,  GRAND  RIVER,  AND  PIGEOK 

BAYOUS,  LOUISIANA. 

For  convenience  of  reference,  the  operations  under  this  improvement 
are  divided  into  subheadings. 

For  a  history  of  the  improvement  and  details  of  work  done  see 
Annual  Eeport  of  the  Chief  of  Engineers  for  1896,  pages  1496-1500: 
for  1897,  pages  1759, 1760;  for  1898,  pages  1471, 1472. 

The  sundry  civil  act  of  June  4,  1897,  appropriated  $350,000,  and  the 
act  of  March  3, 1899,  appropriated  $400,000  for  continuing  the  improve- 
ment. A  project  for  the  expenditure  of  this  amount  was  approved  on 
June  2, 1899,  and  provided  for  the  completion  of  the  present  contiDuons 
contract  for  construction  of  lock  and  approaches,  $501,757.60;  for 
improving  Grand  Biver,  Louisiana,  $25,000;  for  enlarging  bed  of  Bayoa 
Plaquemine,  Louisiana,  from  the  railroad  bridge  to  deep  water  below 
Dardennes  Bend,  $222,012.40,  and  for  purchase  of  a  narrow  strip  of 
land  at  Dardennes  Bend,  in  connection  with  the  rectification  of  the 
bayou,  $1,230. 

GRAND  RIVER,  AND  PIGEON  BAYOUS. 

These  streams  form  part  of  the  Plaquemine  all-water  route,  and  were 
added  to  this  improvement  by  act  of  July  13, 1893. 

Under  project  approved  June  2, 1899,  specifications  have  been  pre- 
pared, and  proposals  will  shortly  be  invited  for  dredging  in  Grand 
Biver. 

BANKPROTEOTION  WORK. 

During  the  past  year  no  caves  of  consequence  have  occurred  in  the 
banks  of  the  Mississippi  Biver  near  Bayou  Plaquemine. 

PLAQUEMINE  LOOK. 

The  foundation  fbr  this  lock  was  completed  December  31, 1897,  under 
contract  with  Mr.  £.  A.  Burriss,  of  Kew  Orleans,  La.,  dated  June  24, 
1895. 

Contract  was  entered  into  May  28, 1898,  and  approved  June  17, 1898, 
with  Stewart  &  Co.,  of  St.  Louis,  Mo.,  for  constructing  the  lock  and 
approaches.  This  work  to  be  done  under  the  provisions  of  the  con- 
tinuing-contract  system  contained  in  act  of  June  3, 1896.  The  amouut 
of  Stewart  &  Oo.'s  contract  was  $501,757.60. 

The  contractors  occupied  considerable  time  in  assembling  and  erect- 
ing an  extensive  plant  and  the  assembling  of  materials.  Preliminary 
work  was  commenced  on  August  15, 1898.  The  contractors  were  first 
engaged  in  removing  the  earth  that  had  slumped  back  into  the  pit  of 
the  lock  and  in  restoring  the  alignment  of  the  sheet  piling  which  had 
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been  driven  in  by  pressure.  The  amount  of  earth  excavated  was 
24,460  cubic  yards.  Laying  of  concrete  commenced  in  June,  and  by 
the  end  of  that  month  one  layer  had  been  placed  on  the  bottom  of  the 
invert  for  a  width  of  30  feet  and  for  a  distance  extending  from  the 
river  end  of  the  lock  to  the  pump  well;  a  second  layer  was  also  partly 
laid. 

Under  the  modified  project  of  April  10, 1899,  proposals  for  excavat- 
ing, for  enlarging  the  bed  of  Bayou  Plaquemine  from  the  railroad 
bridge  to  deep  water  below  Dardennes  Bend,  to  give  a  low- water  chan- 
nel 125  feet  wide  and  10  feet  deep,  were  opened  on  June  8, 1899.  On 
June  28, 1899,  the  Chief  of  Engineers  authorized  acceptance  of  the  bid 
of  Charles  Clarke  &  Co.,  of  Galveston,  Tex.,  at  0.1398  cents  per  cubic 
yard.  The  distance  covered  by  the  proposed  improvement  is  5.08  miles, 
and  it  is  estimated  that  1,027,509  cubic  yards  will  be  removed. 

Proposals  for  furnishing  the  operating  machinery  and  power  house 
for  the  lock  were  opened  on  June  15, 1899,  but  all  bids  were  authorized 
to  be  rejected,  as  no  funds  for  this  work  are  now  available,  and  it  was 
deemed  desirable  to  give  further  consideration  to  plans,  specifications, 
and  estimates  of  cost 

The  amount  of  commerce  during  the  past  fiscal  year  was  $173,262. 

Money  statement. 

July  1, 1898,  balance  unexpended $877,744.88 

Amount  appropriated  by  sundry  civil  act  approved  March  8, 1889 400, 000. 00 


777,744.88 
June  80, 1899,  amount  expended  during  fiscal  year 23, 551.51 


July  1, 1899,  balance  unexpended 754,193.37 

July  1, 1899,  outstanding liabUities $2,725.49 

July  1, 1899,  amount  ooveied  by  uncompleted  ooutracts 490, 586. 40 

493,311.89 


July  1,1899,  balance  avaUable 260,881.48 


Amount  (estimated)  reauired  for  completion  of  existing  project 428,250.00 

Amount  that  can  beprontabl^  expended  in  fiscal  year  enmnff  June 80, 1901.  260,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4^  1897. 


Ah9tract  nf  mppropriaH<m$  far  improving  jBayoti  Plaquemine,  LatUHatm. 

By  act  of  Congress— 

Of  August  11, 1888 $100,000 

Approved  September  19, 1890 100,000 

Approved  July  13, 1892 150,000 

Of  August  18, 1894 110.000 

Of  June  3. 1896 20,000 

By  sundry  oivil  act  approved- 
June  4, 1897 350,000 

March  8, 1899 400,000 

Total 1,230,000 
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Ah§traet  ofpn 


Ufor  0X4MvaHngfar  impnnjing  Bitijfim  PUumsmiM,  Louitiana,  apmd 
Mai,  *fameB  B.  Quinn,  Cirp9  of  Bngineer$,  June  8, 1899, 


Ko. 


Kame  and  ftddroM  of  bidd«. 


Price  bid 

per  oabio 

yard. 


Total  bid. 

(Baait 

1,027.500 

cable  yardt.) 


Rittenbonae  Hoore  Dredjring  Ck>.,  HobOe,  Ala . 

Rogers  &  Wrigbt,  New  Orleans,  La 

Ctias.  Clarke  £  Go.,  Qalveaton.  Tex 

Christie,  Lowe  4t  Hey  worth,  Chicago,  HI 


Oentt, 
le 
17. » 
18.98 
27 


$164.401.4( 

al8S,»ill 

148,045.71 

274,4X7.43 


a  InformaL    Ko  intemal-reTenne  atamps  affixed  to  guaranty. 

Bid  of  Charles  Clftrke  A  Co,  Accepted  Jane  28,  1899.    Contract  will  shortly  1m 
entered  into. 

Ahitract  ofpropotaU  far  operating  WMohinerg  and  power  kouee,  for  look,  for  impromf 
Bayou  Flaqueminef  Louieiana,  opened  kg  Mqf.  Jamee  B,  Qt^n,  Corpe  of  Enginetn^ 
June  15, 1899. 


Vc 


Name  and  addreaa  of  bidder. 


Ammmtof 
bid. 


Otia  Elevator  Co.,  Kew  York,  K.  Y 

Henry  S.  WorthingUm,  Hew  York,  K.  Y. 


amim 

88.W 


•Informal;  telegraphic  bid. 
All  bids  rejected,  as  no  fiinds  were  available  for  the  work  at  present. 


CONTRACTS  NOW  IN  FORCB  FOB  IMPROVINa  BAYOU  PLAQUBMINX,  LOUISIANA 

For  oonstmcting  look  and  approaches  for  improving  Bayon  Plaqnemine,  Loniai* 
ana:  Name  of  contractors,  Stewart  &  Co..  St.  Louis,  Mo. ;  date  of  approval,  June  17. 
1898;  preliminary  operations  commenced  in  Angost,  1898:  contract  work  commenced 
Febmary  2,  1899.  The  entire  work  nnder  contract  to  oe  completed  on  or  befoie 
Jnne  30, 190S. 


OOmfSRCIAL  STATISTICS. 

[From  Jnne  1, 1898,  to  May  81, 1890.] 

Steamers , •  T 

Trips 12S 

Net  registered  tonnage  (123  trips) tons..  3^691 

Barges 3 

77 


rges  .,. 
Trips. 


Tonnage  (77  trips) tons..  8,850 

Total  yessels 10 

Total  trips 200 

Total  tonnage  (200  trips) tons..  7,54* 

Draft  of  heaviest  vessel:  Light,  2  feet;  loaded,  4  feet. 

Beoeipie  and  shipmentefor  two  yeare. 


Year  ending  May  81^ 

Artidfls. 

1808. 

1800. 

Tons. 

Valoe. 

Tons. 

Yaloe. 

1,795 
74,831 

18,800 

i35;4oe 

480 
88.841 

87.800 

Lumber, shingles, etc  ........................................ 

185. 482 

Total 

78,828 

188,708 

80,801 

171,  JO 
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Comparative  itatemeni  ofreotipU  and  ekipmemUfor  eight  yeaire. 


1847 


Year  ending  May  81— 

Tons. 

Valne. 

Year  ending  May  31- 

Tons. 

Value. 

18W 

181,876 
78,766 
133,762 
120,642 

♦1,343,608 

1, 174, 780 

636,677 

1,110,130 

1896 

92.379 
67,055 
76,626 
89,301 

$284,175 

1893 

1897  

209,586 

1884 

1898 

138,708 

18)i6 

1899 

173,262 

Increase  of  1899  over  1898, 12,675  tons,  lepresenting  a  yalae  of  $34,55i» 


U  8. 

IBiPROVEMENT  OP  BAYOU  COtJRTABLEAU,  LOUISIANA, 

The  original  project  for  the  improvement  of  this  bayou  was  adopted 
in  1879,  and  provided  for  the  establishment  of  slack- water  navigation 
to  Washington,  La.,  a  distance  of  28  miles,  and  for  the  removal  of  a 
Band  bar  at  the  junction  with  Atchafalaya  Eiver.  With  appropriations 
aggregating  $36,200,  work  was  carried  on  under  this  project  to  Novem- 
ber 9, 1896. 

For  a  detailed  history  of  the  progress  of  the  work,  see  Annual  Beport 
of  the  Chief  of  Engineers  for  1890,  pages  1601-1602. 

Since  1896  the  bayou  has  been  completely  obstructed  by  an  accumu- 
lation of  logs  at  the  mouth,  which  extends  back  about  3  miles.  Pro- 
posals have  been  invited  for  removing  this  raft,  but  up  to  the  present 
time  the  funds  available  were  insufficient  for  the  accomplishment  of 
this  purpose. 

.The  river  and  harbor  act  of  March  3, 1899,  appropriated  $20,000  for 
the  removal  of  the  raft  and  preventing  its  re-formation.  Under  project 
approved  April  7, 1899,  it  is  contemplated  to  construct  a  floating  boom 
across  the  mouth  of  the  bayou  to  prevent  the  entrance  of  drift  from  the 
Atchafalaya,  and  to  remove  the  raft  so  as  to  restore  navigation. 

Proposals  for  doing  the  work  were  opened  June  22, 1899,  and  on 
June  29,  1899,  the  Chief  of  Engineers  anthorized  the  acceptance  of  the 
bid  of  Joseph  Edward  Crusel,  of  New  Orleans,  La.,  for  $18,086.  Con- 
tract will  be  entered  into  as  early  as  practicable. 

Money  statement. 

July  1, 1898,  balance  nnezpended $3,223.29 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3, 1899. . .    20, 000. 00 

23,223.29 
JalySO,  1899,  amount  expended  daring  fiscal  year 211.43 

Jnly  1, 1899,  balance  unexpended 23,011.86 

July  1, 1899,  outstanding  liabilities 22.28 

July  1, 1899,  balance  available 22,989.63 


Digitized 


byGoogk 


1848      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARHT. 

Jb$traot  of  approprUtioM  for  impravkig  Ba^fou  CourtdbUam,  LowUiama. 

By  ftot  of  Congress— 

ApproyedJone  14, 1880 $7,500 

Approved  March  3, 1881 7,500 

Approved  July  5,  1884 4,000 

Approved  August  6,  1886 6,000 

Passed  August  11, 1888 5,000 

Approved  September  19, 1890 2,200 

Passed  August  18,  1894 5,000 

Passed  June  3,  1896 2,600 

Approved  March  3, 1899 20,000 

Total 58,700 


Abttraei  of  propo$aUfor  rew^oving  raft  and  ooMtruoHng  log  hoom,  for  improving  Ba^on 
CourtableaUf  Louiiiana,  openod  by  iiaj.  Jame$  B.  Quinn,  Corp$  of  Engineer$,  June  £t, 
1899. 


No. 

Name  sad  addr«M  of  bidder. 

For  log 
boom. 

Braiorioff 
raft. 

ToUl. 

1 

Joseph  Edward  Cmsel,  New  Orleans,  La 

IS86.00 
1,992.60 

$17,500.00 
15,997.50 

$18,065.00 

t 

18,990.00 

On  June  29, 1899,  the  Chief  of  Engineers  authorized  the  acceptance  of  bid  of  Joseph 
Edward  CrnseL    Contract  will  shortly  be  entered  into. 


OOHMBROIAL  STATISTICS. 

CompwroHve  iiatemeni  of  rooeipU  and  akipmenUfor  $m>en  $ear$. 


Year  ending  May  31— 

Tons. 

Value. 

Year  ending  Hay  81— 

Tona. 

Value, 

Iggo 

85,807 
82,618 
20,041 
14,848 

$4,829,584 

8,917,844 

994,471 

877,629 

1894 

9,195 
4,095 
1,994 

$485,811 
160,787 
103,944 

U91 

1896 

1892 

1896 

181)3 

Because  of  the  formation  of  a  raft  at  its  mouth,  entirely  obstructing  navigation, 
there  has  been  no  commerce  on  Bayou  Courtableau  during  the  fiscal  years  1896-97. 
1897-08,  and  1898-09, 


IMPROVEMENT  OF  BAYOU  TECHE,  LOmSIANA. 

Prior  to  1886  Bayoa  Teche  contained  namerons  obstractions,  sncb  as 
snags  and  logs.  The  work  of  improvement  was  commenced  daring 
1886,  and  was  carried  on  at  intervals  until  March  22. 1897,  with  appro- 
priations aggregating  $71,000.  The  improvement  nas  been  of  great 
value  to  commerce,  by  the  removal  of  obstructions  and  dredging  of 
sboal  places,  for  a  distance  of  over  70  miles.  The  relief,  however,  is 
not  permanent,  as  obstructions  continue  to  form. 

A  history  of  the  progress  of  the  work  will  be  found  in  Annual  Report 
of  the  Chief  of  Engineers  for  1890,  pages  1503  and  1504.  See  also 
Annual  Report  for  1897,  page  1764. 

'So  work  was  done  on  Bayou  Teche  during  the  past  fiscal  year. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $10,000  for 
continuing  this  improvement.  The  subproject  approved  April  8, 1899, 
provides  for  removing  obstructions  from  the  bayou,  under  contract 
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1849 


Proposals  for  doing  the  work  are  being  invited  and  will  be  opened  Jaly 
19,  1899. 

Money  statement. 

July  1,  1898,  balance  unexpended  $360.68 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899 ...     10, 000. 00 

10,360.53 
• 55.60 


June  30, 1899,  amount  expended  during  fiscal  year  . 


July  1, 1899,  balance  unexpended 10,304.93 

Julyl,  1899,  outstanding  liabilitiea 1 14.81 

July  1, 1899,  balance  available 10,290.12 


Ahttraei  of  appropriaii(m$  for  improving  Bayou  Teeke,  Louisiana, 

By  act  of  Congress — 

Approved  July  11,  1870 $17, 500 

Approved  June  14. 1880 6,000 

Approved  March  3,  1881 20,000 

Approved  July  5,  1884 6,500 

Approved  September  19;  1890 5,000 

Passed  August  18, 1894 6,000 

Passed  June  3,  1896 10,000 

Approved  March  3, 1899... 10,000 

Total 81,000 


COMMBROIAL  STATISTIOS* 

[From  Jone  80, 1898,  to  May  81, 1890.] 

Steamers 26 

Trips 1,148 

Net  registered  tonnage  (1|148  trips) tons..  130,440 

Barges 176 

Trips 1,114 

Tonnage  (1,114  trips) tons..  172,241 

Total  vessels 201 

Total  trips 2,262 

Total  tonnage  (2,262  trips) tons..  802.681 

Draft  of  heaviest  vessel :  Light,  2i  feet ;  loaded,  8  feet. 

Receipts  and  shipments  for  two  years. 


Year  ending  May  81- 

- 

▲ztlolM. 

1898. 

1899. 

Tons. 

Yalne. 

Tons. 

Yahie. 

goffar...... ....•..••.•...•.•••.••• 

40,037 

8,443 

767 

88 

10 

14 

8,092 

149 

4,406 

9,253 

$2,727,487 

78,074 

80,666 

8,809 

1.680 

2,359 

801.892 

6,100 

4,463 

86,023 

44,738 

7,890 

1,049 

44 

8 

25 

8,860 

159 

2.085 

2,149 

$8,427,624 

Molasses 

238,142 

iU06 

41,625 

HOM 

1.752 

Pecans 

1,832 

Hides 

3,959 

(?oitoii  and  <M>tton  seed ...-r-, ...... t r r 

101, 146 

Cotton-seed  oil 

7,080 

Wood 

4,331 

iffaoellaneons.... - -.r -x-,t 

19,598 

Total 

67,144 
171,689 

8.191,948 
8,061,124 

62,402 
823,689 

8,841,488 

BBCBIPT8. 

Maohlnerr.  membandtse.  eoal.  saw  locn.  ete  ............rw 

1,410,102 

Grand  total 

238,783 

6,263,067 

286,091 

5,251,590 
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ComparoHve  atatemmt  of  reoHpU  and  $hipment$far  eight  years. 


Year  ending  Hay  81— 

Tons. 

Value. 

Tear  ending  May  81— 

Tons. 

Value. 

1892    

64,860 
115.060 
883,154 
879,988 

$883,110 
6,754,642 
7,878,789 
6,794,488 

1896 

298,685 
303,029 
238.783 
286,091 

$4,289,686 

1883 

1897 

4,103,724 

18M 

1898 

6.253,087 
6.261.500 

1895    

1809 

Increase  of  1899  ovei 

1898,  47,308  tons. 

Uzo. 

IMPROVEMENT  OF  CHANNEL,  BAY,  AND  PASSES  OF  BAYOU  VERMILION, 

LOUISIANA. 

No  work  was  done  on  tMs  stream  during  the  past  fiscal  year.  For 
history  of  the  work,  details  of  improvement,  and  results  obtained,  see 
Appendix  B,  pages  1505  and  1506,  Annual  Report  of  the  Chief  of 
Engineers  for  1896. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $2,500  for 
continuing  the  improvement  of  this  bayou.  With  the  funds  available 
it  is  proposed  to  clear  the  stream  of  snags  and  overhanging  trees  from 
Abbeville,  La.,  to  the  Southern  Pacific  Railroad  Bridge,  a  distance  of 
about  16  miles.  A  subproject  to  this  efifect  was  approved  May  18, 1899. 
Specifications  covering  the  work  have  been  prepared,  and  proposals 
will  shortly  be  invited. 

Money  statement 

July  1, 1898,  balance  tinezpended $1,057.55 

Amount  appropriated  by  riyer  and  harbor  aot  approved  March  3, 1899. . .      2, 600. 00 


June  80, 1899,  amount  expended  during  fiscal  year. 


8,567.55 
86.  T7 


Jnly  1, 1899,  balance  unexpended 8,620.78 

Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

Amount tnat  can  be  pruntably  expended  in  fiscal  vearendii  ig  June  30,1901 .      9^  000. 00 
Submitted  in  compliance  with  requirements  of  eections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  oivil  aot  of  June  4, 1897. 


Jhatraot  of  appropriaiianB  for  improving  channel,  hay,  and  poBsea  of  Bayou  Vormilion, 

Louisiana. 

By  act  of  Congress- 
Approved  July  18, 1892 $7,500 

Passed  August  18,  1894 6,000 

Passed  June  3,  1896 1,000 

Approved  March  3, 189y 2,500 

Total 16,000 
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COMBOBRCIAL  STATISTICS. 

[From  Jane  1, 1808,  to  May  31, 1890.] 

Steamers 3 

Trips 206 

Net  registered  tonnage  (206  trips) tons..  7,074 

Schooners 2 

Trips 24 

Net  registered  tonnage  (24  trips). .^ tons..  252 

Barges ; 11 

Trips 410 

Tonnaffe  (410  trips) tons..  87|560 

Total  yessels 16 

Total  trips 640 

Total  tonnage  (640  trips) tons..  4^886 

Draft  of  beaviest  yesssel:  Light|  2  feet;  loaded,  8  feet. 


BcoHpU  and  ihipmentt  far  two  yeam. 


Year  ending  ICaj  81- 

Artidfls. 

1808. 

1800. 

Tons. 

Value. 

Tons. 

Valoe. 

Lumber 

815 

207 

1,064 

1  666 

287 

1,518 

804 

166 

1.106 

$1,680 

12,088 
121.486 

12,528 
a2.400 

12,180 
106,488 

40,750 

885 

7,820 

200 

8,810 

682 

822 

800 

140 

1,678 

1,801 

186 

000 

$1,200 

Kice 

75,030 

Cotton  

Cotton  seed 

6.668 

Wood 

1.200 

Cattle 

7.140 
181, 171 

Sugar... 

"Mftfchandi"*^. ■,■.,,....  .,,,^-,.,..  ..,, 

65.481 

Molanees 

3,015 
4,400 

Coal 

Total 

8,862 

814,615 

14,060 

sao.i» 

•  Thia  amount  waa  given  in  prerlous  report  as  $21,160.  through  error. 
Oompairativt  9iaieme%i  ofrtet^ipU  and  MptMmUJw  9ix  years. 


Year  ending  May  81— 

Tons. 

Value. 

Year  endlpg  May  81~ 

Tons. 

Valns. 

1884 

48,822 
12,888 
18,022 

$028,777 
428,172 
855,186 

1887 

6,126 
8,862 
14,060 

$282  882 

1885 

1808 

814, 616 

1886 

1800 

820,880 

Increase  of  1899  over  1 

898,  6,72 

4  tons. 

Uix. 

IMPROVEMENT  OF  MERMENTAU  RIVER  AND  TRIBUTARIES,  LOUISIANA. 

The  first  work  done  od  this  improvement  was  in  1892^  and  carried  on 
from  the  lower  end  of  Lake  Arthur  np  the  Mermentau  Kiver  for  38 
miles.  For  detailed  information  of  the  progress  of  this  work  see  pages 
1507-1608,  Annual  Report  of  the  Chief  of  Engineers  for  1896. 

The  project  approved  June  15, 1897,  provided  for  dredging  and  the 
construction  of  brush  dams  to  secure  a  channel  50  feet  wide  and  6  feet 
deep.  Under  contract  operations  under  this  project  were  carried  on 
from  December  24, 1897,  to  April  14,  1898,  two  dams  being  completed, 
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and  the  bars  being  dredged  to  an  average  depth  of  8  feet,  with  a  width 
of  50  feet  See  page  1478,  Annaal  Beport  of  the  Ohief  of  Engine^s 
for  1898. 

The  act  of  March  3, 1899,  appropriated  $6,115.25  for  completing  this 
improvement,  and  a  sabproject  was  forwarded  to  the  Ohief  of  Engineers 
on  Jane  27, 1899. 

From  a  recent  examination  it  was  foand  that  the  brash  dams  were 
in  good  condition,  bat  the  channel  has  shoaled  in  places,  reqairin^ 
redredgiug.  If  the  dredged  material  is  placed  on  shore,  it  is  believed 
the  channel  will  maintain  itself.  After  the  completion  of  the  projected 
work  it  is  estimated  that  $2,500  will  be  reqaired  anuaaljy  for  its 
maintenance. 

Money  statement. 

July  1,1898, balance  unexpended $919.24 

Amount  appropriated  by  riyer  and  harbor  act  approved  March  3, 1899. . .       6, 115. 25 


7,084.49 
June  SO,  1899,  amount  ezi^ended  daring  fiscal  year. 25.82 


Joly  1, 1899,  balance  unexpended 7,008.67 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1901,  for  maintenance  of  improvement *...' 2,600lOO 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Jhstraci  of  appropriaiion$  for  improving  Mermeniau  Biver  and  tribuiarieSt  L<nMana 

By  act  of  Congress — 

Approved  July  13, 1892 $7,500.00 

Passed  August  18, 1894 6,000.00 

Passed  June  3, 1896 6,000.00 

Approved  March  3, 1899 6^116.35 

Total 2?,61&26 


OOMBIBRCIAL  STATISTIOfl. 

pnrom  Jime  1, 18M,  to  Kay  81, 1899.] 

Steamers 11 

Trips 468 

Net  registered  tonnage  (463  trips) tons..  12,895 

Schooners 6 

Trips fi6 

Net  registered  tonnage  (66  trips) tons..  1,278 

Barges 12 

Trips 230 

Tonnage  (230  tripb) tons..  11,500 

Total  vessels 29 

Total  trips 749 

Total  tonnage  (749  trips) tons..  25^173 

Draft  of  heaviest  vessel:  Light,  3  feet;  loaded,  5  feet  7  inches. 
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BeofipU  amd  ihipmeHtafor  two  y€ar$. 


Year  ending  ICay  81^ 

AxtidlM. 

1808. 

1890. 

Tons. 

Value. 

Tons. 

Value. 

Ck>ttoD  and  ootton  seed 

2.184 
5,089 
8,080 
4.500 
2,897 

240!660 
14,020 
8,300 
64,862 

650 
7,974 
6,270 
4,800 
1.622 
2,520 

$5,000 

823,742 

^320 

7,975 
67,018 

9,460 

Sloe 

Ltimibsr  ..................................................... 

Wood 

\r«mhf)ni1li^«   , , 

Cotl 

Total 

18,650 

360,870 

22,236 

420,600 

CamparoHve  atatemmt  ofreoeipU  and  $hipment$for  $even  yean. 


Year  ending  May  81— 

Tona. 

Value. 

Year  ending  May  81— 

Tons. 

Valnai 

IgBB 

16,250 
5,487 
15.965 
16,469 

$824,900 
188.960 
800,163 
206,777 

1897 

12,210 
18,650 
82,286 

$278,286 
850,870 
420.600 

1894 

1808.. 

1896 

1899 

igoe 

Inoreaw  of  1899  over  1898|  8|586  tonSi  representing  ayalue  of  $78|630. 


U  za. 


IMPROVEMENT  OPMOUTH  AND  PASSES  OF  CALCASIEU  RIVER,  LOUISIANA. 

The  original  project  andw  which  the  present  work  is  being  con- 
ducted was  approved  Angnst  13,  1892,  and  work  nnder  it  has  been 
continued  at  intervals  since  then,  the  Jetty  work  being  done  under  con- 
tract and  the  dredging  with  the  Oovernment  dredge  and  hired  labor. 
For  details  of  the  progress  of  the  work  see  Annual  Report  of  the  Ghief 
of  Engineers  for  1897,  page  1769. 

A  contract  was  entered  into  on  April  6, 1898,  with  Charles  Olarke  & 
Go.,  of  Galveston,  Tex.,  for  dredging  the  channel  in  Calcasieu  Pass. 
Work  was  carried  on  from  May  26, 1898,  to  December  31,  1898.  A  dis- 
tance of  8,063  feet  was  dredged,  restoring  the  channel  50  feet  wide  and 
8  feet  deep,  and  connecting  deep  water  in  Calcasieu  Lake  and  Pass. 

Act  of  March  3, 1899,  appropriated  $35,000  for  continuing  the  improve- 
ment, and  a  project  covering  the  work  will  shortly  be  submitted. 

It  is  estimated  that  $10,0^  will  be  required  annually  for  maintenance 
of  the  channel  and  jetties. 

It  is  estimated  that  $220,000  can  be  profitably  expended  for  improve- 
ment during  the  fiscal  year  ending  June  30, 1901,  as  follows: 

Caloasieu  Paaa:  For  completion  of  eaet  Jetty,  1,500  feet: 

Mattress,  14,166f  square  yards,  at  70  cents $9, 916. 07 

Riprap  stone.  25,464  tons,  at  $2 50,928.00 

Granite  block,  1,000  tons,  at  $4 ^000.00 

64,844.67 

Completion  of  west  Jetty,  4,000  feet: 

Mattrees,  87,777.78  square  yards,  at  70  cents 26, 444. 44 

Biprap  stone,  59,022.11  tons,  at  $2 118,044.22 

Granite  block,  2,666.67  tons,  at  $4 10,666.67 

155,156.88 

Total 220,000.00 
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Money  statement 

July  1, 1898,  balance  unexpended $13,023.43 

Amount  appropriated  by  riyer  and  harbor  act  approved  March  3, 1899  ..    36, 000. 00 

48,023.43 
Jnne30, 1899,  amount  expended  during  fiscal  year 10,183.73 


July  1, 1899,  balance  unexpended 37,1 


.70 


Amount  ^estimated)  required  for  completion  of  existlD^  project 220, 000. 00 

Amount  that  can  be  profitably  expendea  in  fiscal  year  ending  J  une  30, 1901 : 

For  works  of  improvement $220,000.00 

For  maintenance  of  improvement 10,000.00 

280,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahsiraet  of  appropriatiom  for  improving  mouth  and  pa$$es  of  CaleaHeu  Biver,  Lowioianm. 

By  act  of  Congress- 
Approved  June  10, 1872  $15,000 

Approved  March  3, 1881 15,000 

Passed  August  2. 1882 10,000 

Approved  July  5, 1884 6,500 

Of  August  11, 1888 10,000 

Approved  September  19, 1890 75,000 

Approved  July  13, 1892 100,000 

Passed  August  18, 1894 90,000 

Passed  June  3, 1896 80,000 

Approved  March  3, 1899 35,000 

Total 436,500 


OOlOfBRCIAL  8TATI8TI08. 
[From  Jime  1, 1808,  to  May  31, 1890.] 


Steamers 


10 


Trips 453 

Net  registered  tonnago  (453  trips) tons..  15,1 

Schooners 


Trips, 


Net  registered  tonnage  (182  trips) '. tons.. 

Barges 

Trips 

Tonnage  (180  trips) tons.. 

Total  vessels 

Total  trips 

Total  tonnage  (815  trips) tons.. 

Draft  of  heaviest  vessel:  Light,  2^  feet;  loaded, 8  feet. 


182 

4,394 

10 

180 

9,944 

48 

815 

29.577 


BeoeipU  and  ahipmenUfor  two  yearo. 


Yoar  ending  May  81— 

Articles. 

1808. 

1800. 

Tons. 

Value. 

Tons. 

Yalne. 

Ll1in1tWr....r r -^.^^^r-^^r r»T» r,T., 

171,638 

1,030 

684 

16,758 

$400,610 
21,480 
23,670 
200,462 

164,  Ut 

684 

1,700 

18,145 

$388,068 

Cotton 

6,480 

Bioe 

67,728 

MeroliAndiBe 

150,771 

Total 

100, 017 

745,071 

174.661 

617,042 
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Comparative  itatemeni  ofreoeipU  amd  ikipmenUfor  seven  yean. 


Year  ending  May  81— 

Tons. 

Value. 

Year  ending  May  81- 

Tone. 

Yalne. 

1896 

207.545 
844.973 
254.394 
202,775 

19,141.750 

1,600.574 

788.274 

601,542 

1897 

141.020 
190,017 
174.651 

$664,870 
745,071 
617,042 

]gM 

1808 

1896 

1899 

1890 

UI3. 

IMPROVEMENT  OF  JOHNSONS  BAYOU,  LOUISIANA. 

A  preliminary  survey  of  this  bayoa  was  made  in  January,  1897,  in 
connection  with  a  survey  of  Sabine  Lake.  It  had  a  minimum  depth  of 
12  feet,  and  a  depth  of  2^  feet  over  the  bar  at  its  mouth,  where  it 
empties  into  Sabine  Lake. 

An  appropriation  of  $2,500  was  made  by  act  of  March  3, 1899,  for 
the  improvement,  and  under  this  appropriation  a  project  was  approved 
on  April  10, 1899.  The  project  provides  for  dredging  the  channel  at 
the  mouth  6  feet  deep,  and  of  such  width  as  funds  would  permit,  from 
the  6- foot  depth  in  Sabine  Lake  to  a  6-foot  depth  in  the  bayou. 

Specifications  covering  the  work  will  shortly  be  submitted. 

Money  statement. 

Amoant  appropriated  by  river  and  harbor  act  approved  March  3, 1899. ..    $2, 500. 00 
July  1, 18^,  balance  unexpended 2,600.00 


Ahetrad  of  appropriaiione  for  improving  Johneone  Bayou,  Lowiriana, 
By  act  of  Congress  approved  March  3, 1899 $2,500 


U  14. 
REMOVINa  WATER  HYACINTHS  FROM  LOUISIANA  WATERS. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $25,000  for 
the  construction  of  a  boat  suitable  for  operating  on  the  navigable 
streams  of  Louisiana  and  removing  the  aquatic  plant  known  as  the 
water  hyacinth;  $1,000  for  log  booms,  to  be  used  as  adjuncts  to  such 
steamer;  and  $10,000  for  conducting  the  necessary  operations,  making 
$36,000  in  all,  according  to  the  estimate  and  recommendation  of  the 
War  Department,  as  found  in  House  Doc  No.  91,  Fifty-fifth  Congress, 
third  session. 

Under  the  provisions  of  this  act,  the  project  approved  on  May  9, 
1899,  provides  for  the  expenditure  of  $25,000  for  the  purchase  or  con- 
struction of  a  boat  and  machinery  suitable  for  raising  the  plants  and 
crushing  them,  $1,000  for  constructing  log  booms  across  the  mouths  of 
small  streams  to  prevent  the  drift  of  the  hyacinths  into  the  larger 
rivers  and  bayous,  and  $10,000  for  conducting  the  operations. 

Under  this  project,  proposals  are  being  invited  for  furnishing  a  stem- 
wheel  boat  of  suitable  dimensions.  These  proposals  will  be  opened 
July  21, 1899. 

Exx>eriments  will  be  conducted  with  a  view  to  determining  the  most 
suitable  machinery  for  raising  and  crushing  the  plants. 
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It  is  estimated  that  $20,000  will  be  required  annually  to  keep  the 
navigable  streams  of  Louisiana  free  from  the  water  hyacinths. 

Money  statement 
Amount  appropriated  by  river  and  harbor  act  approved  Bfarch  8, 1899. ..  $36, 000. 00 

Jnly  1, 1899,  balance  unexpended 36,000.00 

Jnly  1, 1899,  outstanding  babilitiee 14.53 

Jnly  1, 1899.  balance  available 36,985. 47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 20,000.00 

Submitted  in  compliance  with  requirementB  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4»  1897. 


Abttraot  of  appropriatUmM  for  oonttrucHng  boat  and  log  boom  and  oondneHng  oporaHams 
for  removing  water  hgaointh$  from  itreams  of  Louisiana, 

By  act  of  Congress  approved  March  3, 1899 $36^000 


U  15. 
IMPROVEMENT  OF  MOUTHS  OF  SABI.VE  AND  NECHES  RIVERS,  TEXAS. 

In  1895  the  Sabine  Biver  bar,  at  its  mouth,  was  dredged  out  by  the 
Government  dredge,  and  a  cut  was  partially  made  across  the  bar  at  the 
mouth  of  the  Neches  Biver,  both  of  which  streams  are  tributary  to 
Sabine  Lake. 

During  a  survey  of  Sabine  Lake  in  1897  it  was  found  that  the  cut 
made  through  the  Sabine  Biver  bar  was  in  good  condition,  and  that 
there  was  but  5  feet  of  water  over  the  Neches  bar.  During  a  more 
recent  examination  it  was  found  that  the  channel  at  the  mouth  of  Sabine 
Biver  was  7  feet  deep  and  at  the  mouth  of  the  Neches  Biver  4  feet,  but 
the  part  that  had  been  dredged  was  in  good  condition. 

The  act  of  March  3,  1899,  appropriated  $10,000  for  improving  the 
mouths  of  these  streams,  the  expense  of  a  reexamination  of  the  pro- 
posed channel  through  Sabine  Lake  to  be  paid  out  of  same. 

The  Board  of  Engineers  constituted  under  the  provisions  of  this  act 
held  meetings  at  New  Orleans  and  Sabine  Lake  on  April  20  and  21, 
1899,  respectively,  and  after  considering  thequestions  at  hand  adjourned, 
pending  the  procurement  of  further  information. 

A  project  covering  the  improvement  indicated  above  will  shortly  be 
submitted  for  consideration. 

Money  statement 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .  $10, 000. 00 
June  30,  1899,  amount  expended  during  fiscal  year 113.01 

July  1, 1899, balance  unexpended 9,886.99 


Abetraet  of  appropriation$  for  improtfing  mouthi  of  Sabfns  and  Neohes  riven,  Texae, 
By  act  of  Congress  approved  March  3,  1899 $10,000 
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Ul6. 
IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

No  work  was  done  on  this  stream  daring  the  past  fiscal  year.  For 
details  of  the  improvement  see  pages  1515  to  1517,  Annual  Report  of 
the  Chief  of  Engineers  for  1896. 

Under  subproject  approved  June  9, 1897,  it  was  contemplated  to  clear 
the  river  of  obstructions  from  Morgans  Bluff  to  the  head  of  the  Narrows. 
Proposals  for  doing  the  work  were  invited  in  August,  1897,  but  none 
were  received,  as  the  amount  available  was  too  small  to  warrant  the 
equipment  of  a  boat. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $2,000  for 
maintenance.  A  subproject  covering  the  removal  of  obstructions  from 
Morgans  Bluff  to  Sudduths  Bluff  was  submitted  on  June  27, 1899.  It 
is  expected  that  this  wprk  will  shortly  commence. 

It  is  estimated  that  $2,000  annually  will  be  required  for  maintenance 
of  the  improvement. 

Money  statement. 

July  1, 1898, balance  anezpended $2,007.67 

Amoant  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .      2, 000. 00 

4,007.57 
Jane  30, 1899,  amount  ezx>6nded  daring  fiscal  year 106.78 

Jnly  1, 1899,  balance  anexpended 3,900.79 

! Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1901,  for  maintenance  of  improvement .• 2,000.00 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abainioi  of  appropriations  far  improving  Sabine  River,  Texae, 

Allotted  from  act  approved  June  10,1872 $2,700 

By  act  of  Congress — 

Approved  June  18, 1878 10,000 

Approved  March  3, 1879 6,000 

Approved  June  14, 1880 5,000 

Approved  March  3, 1881 7,000 

Passed  Auguqt  2, 1882 4,000 

Approved  July  13, 1892 5,000 

Passed  August  18,  1894 5,000 

Passed  June  3, 1896 2,000 

Approved  March  3,1899 2,000 

Total 48,700 

Amount  allotted  from  appropriation  of  $275,000  for  improving  Sabine  Pass, 
Texas^  by  sundry  civil  act  of  March  2,  1895,  and  expended  under  this 
appropriation 4,000 

Total 52,700 

The  above  amount  was  allotted  for  dredging  bar  across  the  mouth  of  Sabine  River 
from  the  appropriation  dated  August  18, 1894,  for  improving  Sabine  Pass,  Texas,  and 
the  work  was  done  by  the  Government  dredge  and  hired  labor. 
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OOMMSRCIAL  8TATI8TX08. 

[From  June  1. 1898.  to  May  31, 1899.] 

Steamers 14 

Tripa 510 

Net  registered  tonnage  (510  tripe) toDB..  7,004 

SchooDers 13 

Tripe 47 

Net  registered  tonnage  (47  trips) tons..  1,715 

Barges 23 

Trips 189 

Tonnage  (189  trips) tons..  50,200 

Total  vessels 50 

Total  trips 746 

Total  tonnage  (746  trips) tons..  58, 919 

Draft  of  heaviest  vessel :  Light,  2^  feet;  loaded,  7  feet. 

ReceipU  and  $hipmenU  for  two  yaort. 


\ 


*  Year  ending  May  81— 

▲rtiolos. 

1898. 

1899. 

Tons. 

Valae. 

Tom. 

Yalne. 

Lnmber 

263,825 

226 

8.453 

3.002 

$748,857 

25.256 

505,946 

114,498 

268.534 

224 

5,024 

1,860 

1717.048 

26,910 

801  075 

Cotton    ................................................. 

Staves 

61,960 

Total 

275,506 

1,894,657 

270,642 

1.106, 988 

Comparative  itatemeni  of  reoHpts  and  8hipment$  for  seven  years. 


Year  ending  May  81— 

Tons. 

ValosL 

Year  ending  May  81— 

Tona. 

Yalna. 

j[g03 

146,868 
245. 657 

182.  TSH 
271,257 

$1,591,280 

1, 518, 630 

736. 044 

979,380 

1897 

245,364 
275.506 
270,642 

$1,181,154 
1, 394. 557 
l,106.9r3 

1894 

1898 

1895    

1899 

1890 

U  17. 

IMPROVEMENT  OF  HARBOR  AT  SABINE  PASS,  TEXAS. 

For  a  history  and  detailed  progress  of  this  work  see  the  following 
reports  of  the  Chief  of  Engineers:  For  1896,  pages  1512-1514;  for 
1897,  page  1771 ;  for  1898,  page  1482. 

By  the  river  and  harbor  act  of  1896  contracts  were  authorized  to  be 
entered  into  tor  the  completion  of  the  present  project  of  improvement, 
the  cost  being  limited  to  $1,050,000. 

The  sundry  civil  act  of  June  4,  1897,  appropriated  $350,000  for 
improvement  under  the  continuous-contract  system,  $100,000  for  the 
purchase  of  a  dredge  boat,  and  $30,000  for  operating  same  during  the 
fiscal  year  ending  June  30, 1898. 

The  project  approved  December  8, 1896,  calls  for  the  construction  of 
5,300  linear  feet,  more  or  less,  of  the  east  jetty,  and  6,600  linear  feet,  more 
or  less,  of  the  west  jetty,  at  a  cost  of  $985,000,  and  that  $65,000  be 
expended  in  the  enlargement  and  maintenance  of  the  dredged  channel. 

The  project  for  the  expenditure  of  the  $130,000  for  purchasing  and 
operating  a  dredge  was  approved  June  29, 1897. 
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On  May  10, 1897,  contract  was  entered  into  with  Messrs.  Christie  & 
Lowe,  of  Chicago,  HI.,  for  extending  the  east  and  west  jetties,  and  for 
dredging  in  the  channel,  which  was  approved  June  22, 1897.  The  con- 
tractors commenced  work  on  August  10, 1897,  and  the  dredging  was 
completed  in  October,  1897. 

On  June  30, 1897,  the  east  jetty  had  a  total  length  of  19,500  feet;  on 
June  30, 1898,  the  length  was  23,600  feet.  During  the  past  fiscal  year 
this  jetty  was  extended  1,200  feet,  giving  a  total  length  of  24,800  feet, 
and  completing  the  foundation.  Of  this,  19,500  feet  is  capped,  5,000 
feet  is  in  course  of  construction,  and  300  feet,  at  the  outer  end,  is 
foundation  only. 

On  June  30, 1896,  the  west  jetty  was  14,875  feet  long.  During  1897 
about  3,000  feet  of  this  was  capped,  and  during  the  past  fiscal  year  the 
jetty  was  exteniled  3,700  feet,  leaving  2,900  feet  of  foundation  work  to 
be  completed.  The  total  length  of  the  west  jetty  is  now  18,575  feet,  of 
which  15,250  feet  is  capped,  600  feet  has  been  brought  up  to  mean  low 
water,  ready  for  capping,  and  2.725  feet  is  in  course  of  construction. 

On  October  18, 1897,  proposals  were  opened  for  building  the  dredge 
boat  authorized,  but  none  of  the  proposals  being  in  conformity  wit^ 
the  specifications  they  were  rejected.  On  April  6, 1899,  proposals  were 
again  opened  for  the  oonstruction  of  this  dredge,  but  all  bids  were  in 
excess  of  the  amount  available.  By  direction  of  the  Chief  of  Engi- 
neers correspondence  has  been  entered  into  with  shipbuilders  with  a 
view  to  building  a  dredge  substantially  as  outlined  in  the  specifications, 
but  bringing  the  cost  within  the  limit  of  the  amount  available. 

Under  a<*.t  of  March  17,  1898,  making  available  for  immediate  use 
$15,000  of  the  $30,000  appropriated  by  act  of  June  4, 1897  (project 
approved  March  28, 1898),  dredging  operations  were  carried  on  in  the 
channel  during  July,  1898,  resulting  in  the  removal  of  103,863  cubic 
yards  of  material.  The  remaining  $15,000  appropriated  by  act  of  June 
4, 1897,  reverted  to  the  Treasury  on  July  1, 1898. 

The  Chief  of  Engineers  granted  authority  on  December  29, 1898,  to 
expend  $30,000  for  dredging,  in  lieu  of  jetty  work,  under  the  present 
continuous  contract.  Dredging  operations  were  carried  on  from  May  1 
to  June  27, 1899,  300,200  cubic  yards  of  material  being  taken  out  and 
the  channel  being  deepened  from  24  to  25  feet. 

Act  of  March  3, 1899,  appropriated  $150,000  for  straightening,  widen- 
ing, and  otherwise  improving  the  main  ship  channel  by  removing  such 
portions  of  the  oyster  flat  as  funds  available  will  permit  within  a  cer- 
tain prescribed  area.  A  project  to  this  eff'ect  was  approved  on  March 
27, 1899,  and  proposals  for  doing  the  work  were  opened  on  June  15, 
1899.  The  contract  was  awarded  to  Bittenhouse  Moore  Dredging 
Company,  Mobile,  Ala.,  at  0.095  cents  per  cubic  yard.  Contract  will 
shortly  be  entered  into. 

The  subproject  approved  July  29, 1898,  provided  for  the  expenditure 
of  the  $400,000  appropriated  July  1,  1898,  and  subproject  approved 
April  6, 1899,  provided  for  the  expenditure  of  the  $264,000  appropriated 
by  act  of  March  3, 1899.  Both  subprojects  embraced  jetty  work,  under 
continuous  contract 

A  severe  storm,  which  occurred  on  the  Gulf  coast  from  June  26  to 
2S,  1899,  destroyed  two  brush  mats  on  the  west  jetty.  These  mats 
were  sunk  in  18  feet  of  water,  with  more  than  1,000  t^ns  of  small  stone 
on  each,  and,  in  addition  to  this,  on  one  mat  a  piling  was  driven  with 
313  tons  of  block  sandstone  around  it.  The  loss  of  these  mats  was 
probably  caused  by  the  current  running  across  the  east  jetty,  south  of 
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the  granite  capping,  and  being  forced  around  the  end  of  the  west  Jetty, 
a8  this  jetty  is  bailt  up  to  Rarface  farther  oat  than  the  east  jetty. 
The  amount  of  commerce  involved  in  this  improvement  is  $5,451,615. 

Money  statement 

July  1, 1898, balance  unexpended ^$745, 102.90 

Arooant  appropriated  by  river  and  barbor  act  approved  March  3, 1899.       150,  000. 00 
Amount  appropriated  by  sundry  civil  act  approved  March  3, 1899 264, 000. 00 


1,159,102.90 
June  90, 1899,  amount  expended  during  fiscal  year 427, 906. 17 


July  1, 1899,  balance  unexpended 781, 196.73 

July  1, 1899, outstanding  liabilities $44,203.81 

July  1, 1899,  amount  covered  by  uncompleted  contracts  ....  440, 944. 42 

485. 148. 23 


July  1, 1899,  balance  available 246,048.50 


Amount  (estimated)  required  for  completion  of  existing  project 36, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1901: 

For  works  of  improvement $36,000.00 

For  maintenance  of  improvement 110;000.00 


Subntftted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


i4a,ooaoo 


Ahstrttoi  of  appropHationB  far  improving  harbor  at  Sabine  Pa$$,  Teat, 

From  act  approved  August  30, 1852  (survey) $5,000.00 

Allotted  from  act  approved  June  10, 1873  (survey ) 2, 000. 00 

By  act  of  Congress — 

Approved  March  3, 1875 30,000.00 

Approved  August  14, 1876 38,000.00 

Approved  June  18. 1878  (allotted)  30,000.00 

Approved  March  3, 1879 25,000.00 

Approved  June  14, 1880 50,000.00 

Approved  March  3,1881 150,000.00 

Passed  August  2, 1882 150,000.00 

Approved  July  5, 1884 200,000.00 

Approved  August  5, 1886 198,750.00 

Of  August  11, 1888 250,000.00 

Approved  September  19, 1890 800,  000.00 

Approved  July  13, 1892 850,000.00 

Of  August  18,1894 »271,0<10.00 

Of  June  3, 1896 75,000.00 

Sundry  civil  act  approved  June  4,1897 4^,000.00 

Sundry  civil  act  approved  July  1,1898 400,000.00 

Sundry  civil  act  approved  March  3, 1899 264,000  00 

Approved  March  3, 1899 150,000.00 

8,408,750.00 
Beverted  to  Treasury  from  act  of  Juno  4, 1807 16, 297. 03 

Total 3,392,452.97 

^  Balance  reported  as  unexpended  on  Jnly  1,  1898,  in  last  report,  $761,899.93.  Of 
this  amount,  $16,297^03  reverted  to  the  Treasury  from  the  appropriation  noade  by 
sundry  civil  act  of  June  4,  1897,  for  operating  dredge  boat  at  Sabine  Pass,  Tex.»  for 
fiscal  year  1898.    The  correct  balance,  therefore,  July  1,  1898,  should  be  $745,1(^.90. 

'The  total  amount  of  this  appropriation  was  originally  $275,000,  but  of  this  sum 
$4,000  was  allotted  by  sundry  civil  act  of  Maruh  2, 1895,  for  dredging  of  a  bar  acrooa 
the  mouth  of  Sabine  River,  Texas,  and  was  expended  under  that  improvemat. 
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Ahstraot  of  proposals  fifr  building  a  dredge  boat  for  improving  harbor  at  Sabine  Pms, 
Tex.,  opened  April  6, 1899,  by  Maj.  James  B.  Quinn,  Corps  of  Engineers. 


No. 


Name  «nd  addreM  of  bidder. 


Amount  of  bid. 


Wood 
hulL 


Steelhuil. 


The  Bncynie  Co.,  Sooth  Ifilwankee,  Wis 

Iowa  Iron  Works,  Ltd.,  Dubuque.  Iowa 

Miaeittttippi  Valley  Gonetruotion Co.,  St Lonla,  Mo.. 


$105,800 
109,000 


$122,000 
120.000 
119,700 


All  bids  being  ia  excess  of  $99,000,  the  amount  available,  tbey  were  rejected,  and 

f propositions  invited  from  the  builders  looking  to  construction  of  a  dredge  on  the 
ines  of  specifications  within  the  limit. 

Abstract  of  proposals  for  dredging  for  improving  harbor  at  Sabine  Pass,  Tex.,  opened  June 
16, 1899,  by  Maj.  James  B.  (jninn,  Corps  of  Engineers. 


No. 


Name  and  addreaa  of  bidder. 


Price  bid 

per  cubic 

yard. 


Total  bid 
on  basis  of 

900,000 
cubic  yards. 


National  Dredeing  Co.,  Wilmington,  Del 

Bitteuhoose  Moore  Dredging  Co..  Mobile,  Ala  . 

Cbaa.  Clarke  &  Co.,  Galveston,  Tex 

AtUntio,  Gulf  and  Pacific  Co.,  N.Y 


0.12 
.005 
.16 
.118 


$108,000 

a85,500 

135,000 

6106,200 


a  Informal  and  irregular ;  proposal  and  guaranties  not  made  on  forms  provided,   b  Lowest  formal  bid. 

Contract  aathorized  to  be  awarded  to  Bittenhoose  Moore  Dredging  Company,  July 
6^1899. 


CONTRACTS  MOW  IN  FORCB  FOB  IMPROYINO  HARBOR  AT  SABINB  PASS,  TBX. 

For  extension  of  jetties  and  for  dredgine  ander  the  continuing  contract  system. 
Kame  of  contractors,  Christie  &.  Lowe,  Chicago  111. ;  date  of  approval,  June 22, 1897. 
Work  was  commenced  on  August  10,  1897 ;  dredging  part  of  contract  was  completed 
In  October,  1897;  dredging  in  lieu  of  Jetty  work  commenced  May  1  and  completed 
June  27, 1^9.  The  entire  work  under  contract  to  be  completed  on  or  before  May  31, 
1901. 


COMMRBCIAL  STATISTICS. 

[From  June  1, 1896,  to  May  81, 1899.] 

Vessels 89 

Trips 1,253 

Ket  regiiitered  tonn:ige  (1,253  trips) .* tons..  260,936 

Draft  of  heaviest  yessel,  22^  feet. 

Receipts  and  shipments  for  two  years. 


Tear  ending  May  81— 

Aitixiksn. 

1898. 

1899. 

Tons. 

Value. 

Tons. 

Value. 

Xitimber 

144,491 
3.415 
4.054 
11. 121 
9,628 
1,131 

1880,161 
165,430 
863. 317 
828,000 
880,626 
124.960 

85.877 
12,489 
6.026 
8,034 
1,998 
701 

$429,380 

1,092,910 

663  062 

Merobandtfle 

Ootton  and  uuttuii-8t*4*d  productn 

T^heatandoominbulk 

204,850 

!Flonr and  meal. 

207,708 
60,026 

Meat  and  Uid 

ToUl 

173,840 

2,000,384 

116.124 

2,547,926 

RBCBIPTd. 

Book 

68,800 
8,340 
7,414 

Ul,146 

13,384 

288.628 

171,028 
6,806 
34.029 

806,004 

30,627 

2,667.058 

Coal 

Mercbandise 

Grand  total 

238,400 

2,863,542 

826,982 

6,451,616 
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Comparative  statement  of  receipts  amd  ekipmente  for  Mfven  years. 


Year  ending  May  31— 

Tona. 

Valae. 

Tear  ondlnK  May  ai- 

Tons. 

Vftlae. 

1893 

15,000 
40,960 
47.091 
48,880 

$180,950 
280,189 
152,823 
199,042 

1897 

87.8Sa 
238,400 
828.962 

$475,288 

1894 

18!»8 

2,1I63,&42 

]g95 

18^9 

5,451,615 

1890 

loorease  of  1899  oyer 

1898,  88,582  tons,  repreeeating  a  value  of  $3,088,073. 

REPORT    ON    ENLARGBMBNT    OF    MAIN    SHIP    CHANNEL    AT    SABINE 

PASS,  TEX. 

Office  United  States  Engineer, 

New  Orleans,  La.j  January  7,  1899* 
General:  I  have  the  honor  to  report  as  follows  upon  the  proposi- 
tion to  enlarge,  etc.,  the  main  ship  channel  at  Sabine  Pass,  Tex«,  as 
required  in  letter  from  your  office  dated  January  6,  1899. 

The  channel  opposite  the  wharves  at  Sabine  Pass  is  rather  narrow, 
and  in  order  to  afford  room  for  the  safe  maneuvering  of  ships  will  have 
to  be  widened.  From  such  information  as  I  have  at  hand  I  am  of  the 
opinion  that  the  area  indicated  upon  the  blue  print  by  light-pink  col- 
ored lines  would  about  meet  the  requirements,  if  the  material  included 
was  excavated  so  as  to  give  a  depth  of  27  feet  at  mean  low  water. 
The  improvement  is  desirable,  and  could  be  done  for  $150,000,  including 
contingencies. 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Major f  Corps  of  Ungineers. 
Brig.  Gen.  John  M.  Wilson, 

Ohiqf  of  EngineerSy  U.  8.  A. 


Ui8. 

improvement  of  homochitto  river,  mississippl 

The  rivej:  and  harbor  act  of  March  3, 1899,  appropriated  $16,000  for 
improving  tl^i8  stream.  The  project  approved  April  18, 1899,  provides 
for  dredging  to  remove  the  numerous  obstructions  in  the  river  from  the 
mouth  to  the  Yazoo  and  Mississippi  Valley  Railroad,  a  distance  of 
about  60  miles,  to  give  navigation  for  boats  drawing  6  feet  of  water. 

A  preliminary  examination  in  1896  showed  that  this  river  had  a  depth 
of  from  8  to  20  feet,  except  over  the  bars,  where  there  was  from  2^  to  3 
feet,  and  a  width  of  150  to  300  feet.  There  has  been  no  navigation  on  it, 
on  account  of  the  numerous  obstructions,  but  it  flows  through  a  fertile 
and  populous  country,  and  its  improvement  will  open  up  a  large 
commerce. 

Proposals  for  improving  this  river  were  opened  on  June  22, 1899,  but 
were  rejected  on  account  of  certain  discrepancies  between  the  bids. 
Bevised  specifications  are  being  prepared,  and  proposals  will  be  again 
invited  in  a  short  time. 

After  the  completion  of  the  proposed  improvement  it  is  estimated 
that  $2,500  will  be  required  annually  for  maintenance. 
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Money  statement 

Amonnt  appropriated  by  riyer  and  harbor  act  approved  March  3,  1899.. .  $16, 000. 00 

July  1, 1899,  balance  unexpended 16,000.00 

July  1, 1899, outstanding  liabilities 2.03 

July  1, 1899,  balance  available 15,997.97 

I  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 2,600.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahitraot  of  appropriations  for  improving  HomocMtto  Biver,  MiiHsHppU 

lot  of  Congress — 

Approved  March  3, 1899 $16,000 


Ahatraot  of  proposaU  for  hire  of  boat  for  improving  Homochiiio  Ricer,  Miss'utsippi,  opened 
by  Maj,  James  JS,  Quinn,  Corps  of  Engineers,  June  22, 1899, 


Ha 


,  Price  bid 
Kftme  and  address  of  bidder.  per  day  of 

I    8  boon. 


Total  bid, 

ba8isof200 

days. 


J.  H.  Gardner,  New  Orleans,  La '  $122.00 

Victor  von  Schoeler,  Bay  St  Louis,  Miss '  61.60 

John  K. Burriss, New  OrleaDB,La 67.25 

Louis  Lafferanderie,  New  Orleans,  La 69.00 

JosephBdwardCnisel, New  Orleans, La 47.60 


$24,400 
12,300 
11,460 
11,800 
9,600 


All  bids  rejected  on  aoooont  of  discrepancies  in  size  of  crews  furnished.    New 
bids  will  be  invited. 


U  19. 

SURVEY  RELATIVE  TO  THE  PRACTICABILITY  OP  SECURING  A  NAVIGA- 
BLE CHANNEL  OF  ADEQUATE  WIDTH  AND  OF  35  FEET  DEPTH  AT  MEAN 
LOW  WATER  OF  THE  GULP  OF  MEXICO  THROUGHOUT  SOUTHWEST 
PASS,  MISSISSIPPI  RIVER. 

[Printed  in  House  Doc  No.  142,  Fifty-fifth  OongresB,  third  session.] 

OPFIOB  OF  THE  GHIEF  OP  ENG{N£BBS, 

United  States  Army, 
WasMngtonj  D.  C,  January  12^  1899. 

Sir:  Congress,  by  joint  resolution  approved  February  17, 1898,  pro- 
vides for  a  survey  of  Southwest  Pass  of  the  Mississippi  Biver  and 
report  upon  the  practicability  of  securing  a  navigable  channel  of 
adequate  width  and  of  35  feet  depth  at  mean  low  water  of  the  Gulf  of 
Mexico;  said  survey  to  be  made  under  the  direction  of  the  Secretary  of 
War  by  a  Board  composed  of  three  officers  of  the  Corps  of  Engineers 
of  the  United  States  Army  designated  by  him. 

The  Board  contemplated  by  the  resolution  for  the  purpose  of  making 
this  survey  and  report  was  constituted  by  orders  from  this  office  dated 
March  7, 1898,  the  Secretary  having  selected  as  its  members  Col.  Henry 
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M.  Robert,  Maj.  James  B.  Qainn,  and  M%j.  Dan  0.  Kingman,  of  the 
Corps  of  Engineers. 

The  Board  at  once  entered  upon  its  duties  with  vigor.  The  work  was 
commenced  March  24, 1898,  and  the  entire  survey,  both  field  and  office 
work,  was  completed  early  in  October. 

The  subject  in  hand  has  received  that  full  and  exhaustive  considera- 
tion which  its  importance  demands,  and  I  have  now  the  honor  to  submit 
the  accompanying  copy  of  the  Board's  report  of  January  7,  1899,  with 
maps,^lrom  which  it  will  be  seen  that  in  the  opinion  of  the  Board  the 
project  presented  will,  if  executed  with  vigor,  secure  a  navigable  chan- 
nel of  adequate  width  and  of  35  feet  depth  at  mean  low  water  of  the 
Gulf  of  Mexico  throughout  Southwest  Pass  of  the  Mississippi  River  at 
a  cost  which  is  not  excessive,  considering  the  vast  commercial  interests 
involved. 

The  Board  proposes  the  construction  of  parallel  jetties  from  near 
East  Point,  on  the  left  bank  of  the  pass,  and  Stake  Island,  on  the  right 
bank,  outward  in  prolongation  of  the  channel  to  and  beyond  the  crest 
of  the  bar;  and,  in  addition  to  these,  certain  auxiliary  works  are  pro- 
vided for,  including  the  construction  of  two  dredges.  The  entire  work 
proposed  will,  it  is  estimated,  cost  $13,000,000. 

The  Board  calls  attention  to  the  necessity  of  providing  for  the  main- 
tenance, care,  and  repair  of  the  works  after  construction,  and  estimates 
that  the  annual  expense  for  this  purpose  will  be  about  2  per  cent  of  the 
first  cost  of  the  work;  also  that  a  fund  equal  to  1  per  cent  per  annum 
of  the  first  cost  of  the  work  will  abundantly  provide  for  all  future 
extension  of  the  jetties  rendered  necessary  by  the  re-formation  of  the 
outer  bar. 

Very  respectfully,  yonr  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.j  Chief  of  Engineers^  U.  8.  Army. 

Hon.  B.  A.  Alger,  Secretary  of  War. 


REPORT  OF  BOARD  OP  ENGINEERS. 

Opficb  United  States  Engineer, 

New  Orleans^  La,y  January  7, 1899. 
General  :  The  Board  of  Engineers  constituted  by  Special  Orders, 
No.  9,  Headquarters,  Corps  of  Engineers,  United  States  Army,  Wash- 
ington, D.  0^  March  7,  1898,  has  the  honor  to  submit  the  following 
report: 

The  duties  of  the  Board  are  set  forth  in  the  following  joint  resolution 
of  Congress : 

[Public  Resolution— No.  8.] 

JOINT  resolution  providing  for  asarrey  and  report  noon  the  praotioability  of  securing  a  nariea- 
ble  channel  of  adeqnate  width  and  of  thirty- five  feet  depth  at  mean  low  water  of  the  Onlf  of  HexToo 
throughout  Southwest  Pass  of  the  Mississippi  River. 

Besolved  hy  the  Senate  and  House  of  Repreeentatives  of  the  United  States  of  America  in 
Congress  assembledj  That  the  sum  of  ten  tliousand  dollars,  or  so  niucb  thereof  as  may 
be  necessary,  be,  and  is  hereby,  aothorized  tn  be  expended  oat  of  the  unexpended 
balance  of  the  two  hundred  and  fifty  thousand  dollars  appropriated  by  an  Act  enti- 
tled **An  Act  to  provide  for  closing  the  crevasse  in  Pass  a  Loutre,  one  of  the  outlets 
of  the  Mississippi  River,  approved  February  twenty-sixth,  eighteen  hundred  and 
ninety-seven,''  for  the  purpose  of  making  a  survey  and  report  upon  the  practicability 

*  Not  reprinted.    Printed  in  House  Doc.  No.  142,  Fifty-fifth  Congress,  third  session. 
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of  seoaring  »  navisable  chanDel  of  adequate  width  and  of  thirty-five  feet  depth  »t 
mean  low  wat«roithe  Gnlf  of  Mexico  thronghoat  Southwest  Paes  of  the  Mississippi 
River;  said  survey  to  be  made,  under  the  direction  of  the  Secretary  of  War,  by  a 
board  composed  of  three  engineer  officers  of  the  United  States  Army,  appointed 
by  him. 
Approved,  February  17, 1898. 

Immediately  after  the  appointment  of  the  Board  arrangements  were 
made  for  making  the  required  survey.  Through  the  courtesy  of  the 
Mississippi  Biver  Commission  there  was  secured  for  making  the  survey 
the  services  of  Asst.  Engineer  J.  A.  Ockerson,  now  a  member  of  the 
Mississippi  River  Commission,  and  a  well-equipped  survey  party,  with 
the  steamer  Patrol^  and  the  necessary  plant. 

The  field  work  was  commenced  March  24, 1898,  and  the  entire  survey, 
both  field  and  ofi&ce  work,  was  completed  early  in  October. 

The  Board  met  at  Kew  Orleans  November  27, 1898,  and  proceeded 
at  once  to  the  Delta  of  the  Mississippi  Kiver. 

After  two  days  spent  in  examining  the  Southwest  Pass^  the  Pass  a 
Loutre,  and  the  South  Pass,  the  Board  returned  to  New  Orleans,  and 
on  November  30,  1898,  held  a  public  meeting,  at  which  all  persons 
interested  in  the  proposed  improvement  were  x)ermitted  to  be  heard. 
The  minutes  of  this  meeting  are  transmitted  herewith. 

The  Board  continued  in  session  at  New  Orleans  until  December  3, 
1898,  when,  having  agreed  upon  the  substance  of  its  report,  it  adjourned 
to  meet  again  at  New  Orleans  at  the  call  of  the  senior  member,  after 
the  necessary  computations  and  estimates  had  been  prepared. 

On  January  5, 1899,  the  Board  reassembled  at  New  Orleans  and  con- 
tinued in  session  until  January  7,  1899,  when,  having  completed  its 
report,  it  adjourned  sine  die. 

The  Board  is  required  to  make  a  survey  and  report  upon  the  practi- 
cability of  securing  a  navigable  channel  of  adequate  width  and  of  35 
feet  depth  at  mean  low  water  of  the  Gulf  of  Mexico  throughout  South- 
west Pass  of  the  Mississippi  Biver. 

THE  SUBVEY. 

A  complete  survey  was  made,  beginning  at  Pilots  Station,  in  the 
main  river  above  Head  of  Passes,  and  extending  down  Southwest  Pass 
to  deep  water  in  the  Gulf,  a  distance  of  about  23  miles,  including  also 
a  sufficient  portion  of  South  Pass  and  of  Pass  a  Loutre  to  show  the 
relations  of  the  several  passes.  In  addition  to  this  soundings  were 
taken  along  the  bar  at  the  mouth  of  Southwest  Pass  over  a  crescent- 
shaped  area  about  9  miles  long.  As  a  whole  the  survey  comprised  a 
system  of  triangulation,  a  line  of  precise  levels,  location  of  bank  lines, 
and  hydrography. 

The  Southwest  Pass  of  the  Mississippi  Biver  is  fully  described  in 
the  survey  and  the  accompanying  report.  Its  total  length,  from  its 
head  to  the  crest  of  the  bar  beyond  its  mouth,  is  19  miles.  From  its 
head  downward  for  a  distance  of  2  miles  the  average  distance  between 
the  banks  is  1,890  feet;  then  for  7  miles  more  it  has  an  average  width 
of  1,360  feet,  and  beginning  with  the  ninth  mile  from  the  head  of  the 
pass  it  gradually  widens  out  until  it  attains  a  width  of  4,300  feet  at 
the  Bast  Point,  the  lowest  land  on  its  eastern  bank,  15  miles  from  the 
head.  Throughout  the  narrow  portion  of  the  pass  the  depth  is  all  and 
more  than  is  desired,  the  maximum  in  each  section  being  about  75  feet. 
As  the  pass  widens  the  depth  becomes  less.  At  Customhouse  Bayou, 
about  11  miles  below  the  head  of  the  pass,  the  width  is  about  2,400 
feet,  and  the  35  foot  channel  is  more  than  900  feet  wide.    This  is  an 
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ideal  section,  and  if  this  condition  can  be  extended  ontward  to  the 
crest  of  the  bar  the  problem  will  be  completely  and  most  satisfactorily 
solved. 

The  survey  shows  that  on  an  average  41.4  per  cent  of  the  water  dis- 
charged from  the  Mississippi  Biver  below  Cubitts  Oap  goes  through 
Soathwest  Pass.  At  times  the  discharge  of  the  Southwest  Pass  is  as 
low  as  30  per  cent  below  the  average,  while  its  extreme  discharge 
exceeds  the  mean  by  16  per  cent. 

The  crest  of  the  bar  has  advanced,  in  the  sixty  years  between  1838 
and  1898,  some  15,540  feet,  but  the  distance  across  the  bar,  measured 
between  the  3j-foot  contours,  has  not  increased  during  that  period. 
The  average  annual  advance  of  the  bar,  for  these  sixty  Jrears,  has  been 
259  feet. 

PRAOTIOABILITY  OF  OBTAXNINO  A  35-FOOT  OHANNEL  OF  NAYIOABLB 

WIDTH. 

The  cost  of  the  work  must  always  be  an  important  consideration  in 
determining  the  practicability  of  any  engineering  project.  A  dispro- 
portionate and  excessive  cost  may  be  as  effectual  a  bar  as  a  natural 
obstacle  that  can  not  be  overcome.  The  Board,  therefore,  considers 
that  an  approximate  estimate  of  the  probable  cost  of  the  improvement 
is  required,  in  order  to  determine  its  practicability.  To  make  this 
estimate  it  is  necessary  to  decide  upon  a  project  which,  if  carried  out, 
will  produce  the  required  result. 

The  following  project,  if  executed  with  vigor,  will,  in  the  opinion  of 
the  Board,  secure  a  navigable  channel  of  adequate  width  and  of  35 
feet  depth  at  mean  low  water  of  the  Gulf  of  Mexico  throughout  South- 
west Pass  of  the  Mississippi  Kiver  at  a  cost  which  is  not  excessive, 
considering  the  vast  commercial  interests  involved,  and  therefore,  in 
the  opinion  of  the  Board,  the  proposed  improvement  is  practicable. 

The  Board  proposes  the  construction  of  parallel  jetties  from  near 
Bast  Point,  on  the  left  bank  of  the  pass,  and  Stake  Island,  on  the  right 
bank,  outward  in  the  prolongation  of  the  channel  to  and  beyond  the 
crest  of  the  bar;  these  jetties  to  be  placed  at  a  distance  of  2,400  feet 
apart  firom  center  to  center.  From  these  two  designated  land  points 
the  jetties  must  be  prolonged  inward,  or  equivalent  works  constructed 
to  contract  the  channel  to  a  corresponding  width  up  to  the  point  where 
this  becomes  the  natural  width  of  the  pass. 

In  addition  to  these  works,  the  natural  banks  of  the  pass  must  be 
raised  and  strengthened  by  the  construction  of  levees  from  the  inner 
end  of  the  interior  jetties  to  the  head  of  the  pass,  and  the«e  levees  must 
be  farther  extended  upward  upon  both  banks  of  the  river  for  a  distance 
of  at  least  2  or  3  miles.  In  connection  with  these  levees  all  of  the  out- 
let bayous  along  the  pass  must  be  completely  and  permanently  closed, 
and  to  prevent  any  enlargement  of  the  Pass  a  Loutre,  whereby  the  dis- 
charge in  Southwest  Pass  would  be  diminished,  a  sill  must  be  con- 
structed across  its  head  of  sufficient  size  and  strength  to  permanently 
hold  its  section. 

In  the  case  of  the  sea  jetties,  they  are  to  start,  as  already  explained, 
from  near  Stake  Island,  on  the  west  bank,  and  near  East  Point,  on  the 
east  bank,  and  extend  over  the  crest  of  the  bar  and  terminate  in  about 
30  feet  of  water  just  beyond  it.  These  jetties  are  to  consist  of  riprap 
stone  placed  upon  a  heavy  foundation  mattress,  and  are  to  be  covered 
and  protected  on  the  sea  side  by  large  stone  of  sufficient  weight  to 
resist,  without  motion,  the  action  of  the  waves.    The  foundation  mat- 
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tress  sbonld  be  coDstrnoted  of  willows  bailt  up  in  layers  alternately 
leo^hwise  and  crosswise  of  the  mat,  held  together  and  compressed  by 
a  suitable  device  (preferably  of  wood),  and  the  upper  surface  of  the 
mattress  should  be  covered  with  pockets  to  prevent  loss  of  the  stone. 
The  mats,  when  completed,  should  have  a  thickness  of  compressed 
willows  of  not  less  than  3  feet,  and,  when  sunk,  should  be  covered 
with  riprap  stone  to  a  depth  of  not  less  than  2  feet.  The  mattress 
throughout  the  length  of  the  jetties  should  have  a  width  of  not  less 
than  150  feet,  and  the  axis  of  the  jetty  should  be  along  the  center  line 
of  the  mat. 

The  individual  mats  should  be  made  as  large  as  they  can  be  con- 
veniently and  safely  handled,  and  they  should  be  sunk  far  in  advance 
of  the  jetty  construction.  No  part  of  the  jetty  proper  should  be  con- 
structed within  2,000  feet  of  the  outer  end  of  the  mattress  foundation 
until  the  entire  foundation  has  been  completed.  To  prevent  the  cur- 
rent from  undermining  the  mattress  and  finally  the  jetty  itself,  addi- 
tional mattresses  150  feet  square  should  be  placed  along  the  ohannel 
side  at  intervals  of  300  feet  apart  in  the  clear.  These  mattresses 
should  be  constructed,  loaded,  and  sunk  in  precisely  the  same  manner 
as  the  foundation  mat  is  prepared.  The  efteot  of  these  being,  in  case 
the  current  tends  to  approach  the  jetty,  that  they  will  first  be  under- 
cut at  their  outer  ends,  and  will  bend  downward  in  such  a  way  as  to 
form  spurs,  which  will  protect  the  main  structure  from  undermining  and 
iiVJury. 

The  jetty  is  to  be  constructed  of  riprap  of  size  convenient  for  handling, 
and  is  to  be  so  built  up  that  after  all  settlement  has  taken  place  it  will 
have  side  slopes  of  2  on  3,  and  a  thickness  of  30  feet  at  the  level  of 
mean  low  water  of  the  Oulf.  It  is  then  to  be  rounded  over  on  the  top 
so  that  its  crest  will  be  4  feet  above  this  level.  The  part  above  water 
and  the  exterior  slopes  down  to  the  maximum  depth  at  which  wave 
action  can  be  felt  is  to  be  formed  of  large  blocks  of  stone  roughly  laid 
in  the  form  of  a  pavement,  so  as  to  best  resist  the  force  of  the  waves. 
The  same  heavy  stone  is  also  to  be  used  upon  the  channel  side  of  the 
jetties  at  their  outer  ends,  and  carried  as  far  up  the  channel  as  the  wave 
action  would  have  sufficient  violence  to  be  injurious.  A  very  liberal 
allowance  must  necessarily  be  made  for  the  compression  of  the  mattress, 
consolidation  of  the  stone,  and  the  sinking  or  settlement  of  the  entire 
structure  into  the  bottom. 

At  the  outer  end  of  the  east  jetty  provision  must  be  made  for  the 
erection  and  maintenance  of  a  light-house.  For  the  purpose  of  estimate, 
it  is  assumed  that  the  jetty  structure  is  curved  around  outward  so  as  to 
inclose  an  area  of  sufficient  size  for  light-house  purposes.  About  400 
feet  of  length  of  jetty  is  assumed  as  necessary.  About  one-half  of  this 
amount  would  be  required  for  the  protection  and  strengthening  of  the 
outer  end  of  the  west  jetty. 

From  the  land  end  of  the  sea  jetties  other  jetties  of  lighter  constmo- 
tion  and  different  design  should  be  extended  up  the  pass,  so  as  to 
maintain  the  width  of  2,400  feet  until  this  width  is  found  naturally  in 
the  pass.  The  Board  thinks  it  sufficient  to  construct  these  interior 
jetties  of  some  form  of  tight  sheet  piling,  made  of  creosoted  lumber  and 
braced  and  strengthened  by  ordinary  piling,  so  as  to  form  a  work  anal- 
ogous to  that  used  in  the  closure  of  Pass  a  Loutre  crevasse.  Against 
tfiis  structure,  upon  either  side,  dredged  material  may  be  deposited 
until  it  has  been  completely  covered.  The  only  object  of  this  work  is 
to  secure  the  proper  contraction  of  the  channel.  For  a  portion  of  the 
distance,  where  no  oijtlet  bayous  interfere,  this  might,  perhaps,  be 
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better  effected  by  spnr  dikes  properly  spaced,  and  there  would  be  no 
objectiou  to  n»\ug  them.  From  the  inner  end  of  these  interior  jetties 
levees  of  good  profile  should  be  constructed  near  the  river  bank.  For 
the  purpose  of  estimate  these  are  assumed  to  be  6  feet  high,  to  have  a 
crown  width  of  9  feet,  and  side  slopes  of  1  on  3.  All  of  the  outlet 
bayous  which  can  not  be  conveniently  closed  by  the  levees  must  be 
closed  by  a  sheet-piling  structure  similar  to  that  used  in  the  interior 
jetty. 

The  sill  at  Pass  a  Loutre  should  be  not  less  than  200  feet  wide,  and 
should  be  constructed  of  a  mattress  similar  to  that  used  for  the  founda- 
tion of  the  sea  jetties,  except  that  the  stone  covering  might  be  1  foot 
in  thickness  iuKtead  of  2  feet  It  should  be  extended  from  bank  to 
bank,  and  would  be  about  3,600  feet  in  length. 

The  Board  does  not  think  it  desirable  that  these  works  should  be 
required  or  expected  of  themselves  to  secure  and  maintain  the  desired 
depth  of  water  through  all  the  portions  of  the  pass  where  it  is  now  leas 
than  35  feet  deep.  On  the  contrary,  it  relies  greatly  upon  the  use  of 
powerful  dredges,  to  assist  in  the  removal  of  the  material  and  to  so 
guide  and  direct  the  current  in  its  action  that  the  channel  finally 
obtained  shall  be  approximately  straight,  and  midway  between  the  jet- 
ties and  cross  the  bar  at  right  angles  to  its  crest. 

It  will  be  necessary  also  to  remove  a  sufficient  portion  of  the  old 
sill  constructed  across  the  head  of  the  Southwest  Pass,  provided  this 
sill  is  still  found  to  exist,  and  some  considerable  dredging  will  be 
necessary  to  establish  a  proper  channel  from  the  head  of  the  pass 
upward  into  the  main  body  of  the  river. 

The  Board  is  further  of  the  opinion  that  it  will  be  advantageous  to 
so  execute  this  dredging  as  to  reduce  as  much  as  possible  the  contrac- 
tion of  the  waterway  resulting  fi-om  the  jetties  while  in  the  course  of 
construction,  and  in  this  manner  reduce  to  a  minimum  the  shoaling  in 
the  pass  itself  which  may  result  from  the  unavoidable  disturbance  of 
its  regimen  by  the  temiK>rary  interference  with  the  flow  of  the  water 
through  it>. 

The  Board  recognizes  the  difficulties  which  will  have  to  be  encoun- 
tered in  the  construction  of  all  these  works.  Stone  will  necessarily  enter 
very  extensively  into  the  construction  of  the  jetties,  and  none  is  to  be 
obtained  except  by  transporting  it  from  a  great  distance. 

The  exposure  to  storms  will  render  the  work  very  expensive,  and  the 
uncertain  character  of  the  bottom  upon  which  the  jetties  are  to  be  built 
makes  it  difficult  to  determine  the  quantity  and  extent  of  the  settle- 
ment which  will  undoubtedly  take  place.  The  ex])erienoe  gained  in  the 
prosecution  of  the  work  will  certainly  develop  methods  both  economical 
and  advantageous.  The  Board,  therefore,  feels  that  it  should  not  under- 
take to  fix  absolutely  the  kind  and  the  extent  of  the  work  to  be  done, 
but  that  the  beBt  interests  of  the  Government  will  be  served  by  leaving 
to  the  Secretary  of  War  such  discretion  as  will  enable  him  to  adopt 
and  use  the  best  methods  and  materials  as  they  are  discovered  and 
developed  in  the  prosecution  of  the  work.  The  plans  described,  there- 
fore, are  such  as  have  been  selected  for  the  pur|>ose  of  estimate,  and 
should  not  necessarily  be  strictly  adhered  to  unless  experience  shall 
fully  justify  them. 

It  is  desirable  that  at  least  two  powerful  dredges  be  constructed  at 
the  beginning  &f  the  work,  for  use  in  forming  and  maintainiug  the 
required  channeL 


Digitized 


byGoogk 


APPENDIX   U — REPORT   OP   MAJOR   QUINN.  1869 

JSsfimatea, 

Sea  jetties $7,700,000 

East  jetty  head 108,000 

West  jetty  head 64,000 

Inside  jetties 1,840,000 

Levees 200,000 

Outlet  bayons 60,000 

8111  at  Pass  a  Lou tre 166,000 

DredgiDg  at  and  beyond  lower  end  of  pass  300  feet  wide  to  f^ll  depth  ,. .  332, 000 

Dredcing  at  head  of  pass  600  feet  wide  to  fnll  depth 56,000 

Two  dredges 300,000 

Other  plant,  barges,  wharves,  etc 200,000 

11,016,000 
Add  for  contingencies  (abontlSper  cent) 1,984,000 

In  round  numbers 13,000,000 

In  addition  to  the  foregoing  it  will  be  necessary  to  provide  for  the 
maintenance  of  these  works  after  they  have  once  been  constructed. 
Works  of  this  kind,  exposed  to  almost  every  destructive  agency  which 
nature  develops,  can  not  be  left  uncared  for.  Annual  dredging  will  be 
necessary  to  maintain  the  fixity  of  the  channel,  and  certain  repair 
work  will  have  to  be  done  to  the  jetties  to  compensate  for  settlement 
and  to  repair  the  injuries  resulting  from  storms.  The  levees  will  have 
to  be  maintained  and  perhaps  extended,  and  the  plant  itself,  necessary 
and  proper  to  this  work,  must  also  be  cared  for  and  from  time  to  time 
renewed.  It  is  estimated  that  about  2  per  cent  of  the  first  cost  of  this 
work  will  be  necessary  each  year  for  its  care  and  maintenance. 

It  would  be  too  much  to  hope  that  these  works,  once  completed  and 
properly  maintained,  would  forever,  of  themselves,  secure  a  deep 
entrance  into  the  Mississippi  Biver.  In  pushing  forward  the  jetties  at 
once  to  the  crest  of  the  bar,  where  it  now  is,  we  are  simply  antici- 
pating the  work  of  nature  and  doing  at  once  what  it  would  do  imper- 
fetrtly  after  many  years  of  effort.  The  bar  will  be  driven  away,  or 
rather  it  will  be  cut  through,  but  in  the  course  of  nature  it  must  again 
re-form. 

We  find  its  crest  now  about  4  miles  from  the  end  of  the  pass;  but 
the  end  of  the  pass  is  broad  and  shoal,  and  numerous  outlets  impair 
the  force  and  vigor  of  the  current.  When  the  end  of  the  pass  is  made, 
artificially,  a  comparatively  narrow  and  well-defined  outlet,  it  is  rea- 
sonable to  assume  that  the  crest  of  the  bar  must  establish  itself  still 
farther  away.    It  will  re-form  in  time. 

The  Board  is  of  the  opinion,  however,  that  a  sinking  fund  equal  to 
1  per  cent  per  annum  of  the  first  cost  of  the  work  would  abundantly 
provide  for  all  future  extension  of  the  jetties  rendered  necessary  by 
there  formation  of  the  bar,  and  the  Board  is  of  the  opinion  that  a  great 
many  years  will  elapse  before  any  extension  at  all  will  be  necessary 
The  formation  of  the  bar  does  not  take  place  with  anything  like  a  rapid- 
ity commensurate  to  the  quantity  of  material  brought  down  by  the 
pass,  and  its  annual  rate  of  advance  will  probably  not  be  seriously 
augmented  by  the  construction  of  the  jetties.  Ko  apprehension  need 
be  felt  that  the  extension  of  the  pass  by  jetties,  thus  increasing  its 
length  at  least  4  miles,  will  induce  a  flattening  of  the  slope  which  will 
retard  the  velocity  of  the  flow  of  the  water,  whereby  its  eroding  and 
trnnsporti ng  power  will  be  unduly  diminished. 

The  velocity  of  the  flow  of  the  water  in  large  rivers  is  dependent  not 
only  apun  the  slope  of  the  water  surface,  but  also  upon  the  hydraulic 
mean  depth  of  the  channel.    These  two  functions  have  equal  weight  in 
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determiniug  the  velocity,  and  while,  if  either  becomes  zero,  the  velocity 
must  also  become  zero,  yet  within  limits  we  may  increase  one  and  pro- 
portionately diminish  the  other  without  affecting  the  velocity  of  the 
flow.  The  narrower  and  deeper  channel  afforded  by  the  jetties  will 
sufficiently  increase  the  hydraulic  radius  to  compensate  for  the  dimin- 
ished slope  of  the  water  surface,  and  the  velocity  of  the  current, 
and  hence  its  eroding  and  transporting  power,  will  not  be  injuriously 
affected. 

All  of  the  work  proposed  can  be  completed  in  five  years,  and  the 
money  should  be  so  appropriated  as  to  permit  it  to  be  done  within  this 
period.  If  the  rate  of  progress  is  less,  the  quantity  of  work  to  be  done 
will  be  increased,  and  hence  the  total  cost  will  become  proportionately 
greater. 
BespectfuUy  submitted. 

Henry  M.  Robert, 

Colonel,  Corps  of  Engineers. 
James  B.  Quinn, 

Major ^  Corps  of  Engineers. 
Dan  0.  Kingman, 

Major y  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 
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IIBPORT  OF  ASSISTANT  ENOINBER  J.  A.  OCKERSON  ON  SURYBT  OV  80UTHWX8T  PASS, 
MISSISSIPPI  RIVBR,  MARCH  AND  APRIL,  1898. 

St.  Lou]!1s,  Mo.,  October  2,  289S. 

Major:  I  haye  the  honor  to  submit  the  following  report  on  the  survey  of  South- 
west Pass,  Louisiana,  which  was  made  under  my  direction  for  the  Board  of  £ngine«r8 
appointed  to  make  a  suryey  and  report  upon  a  nayigable  channel  throughout  the 
pass. 

In  obedience  to  your  instmotlons,  I  arrived  at  New  Orleans  on  March  20,  1898, 
accompanied  by  Recorders  £.  D.  Jones  and  J.  W.  Skelly. 

The  use  of  the  steamer  Patrol  and  plant,  with  a  well-eauipped  survey  partjr,  had 
been  tendered  to  the  Southwest  Pass  Board  by  the  Mississippi  Riyer  Commission. 
This  party  completed  its  work  and  arrived  at  New  Orleans  on  March  21.  It  was 
transferred  to  me  for  use  in  making  the  survey  of  Southwest  Pass  on  the  following 
day.  Supplies  and  fuel  were  takeu  on  board  and  the  party  left  New  Orleans  for 
Keskd  of  Passes  on  the  morning  of  March  23,  arriving  at  Head  of  Passes  Light  at 
6  p.™.  of  that  day. 

Work  was  actively  begun  on  the  following  day.  The  launch  Oem,  iSsst ,  with  a  crew 
of  four  men,  belonging  to  the  South  Pass  work,  under  Asst.  Engineer  C.  Donovan, 
was  turned  over  to  me  for  use  in  the  hydrographio  work. 
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The  smrey  party  was  organized  as  follows:  J.  A.  Ockenon,  aMistant  engineer, 
in  charge  of  party;  W.  S.  Williaine,  surveyor,  precise  levels;  £.  J.  Tbomas,  sorveyor, 
shore  line  and  topography ;  T.  C.  Hockrid^e,  hydrosrapher,  assisted  by  Recorders 
£.  D.  Jones  and  E.  8.  £la,  locating  soundings:  William  J.  Cochran,  recording  on 
board  the  launch,  and  the  launch  crew ;  J.  W.  Skelly,  platting.  Besides  these  there 
were  a  steamboat  crew  of  9,  2  leadsmen,  4  rodmen,  and  7  boatmen.  The  party  num- 
bered 33  persons  all  told. 

The  general  scope-  of  the  work  was  to  make  a  complete  survey  begiuning  at 
Pilots  Station,  in  the  main  river,  above  the  Head  of  Passes,  and  extending  down 
Southwest  Pass  to  depp  water  in  the  Gulf,  a  distance  of  about  23  miles;  to  include 
also  a  sufficient  portion  of  South  Pass  and  Pass  a  Loutre  to  show  the  relations  of  the 
SOT  oral  passes.  In  addition  to  this,  soundings  were  taken  along  the  bar  at  the  month 
of  Southwest  Pass  over  a  crescent-shaped  area  about  9  miles  lon^. 

As  a  whole,  the  survey  comprised  a  system  of  triangnlation,  a  line  of  precise  levelsi 
location  of  bank  lines,  and  hydrography. 

XBIAKOUL^TION. 

The  system  of  triangnlation  began  on  the  old  Coast  Sorvey  line  @  Doane—  ®  Bayou 
Grand,  and  closed  on  a  base  line  near  Southwest  Pass  Light-House.  This  base  line 
was  measured  along  the  light-house  walk  with  a  steel  tape.  Three  observation  sta- 
tions 15  feet  high  and  four  stations  30  feet  high  were  erected.  Angles  were  read  at 
18  stations  with  a  S-second  theodolite.  Readings  were  made  whenever  the  stations 
were  visible  without  waiting  for  good  atmosphere.  No  attempt  was  made  to  attain 
a  high  degree  of  accuracy  in  this  work,  the  oDject  being  merely  to  keep  well  within 
the  requirements  of  this  special  survey  and  the  scale  on  which  it  is  platted. 

In  addition  to  the  regular  triangnlation  points  there  were  also  12  precise- level 
bench  marks  set  along  west  bank  of  the  pass  located  trigonometrically  from  the 
triangnlation  stations. 

A  sket-ch  of  Southwest  Pass,  showing  the  triangnlation  scheme,  is  appended  hereto 
(plate  1).  The  computation  of  triangle  sides  is  appended,  marked  Table  1.  The 
geographical  positions  of  triangnlation  points,  marked  Table  2,  are  also  appended. 

DESCBlPnON  OF  TRIANGULATION  STATIONS  B8TABLISHBD  IN  SURVBT  OF  SOUTH- 

WBST  PASS. 

@  Doane:  This  is  the  old  Coast  Survey  point,  the  center  being  a  screw  pile.  A 
tripod  and  platform  20  feet  high  was  built  over  the  point  in  March,  1898. 

A  Ockerscm,  1898:  This  is  on  the  left  bank  of  Southwest  Pass,  about  76  feet  from 
bank  and  1,040  meters  below  Head  of  Passes  Light-House.  It  is  marked  by  a  30-foot 
station,  and  the  center  is  marked  by  a  tile  buried  2  feet  below  the  surface  of  ground. 
The  tile  is  4  by  18  by  18  inches,  and  the  upper  surface  bears  the  inscription  "Mis- 
sissippi River  Commission  1895."  The  surtace  mark  is  a  4-inch  iron  pipe  resting  on 
tile  and  projecting  2  feet  above  surface  of  ground.  The  cap  on  pipe  is  marked 
''Mississippi  River  Commission  1893."    This  station  was  established  in  April,  1898. 

A  Scott's  Tower:  This  is  on  the  right  bank  of  Southwest  Pass,  about  106  meters 
above  Scott's  house.  It  is  about  10  feet  below  npper  angle  in  levee  which  surrounds 
the  house  and  on  the  line  running  between  the  house  and  the  pass.  It  is  marked  by 
a  30-foot  station.  The  center  is  marked  with  a  tile  4  by  18  by  18  inches,  marked 
with  the  inscription  ''Mississippi  River  Commission  18^."  This  tile  is  buried  2 
feet  below  the  surface.  The  surface  mark  consists  of  a  4-inch  iron  pipe  resting  on 
the  tile  and  projecting  above  ground  about  2  feet.  Cap  of  pipe  is  marked  ^'MisiBis- 
sippi  River  Commission  1893." 

A  Willow :  This  is  on  left  bank  of  Southwest  Pass,  about  826  meters  above  head 
of  Double  Rayon,  about  25  meters  from  river  bank  to  pipe.  It  is  marked  by  a  30-foot 
station  and  a  4  by  18  by  18  inch  tile  with  copper  bolt  in  center.  Tile  is  marked 
"Mississippi  River  Commission  U.  S.  1895."  It  is  set  aboat  36  inches  below  the  sur- 
face. A  4-inch  iron  pipe  is  set  over  copper  bolt,  resting  on  tile.  A  cap  on  top  of 
pipe  is  marked  **  Mississippi  River  Commission  U.  S.  1893."  Station  was  establisned 
in  April,  1898. 

A  Double  Bayou:  This  is  on  the  bay  near  end  of  land, on  north  bank  of  north 
branch  of  Double  Bayou.  It  is  on  the  main  branch  of  the  bayou.  The  station  is 
marked  with  a  33-foot  ststion  built  of  yellow  pine.  The  point  is  marked  by  a  4  by  4 
inch  soantling  with  a  copper  bolt  set  in  top.  The  station  is  about  2  miles  from  right 
bank  of  pass.    It  was  established  in  April,  1898. 

A  Pilot  Town:  This  is  on  lookout  tower  at  Pilot  Tower,  on  left  bank  of  bavou, 
about  half  way  between  river  and  gulf.  The  point  used  is  in  south  went  angle  of 
hatchway  on  top  floor  of  tower.  The  tower  is  at  west  end  of  large  building  which 
fronts  on  the  bayou. 
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A  C.  P.  22:  This  is  a  2  by  2  Inch  pole  nailed  to  the  gunwale  of  a  wrecked  barge 
lying  on  right  bank  on  upper  side  ot  entrance  to  Light-honse  Bayou. 

A  0.  P.  25 :  This  is  a  pole  2  by  2  inches  set  in  ground  on  left  bank  opposite  South- 
west Pass  light-house  and  near  edge  of  Pass. 

A  North  Sase:  This  is  near  the  north  end  of  walk  runninj^  between  the  light- 
house and  Light-house  Bayou.  The  point  is  marked  by  a  dot  in  center  of  head  of  a 
copper  rivet  driven  Into  the  third  plank  from  the  bayou  side  of  the  dock  at  the  end 
of  toe  walk.  It  is  li  inches  from  the  north  edge  of  plank  and  72  inches  from  the 
east  end  of  plank.  Rivet  is  in  center  of  triangle,  made  with  tacks.  This  point  waa 
established  in  April,  1898. 

;^  Southwest  Pass  light-house:  This  is  the  top  of  column  in  ^nter  of  structure 
around  which  the  spiral  stairway  was  built.  This  stairway  and  surrounding  cham- 
ber was  destroyed  by  fire  in  1893,  and  the  central  column  was  also  destroyed  down 
to  the  main  gallery  at  first  landing.  The  top  of  post  occupied  for  the  station  pro- 
jects about  18  inches  above  the  door  of  first  landing.  It  is  practically  in  the  center 
of  the  structure.    This  point  was  established  in  April,  1896. 

A  East  Point:  This  is  on  left  bank  of  river  at  extreme  south  end  of  reeds  about 
opposite  Stake  Island.  It  is  marked  by  a  station  15  feet  high.  The  center  is  a  nail 
in  a  vertical  4  by  4  inch  yellow-pine  ]>ost  driven  into  the  mndand  braced.  This  point 
was  estaldisbed  and  station  erected  in  April.  1898. 

A  Southeast  lump,  1898:  This  is  on  mud  lump  95  meters  from  east  end  and  50 
meters  from  south  side  on  highest  ground  in  east  edge  of  grass.  It  is  marked  by  a 
copper  bolt  in  center  of  tile  4  by  18  by  18  inches.  This  tile  is  buried  20  inches  deep 
and  has  a  4-inch  pipe  over  it  with  center  concentric  with  copper  bolt.  Tile  is 
marked  '< Mississippi  River  Commission,  U.  S.,  1895.''  The  cap  on  pipe  is  marked 
''Mississippi  River  Commission,  1893." 

A  East  lump :  This  is  on  the  largest  lump  lying  near  the  outer  bar  and  east  of  tlie 
entrance  to  Southwest  Pass.  It  is  marked  by  a  15-foot  station  and  center  is  fixed  by 
a  nail  in  a  yellow-pine  4  by  4  inch  post  driven  firmly  into  the  ground. 

A  West  lump:  This  is  a  4  by  4  inch  pine  stake,  point  marked  by  copper  rivet.  A 
15-foot  station  is  builtover  the  point.  Post  stands  20  meters  from  south  end  of  lump. 
This  lump  is  the  west  one  of  a  group  of  four  prominent  ones. 

A  Inner  lump :  This  is  near  the  south  end  of  a  long  mud  lump  covered  with  brush. 
It  is  78  meters  from  south  end  of  lump  and  3  meters  f^om  east  side  of  lump.  It  is 
marked  by  a  tile  4  by  18  bjtr  18  inches  with  copper  bolt  in  center.  The  tile  is  marketl 
"Mississippi  River  Commission,  U.  S.,  1895.''  It  is  set  36  inches  below  the  surface. 
A  4-inch  iron  pipe  is  set  over  the  copper  bolt  and  resting  on  the  tile.  A  cap  on 
the  top  of  pipe  is  marked  ^'Mississippi  River  Commission,  1893."  This  point  was 
established  in  April,  1898. 

A  North  lump :  This  is  a  12-inch  post  buried  18  inches  in  ground  on  mud  lump,  2 
meters  from  north  bluff  bank  of  island  and  30  meters  from  east  point  of  island.  It 
is  marked  with  nail  driven  in  top  of  post  in  center  of  triangle  of  6  nails.  The  post 
projects  2  feet  above  surface  of  ground.    This  point  was  established  in  April,  1898. 

Table  1,— Survey  of  Southwest  Pm8,  Mieeissippi  Biver.    Compuiaiion  of  triangle  sidm. 


Stations. 


kSoott's  Tower  a 
^Bftyon  Grsnde . 

A'WUlow 

ASoott's  Tower  . 
SBsyon  Grande . 

^Doable  Bayou  . 

AWfllow 

ASoott's  Tower.. 

APIlot  Tower ... 
ADonble  Bayou . 
AWiUow 


Observed 
angles. 


A^nsted 
angles. 


59  38  51  50  38  57 
73  20  42  73  20  48 
47    00    00      47    00    15 


179    59    42     180    00    00 


30  82  26 
117  14  03 
26  13  18 


179  57  47 

48  11  48 

95  25  14 

36  22  50 


179  59  52 

81  17  54 

61  29  22 

87  12  20 


86  82  80 
117  14  08 
26  13  22 


180  00  00 

48  11  50 

95  25  17 

36  22  53 


180  00  00 

81  18  02 

61  29  30 

87  12  28 


Log  shie. 


0. 9359844 
9.9813ni0 
9.8641560 


9.7748141 
9.9489665 
9.6452870 


9.8724148 
9.9980529 
9.7731700 


9.7156084 
9.9438642 
9.9994841 


179    59    36  I  180    00    00 

a  U.  8.  C.  and  G.  8,(1866). 


LogF. 


8.9605459 


4.0498887 


3.82276D9 


3.8803225 


Log 
length. 


3. 

3.9419869 

3.8246095 


8.9988486 
8.6951601 


8.8208030 
8. 5050210 


3.8241735 
8.8797934 


Length 
of  sides. 


U§Ur$. 
7, 880. 10 
8,748.57 
6.678.74 


0,978.58 
4,956.43 


6,610.17 
8,043.86 


6,670.74 
7.582.17 
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Table  i.— Survey  of  Southwest  PaaSf  Mi$9i$$ippi  River,  etc. — Continued. 


StAtioos. 

Observed 
angles. 

Adjusted 
angles. 

Log  sine. 

LogF. 

len^. 

Length 
of  sides. 

AlTorth  loniD. ...... ........... 

o 
89 
102 
87 

66 
81 
82 

It 
07 
20 
15 

o 
89 
102 
87 

/ 

66 
81 
32 

13 
26 
21 

9.8074872 
9.9896413 
9.7848337 

9.9998806 
9.8983838 
9.7727667 

9. 9016^44 
9.959i:{03 
9.0442546 

9.9688484 
9.8251833 
9.9716357 

9.9980928 
9. 9180648 
9.8440447 

9.9772990 

4.0723094 

MeUri. 

A  Pilot  Tower 

4.0618342 
3.8571266 

11.530.03 

ADoable  Bavoa ............... 

7, 196. 58 

8.8572626 

Al^^t  Point  .....a.. 

179 

91 
52 
86 

59 

20 
18 
20 

42 

81 

47 
28 

180 

91 
52 
86 

00 

20 
18 
20 

00 

86 
52 
82 

ANorth  lamn 

8.7656265 
3.6300004 

5.696.74 

APUot  Tower 

4,265.80 

3.7283548 

^West  liunp 

179 

62 
65 
61 

59 

52 
31 
85 

46 

51 
46 

180 
52 

00 

52 

31 
85 

"oo" 

83 

67 
28 

00 

56 
52 
12 

00 

26 
40 
64 

ARftntPoint 

8.6874620 
3.6725863 

4,869.25 

ANorth  loxno. ...........  ■•*•«. 

06  1    61 

4,705.20 

8.7037610 

^KMt  lump  .•••....•«...  T.**-- 

179 

68 

41 
69 

59 

88 

57 
28 

48 

& 

85 
49 

.80 

s 

69 

AKa«t  Point 

3. 5289179 
3. 6752703 

3,  3S0. 01 
4  7;^!  46 

^ Weet lump 

3.6822039 

Al^lin^l^  InmPr  .  r  ...,  r  ........ . 

179 

79 
65 
44 

.69 

48 
63 
17 

46 

26 

58 
24 

180 

79 
55 
44 

00 

48 
54 
17 

00 

30 

02 
28 

AEftet  Point 

3.6002390 
3. 5262189 

3,083.26 
3,359.06 

AEaet  Inmn  ........  x  ^ . . 

3.5489496 

ASouthwei»t  Pm8  lipli t 

A^Mt  Point 

179 

71 
78 
29 

59 

38 
26 
55 

48 

00 
21 
17 

180 

71 
78 
29 

00 

88 
26 
55 

00 

08 
28 
24 

9.0911016 
9. 6979619 

3.5400182 
3.2468785 

3, 467.  51 
1.765.54 

A^wner  Ininp 



9.9953998 
9.7796993 
9.8468371 

9.9992189 
9. 9168147 

3.2515117 

AC.P.26 

179 

98 
87 
44 

59 

19 
01 
89 

38  i  180 

25  !    08 
17  1    37 

00 

19 
01 
39 

00 

29 
21 
10 

ASoatbweet  Pass  ligbt  

AF4«t  Point 

3.0311747 
3. 0983125 

1,352.50 

05 

44 

1   9fU  OR 

3.0091349 

AC.  P.  22 

179 

86, 
65 
37 

59 

33 
30 
47 

47 

10 
26 
15 

180 

86 
55 
37 

00 

33 
39 
47 

00 

13 
29 
18 

ASouthwest  Pwa  Ught 

AC.P.26 

8.0159100 
2.8863759 

1, 037. 32 

9. 78728U0 

769.80 

9.9912615 
9.9930264 
9.5678197 

9.9926622 
9. 7212032 
9.8693176 

9.9292988 
9.9J>01520 
9. 7623153 

9.8382998 
9.9941277 
9  7798427 

2.8951540 

A^orthBase 

179 

78 
79 
21 

59 

32 

45 

41 

61 

30 
32 

42 

180 

78 
79 
21 

00 

32 
45 
41 

00 

41 
85 
44 

ASouthwett  P«M  light 

AC.  P.  22a .- 

2.8881875 
2.4629808 

3.8346995 
3.5532405 
3.7013549 

773.10 

290.356 

8.8320373 

ACheese 

179 

100 
81 

47 

59 

30 
45 
44 

53  ;  180 

1 
05     ino 

00 

30 
45 
44 

00 

10 
12 
88 

AScotts  Tower 

06 
82 

31 
47 

3, 574. 70 
5,027.53 

@RRyon  Grande 

3.7720561 

AOckerson,  1898 

179 

58 
86 
35 

59 

11 
25 

23 

43- 

10 
16 
86 

180 

58 
86 
35 

00 

11 
25 
23 

00 

10 
15 
35 

ACheese 

8.7712081 
3.5348714 

5,904.84 
3,426.66 

AScotts  Tower 

3.6065716 

@Doane 

180 

43 

.99 

37 

00 

33 
23 
02 

02 

28 
53 
05 

180 

43 
99 

a7 

00 

33 
24 
02 

00 

40 
04 
16 

AOckerson 

8.6906993 
3.4764143 

3.6762703 
3.6885678 
3. 4625213 

4, 905. 68 
2, 995. 12 

ACheese 

ft. 0721241 

3.7081462 

ASontheast  lamp 

179 

69 
75 
35 

59 

41 
U 
04 

26  1  180 

24  1    60 
13  '    75 
21  1     35 

00 

41 
14 
04 

00 
25 

ABast  Point....'. 

14  '  9.9Hr>4216 
21     ft-  7f.Hn7&l 

4,881.66 
2  IMM).  H2 

^V.AAt  l^ipp  ,-,-,.. 

179 

69 

58 

180 

00 

ool 

a  Base  oompnted  fh)m  I>oaneB.G.= 290.385;  290.856  measured  with  steel  tape  on  walk  at  Sooth> 
vrest  Pass  light-boQse.    Ko  correction  made  for  temperature,  which  was  aboat  78^. 
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1874      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 
Tablb  1.— iSnrray  of  Southwest  PtLS$,  MisHsHppi  Biver,  etc, — Contiuaed. 


StatioDs. 

Observed 
angles. 

Adjusted 
angle*. 

Log  sine. 

LogF. 

length. 

Length 
of  sides. 

ASoatheaflt lumD  ............. 

o 
66 

86 
27 

16 
66 

47 

47 
44 

22 

o 

06 

85 

27 

1 

16 
65 
47 

50 
46 

9.9616707 

8.7989658 

3.7556265 
8.7928589 
3.4025581 

8.2468785 
3.1072468 
3.2253098 

8.6800004 
3.1072126 
3.6348492 

3.8797934 
3.7U!^36 
4.0482751 

MeUrg, 

A^aat  Point 

6  206  67 

APilot  Tower 

24      0.6686023 

2,901.07 

8.2691863 

Al^**<v»n 

179 

71 
48 

64 

69 

47 
31 
40 

53 

88 
52 
35 

180 

00 

00 

9.9770922 
9.8380605 

ASontbwMtPaBB  light 

ABMt  Point 

1,280.11 
1,680.00 

............ 

9.9661235 

^Beacon  ...................... 

128 
13 
87 

86 
23 
120 

86 
38 
60 

34 

27 
58 

28 
60 
42 

08 
12 
40 

9. 8929042     3-  78701  fi? 

i  vNoptli  Inmn. ................. 

9. 3701974 

1,280.01 
3.348.60 

A  Rust  Point «t-- 

9.7878340 

9.7646851 
9.6998863 
9.9331668 

9. 7618357 
9. 6187420 
9.2703460 

9.8037020 
9.5792381 
9.4712710 

9.8669188 
9.6326608 
9.6428336 

9.9521683 
9.9775131 
9.8470394 

9.9999814 
9. 9630076 
9. 5843109 

9.9933320 
9. 7183942 
9.8741952 

9.9860974 
9.9897860 
9.6544877 

9.8771602 
9.9998693 

ASonth west  Pass  light 

4.1161083 

6,187.90 
11,175.70 

A  Pilot  Tower 

4.2864394 

180 

00 

00 

P.B.M.Ko.12 

144 

41 

66 

ASoutb west  Pass  light 

ADoable  Bavoa 

24 
10 

83 
44 

40 
25 

3. 9051814 
3.6567854 

8,038.60 
8,604.00 

P.B.M.No.11 

140 

28 

45 

4.2446781 

ASoathwestPMs  light 

ADonlile  Bavon          ........... 

22 
17 

18 
13 

16 
00 

8.8239112 
8.7159441 

6,666.70 
6,199.30 

P  B.M  No  10    

134 

00 

10 

4.1913618 

ASouthwesl  Pass  Ught 

A Donble  Bavou  ............... 

19 
26 

6 
71 
44 

66 
03 

00 
48 
40 

00 
50 

00 
15 
45 

8.7240221 
8.8341948 

8.6959310 
8.6212668 
8.4907921 

3.5959210 
3.6596072 
8.1802505 

8.8208039 
8.6458652 
8.7016662 

8.6959210 
8.6995586 
8.2643118 

6,296.90 

6,826.40 

P  B.M.No.9 

63 

36 

00 

8.6437627 

AWiUow 

4,180.90 
8.005.90 

A  Don  hie  Bavon  ............... 

P  B  M  No.8 

90 

81 

50 

3.6959396 

AWillow 

66 
22 

63 
84 

20 
60 

3,627.50 

AI)onhle  Bavou  ............... 

1,514.40 

P.B.M.No.7 

100 

00 

60 

8.8274710 

ASoott's  Tower 

31 
48 

31 
27 

80 
40 

8,614.60 
6,  OUl.  10 

ADoable  Bavoa 

P.B.M.Ko.6 

76 

84 

47 

8.6098236 

AWillow 

77 
26 

86 
49 

30 
43 

8.977.00 

ADonhle  Bavou 

1,837.90 

P.B.M.No.6 

48 

64 

22 

8. 7187608 

^Willow 

01 
89 

27 
38 

30 
08 

8.7186201 
8.5235148 

8.6348847 
3.5854969 
8.6303182 

3.5348847 
8.6065843 
8.4109168 

8.5348847 
3.6337044 
3.0224388 

6,231.60 
8,338  20 

ADoable  Bavou ............... 

9.8047540 

P  B.M.No.4 

49 

36 

00 

9.8816918 
9.9323040 
9.9771253 

9.9763608 
9.9480604 

8.6681929 

AOokerson 

58 
71 

60 
84 

00 
.00 

8,860.80 
4,268.90 

ACheese 

P.B.M.No.8 

71 

16 

00 

3.6686239 

AOckerson 

02 
46 

32 
12 

00 
00 

3,210.60 
3,611  60 

ACbeese    

9.8583929 
0  fiO!L't7l7 

P.B.M.No.3 

81 



39 

00 

8. 6395130 

AOokerson 

80 
17 

39 
42 

00 

00 

'  0.9941914 

....!  fl.dS2920« 

3.417.60 
1,053.00 

A  Cheese ......••■.....•...•... . 
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APPENDIX   U — REPORT   OP   MAJOR   QUINN.  1877 

8H0RB  UNB  AND  TOPOGRAPHY. 

The  shore  line  was  rnn  with  transit  and  stadia,  the  line  bein^c  checked  by  fireqnent 
connections  with  the  trigonometrical  points.  The  line  of  precise  level  bench  marks 
along  the  west  bank  of  the  pass  served  as  a  base  line  for  this  work. 

At  the  Gnlf  end  of  the  land  the  outlines  of  the  reeds  were  located  by  means  of 
long-distance  readings  and  intersections  from  established  points.  The  ontlinesof 
the  mnd  lamps  whicn  lie  off  the  mouth  of  the  Pass  were  all  carefully  determined. 
8ome  of  these  lumps  are  5  to  7  feet  above  high  tide,  and  those  nearest  shore  are  cov- 
ered with  a  very  thick  growth  of  mangrove.  Stake  Island  is  an  old  mud  lump  grown 
up  with  small  trees,  brush,  and  briers.  It  seems  to  be  very  firm  and  stable.  Many 
of  the  other  lumps  show  signs  of  disintegration  by  sliding  back  in  vertical  slices  to 
the  depths  from  which  they  came.  The  point  of  least  resistance  to  these  slides 
seems  to  be  near  the  center  of  the  lump,  and  it  is  common  to  find  the  outer  rim  of 
the  lump  considerably  higher  than  the  inner  area,  thus  giving  the  lump  the  appear- 
ance of  a  redoubt. 

The  surface  of  the  high  lumps  is  composed  of  the  silt  usually  found  in  the  bed  of 
the  stream.  The  lower  stratum  is  a  very  fine  plastic  clay  of  a  bluish  color.  This 
clay  resists  the  wave  wash  remarkably  well. 

On  nearly  all  of  the  lumps  there  are  holes  from  which  inflammable  ^ases  escape. 
Many  of  the  lumps  near  the  outer  edge  of  the  bar  are  lust  awash,  whue  others  are 
submerged  to  such  a  depth  that  their  presence  is  only  shown  during  rough  weather. 
These  are  scattered  about  near  the  entrance  to  the  pass  and  are  dangerous  to  approach- 
ins  vessels. 

Some  of  these  lumps  are  the  resting  places  of  myriads  of  i>elican8,  gullSi  ducks,  and 
other  fowls. 

Prints  are  appended  showing  West  lump  and  vicinity. 

The  banks  of  the  pass  itself  are  quite  low  and  at  a  medium  stage  of  river  they  over- 
flow at  high  tide  for  nearly  the  entire  length.  On  the  right  bank  there  is  a  growth 
of  willows  covering  a  narrow  strip  and  extending  down  to  Scotta  Canal,  a  distance 
of  about  3  miles  below  Head  of  Passes  light-house.  On  the  left  bank  there  are  a  few 
scattering  clumps  of  willows  of  scrubby  growth  down  as  far  as  Double  Bayou,  a  dis- 
tance of  about  8  miles  below  the  light.  The  remaining  portions  of  the  bank  are  cov- 
ered with  a  very  dense  growth  of  sea  cane,  which  is  almost  impenetrable  to  the  sur- 
veyor without  tedious  cuttinff.  This  cane  grows  to  a  height  of  8  to  12  feet  and  the 
stalks  reach  a  diameter  of  half  to  tbree-quarters  of  an  inch.  The  growth  is  confined 
to  the  higher  portions  of  the  river  banks  and  the  banks  of  the  bayous  which  put  out 
frt>m  the  main  pass  to  the  Gulf.  In  many  places  its  growth  is  confined  to  a  very  nar- 
row strip  only  a  few  feet  wide  along  the  immediate  banks. 

The  first  opening  from  the  pass  to  the  Gulf  is  Scotts  Canal,  on  the  right  bank, 
about  3i  miles  below  the  Head  of  Passes.  This  was  originally  an  artificial  outlet 
of  sufficient  size  to  admit  of  the  passage  of  small  vessels.  A  growth  of  j^illows 
extends  out  along  its  banks  for  a  mile  or  more.  At  the  present  time  it  is  nearly 
filled  up  at  the  pass  end  and  water  from  the  pass  enters  it  only  at  high  tide. 

The  next  opening  from  the  pass  is  Bayou  Joseph,  on  the  left  bank,  about  3.9  miles 
below  Head  of  Passes  light.  This  is  also  said  to  be  an  artificial  opening.  At  the 
head  it  is  about  100  feet  wide  and  has  a  maximum  depth  of  26  feet. 

The  next  outlet  Is  called  Double  Bayou.  This  is  on  the  right  bank,  8.2  milea 
below  Head  of  Passes  light.  It  is  about  160  feet  wide  where  it  leaves  the  pass,  but 
soon  narrows  down  to  about  100  feet.  It  has  a  central  depth  at  the  upper  end  of 
about  18  feet,  but  shoals  up  gradually  toward  the  Gulf,  and  at  the  mouth  is  only 
about  a  foot  deep  at  low  tiae.  The  Gulf  end  of  this  bayou  is  now  about  half  a  mile 
west  of  the  position  jp^iven  by  the  Coast  Survey  in  their  survey  of  1867. 

On  the  left  bank,  10.8  miles  below  Head  of  Passes  light,  is  a  small  bayou  known  at 
Custom  House  Bayou.  This  bayou  is  about  125  feet  wide,  and  has  a  depth  of  about 
4  feet. 

Pilot  Town  Bayou  is  also  on  the  left  bank,  about  11.6  miles  below  Head  of  Passes 
light.  It  has  a  width  of  about  80  feet  near  the  upper  end  and  has  a  central  depth  of 
about  6  feet.  It  is  only  about  3,000  feet  long,  ana  the  current  through  it  at  low  tide 
is  very  swift. 

Between  Pilot  Town  Bayou  and  land's  end  at  East  Point  there  are  four  openings 
in  the  lefti  bank  from  the  pass  to  the  Gulf.  The  first  one,  12.5  miles  from  Head  of 
Passes,  is  about  50  feet  wide  and  4  feet  deep;  the  second,  12.7  miles,  with  central 
depth  of  about  4  feet  and  width  of  325  feet;  the  third,  13.4  miles,  with  central  depth 
of  6  feet,  and  width  at  a  point  halfway  to  the  Gulf  of  260  feet;  the  fourth,  13.6 
miles,  has  a  central  depth  of  7  feet  and  a  width  of  about  200  feet. 

On  the  right  bank,  13.9  miles  below  the  Head  of  Passes  light,  is  Light-House 
Bavou,  whicn  is  about  1  mile  long.  It  is  a  good  navigable  channel  down  to  the 
light- house  dock,  and  for  a  distance  of  a  quarter  of  a  mUe  farther  down.  It  is  240 
feet  wide  and  about  10  feet  deep. 
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All  of  the  above  bayous  are  very  shallow  where  they  Join  the  Qnlf. 

Another  small  oayoa,  40  feet  wide,  leaves  the  right  bank  at  14.5  miles  below  Head 
of  Passes  light-honse. 

A  wide  break  occnrs  in  the  right  bank  abont  15  miles  below  Head  of  Passes  light- 
hoase.  It  is  about  2^000  feet  wide  where  it  leaves  the  pass,  and  finally  divides  np 
into  several  smaller  openings.    The  water  is  only  abont  2  feet  deep. 

The  reed-covered  land  terminates  on  the  left  bank  at  a  point  15  miles  below  the 
Head  of  Passes  light-honse.  On  the  right  bank  the  extreme  point  of  land  is  abont 
three-quarters  of  a  mile  farther  down. 

PRBCISB  LBVBLS. 

A  line  of  levels  was  mn  from  the  bench  marks  at  Head  of  Passes  to  Stake  Island* 
These  levels  were  run  with  a  high-grade  instrument,  and  the  method  followed  was 
that  nsed  in  the  highest  ^ade  of  primary  level  work.  In  spite  of  the  fact  that  the 
ground  was  sometimes  quite  soft,  the  results  obtained  in  leveling  compared  very 
favorably  with  the  best  results  usually  attained  in  precise  level  work.  Tile  and  pipe 
bench  marks  were  set  at  intervals  of  abont  1  mile  along  the  right  bank.  Each  stretch 
between  successive  bench  marks  was  leveled  in  duplicate  by  running  the  line  in  oppo> 
site  directions  with  the  greatest  possible  care. 

Bench  marks  were  established  at  the  light-honse  dock,  Southwest  Pass  light-honse^ 
and  the  beacon  on  Stake  Island. 

While  the  flat  tile  bench  marks  have  been  found  to  be  the  most  stable  form  of  bench 

used  on  the  survey  of  the  river,  the  question  of  their  st-ability  in  such  ground  as  is 

found  along  the  Southwest  Pass  is  still  an  open  one.    It  seems  probable  uiat  changes 

'  in  the  elevation  of  some  of  them  will  occur.    The  final  bench  on  Stake  Island  should 

maintain  its  elevation  if  the  island  itself  does  not  chan^. 

Descriptions  and  elevations  of  bench  marks  are  given  in  the  following  tabulation: 

DESCRIPTIONS  AND  ELBVATIONS  OF  PRECISE  BENCH  MARKS  BETWEEN  THE  HEAD  OP 
THE  PASSES  AND  STAKE  ISLAND  AT  THE  MOUTH  OF  SOUTHWEST  PASS. 

[Note. — Elevations  are  given  in  meters  and  feet  above  Cairo  datum  plane.  To 
reduce  to  mean  gulf  level  at  Biloxi,  Hiss.,  subtract  21.26  feet  (preliminary  value) 
from  the  elevation  here  given.  One  meter =3. 2808693  feet.  The  term  '"P.B.M." 
denotes  a  precise  bench  mark,  which  is  set  with  special  care  so  as  to  be  practically 
permanent.  In  most  cases  a  F.  B.  M.  consists  of  a  vitrified  tile  18  by  18  by  4  inches, 
in  the  center  of  which  is  set  vertically  with  lead  a  f-inch  oopper  bolt,  the  upper 
•end  being  about  flush  with  the  upper  surface  of  the  tile.  Surrounding  the  bolt  on 
the  surface  of  the  tile  is  the  inscription  **  Mississippi  River  Commission."  This  tile 
is  buried  in  the  ground  from  1  to  3  feet  beneath  the  surface,  the  depth  varying  with 
the  natute  of  the  material.  On  top  of  the  tile  a  4-inch  wrought  iron  gas  pipe  4  feet 
long  is  set  concentric  wiUi  the  copper  bolt;  the  lower  end  of  the  pipe,  which  is 
expanded  somewhat  like  a  boiler  tube,  fitting  in  a  circular  groove  molded  in  the 
tile.  A  cast-iron  cap  fits  over  the  top  of  the  pipe  and  is  fiutencd  thereto  with  bronse 
bolts.    The  elevation  of  the  top  of  the  cap  is  also  determined. 

The  term  '^T.  B.  M."  denotes  a  temporary  bench  mark,  whose  elevation  is  as  well 
determined  as  that  of  a  P.  B.  M..  but  is  not  regarded  permanent.  They  consist  of 
nails  in  roots  of  trees  or  stakes  driven  in  the  ground.] 

B.  M.  **  Fire,"  established  by  Lieutenant  Davis  December  8^  1875,  and  is  described 
as  the  westerly  of  two  bricks,  marked  "  Fire,"  in  step  of  light-house  foundation, 
west  side,  called  foundation  of  astronomical  station  by  Coast  Survey. 

B.  M.  "Fire"  is  10  meters  north  of  P.  B.  M.  1,  about  1  meter  west  of  line  of  fence 
on  west  side  of  light-house  yard,  produced.    It  is  the  top  of  the  outside  one  of  two 


bricks  marked 


Belo 
Fire 


Belo 

Fire 


in  step  of  circular  foundation  of  old  light  house  at  Head 

of  Passes,  west  side  of  South  Pass.    Elevation,  6.7644  meters— 22.193  feet. 

P.  B.  M.  1  (Paige)  is  a  tile  and  pipe  set  in  the  northwest  comer  of  the  yard  sur- 
rounding Head  of  Passes  liffht-house,  one  meter  from  each  fence,  52  meters  from  the 
northwest  comer  of  the  light-house.    Elevation,  6.4813  meters — 21.264  feet. 

P.  B.  M.  1  A  is  top  of  cap  on  top  of  pipe  over  P.  B.  M.  1,  described  above.  Eleva- 
tion, 7.6884  meters.  25.225  feet. 

B.  M.,  Head  of  Passes  light-house,  is  a  +  cut  in  top  brick  in  the  northeast  comer 
of  Head  of  Passes  light-house  foundation;  is  in  north  end  of  brick  farthest  east  and 
about  one  meter  above  g^und.    Elevation,  8.1212  meters,  26.644  feet. 

U.  S.  Engineers'  gauge,  Head  of  Passes,  is  a  staff  gauge  fastened  to  foundation  post 
of  tide  gauge  house  at  nead  of  South  Pass,  Louisiana,  150  meters  northeast  of  Head 
of  Passes  light-house.    Elevation  of  zero,  19.074  feet. 


Digitized 


byGoogk 


APPENDIX   U — REPORT  OP   MAJOR   QUINN.  1879 

P.  B.  M.,  Soathwest  Pass,  No.  1  is  tile  and  pipe  on  right  bank  of  Sonthwest  Pass, 
62  meters  from  river  bank,  10  meters  from  edffe  of  swamp,  2,000  meters  below  A 
Donovan  No.  2,  300  meters  below  a  point  whion  is  directly  opposite  the  Head  of 
Passes  light-house.  Six-inch  willow  is  1  meter  west,  blazed  with  triangle  facing 
P.  B.M.  Elevation,  6.4166  meters,  21.052  feet.  Elevation  of  cap,  7.6277  meters,  25.025 
feet. 

P.  B.  M.,  Southwest  Pass,  No.  2  is  tile  and  pipe  on  right  bank  of  Sonthwest  Pass, 
about  li  miles  below  Head  of  Passes  liffht-house.  10  meters  firom  edse  of  water,  2 
meters  back  of  10-inch  ash  tree  blazed  with  triangle  facing  P.  B.  M.  Elevation, 
6.5963  meters,  21.642  feet.    Elevation  of  cap,  7.8073  meters,  25.615  feet. 

P.  B.  M.,  Southwest  Pass,  No.  3  is  tile  and  pipe  on  right  bank  of  Southwest  Pass, 
about  2^  miles  below  Head  of  Passes  light- house,  15  meters  from  water's  edge,  10 
meters  back  and  2  meters  above  sounding  flag  29,  which  is  marked  with  iron  pipe. 
Elevation,  6.5908  meters,  21.624  feet.    Elevation  of  cap,  7.8011  meters,  25.594  feet. 

P.  B.  M.,  Southwest  Pass,  No.  4  is  tile  and  pipe  on  right  bank  of  Southwest  Pass, 
about  3i  miles  below  Head  of  Passes  liffht-house,  17  meters  from  water's  edge,  15 
meters  below  Scotts  Canal.  Elevation,  6.3848  meters,  20.948  feet.  Elevation  of  cap, 
7.5929  meters,  24.911  feet. 

Trianffle,  Scotf  s  Tower,  is  a  tile  and  pipe  on  the  right  bank  of  Southwest  Pass, 
about  105  meters  above  Scott's  house.  It  is  about  10  feet  below  upper  an^le  in  levee 
which  surrounds  the  house  and  on  the  line  running  between  the  house  and  the  pass. 
It  is  marked  by  a  30-foot  station.  Elevation,  6.5212  meters,  21.395  feet.  Elevation 
of  cap,  7.7288  meters,  25.357  feet. 

T.  B.  M.  303  is  a  wire  nail  in  east  side  of  12-inch  leaning  willow  tree,  on  river 
bank)  30  meters  below  Scott's  house,  113  meters  below  A  Scott's  Tower,  14  meters 
above  sounding  flag  52.    Elevation,  7.2595  meters,  23.818  feet. 

P.  B.  M.,  Sonthwest  Pass,  No.  5  is  tile  and  pipe  on  right  bank  of  Southwest  Pass. 
1  mile  below  Scott's  house,  10  meters  from  water's  edge,  3  meters  above  and  3 
meters  back  of  12-inch  willow  blazed  with  triangle  facing  P.  B.  M.  Elevation, 
6.3201  meters,  20.735  feet.    Elevation  of  cap,  7.5298  meters,  24.704  feet. 

P.  B.  M.,  Southwest  Pass,  No.  6,  is  tile  and  pipe  on  right  bank  of  Sonthwest  Pass,  2 
miles  below  Scott's  house,  15  meters  from  water's  edge,  30  meters  below  sounding 
flag  73.  Elevation,  6.3048  meters,  20.685  feet.  Elevation  of  cap,  7.5078  meters, 
24.632  feet. 

P.  B.  M.,  Southwest  Pass,  No.  7,  is  tUe  and  pipe  on  right  bank  of  Southwest  Pass, 
about  di  miles  below  Scott's  house,  on  small  point  opposite  A  willow,  13  meters 
from  water's  edge.  Elevation,  6.5198  meters,  21.390  feet.  Elevation  of  cap,  7.7269 
meters,  25.351  feet. 

P.  B.  M.,  Southwest  Pass,  No.  8,  is  tile  and  pipe  on  right  bank  of  Southwest  Pass,  323 
meters  below  Double  Bayou,  15  meters  from  water's  edge.  65  meters  above  sounding 
flag  95.  Elevation,  6.1006  meters,  20.015  feet.  Elevation  of  cap,  7.3106  meters, 
23.985  feet. 

P.  B.  M.,  Southwest  Pass,  No.  9,  is  tile  and  pipe  on  right  bank  of  Southwest  Pass.  H 
miles  below  Double  Bayou,  8  meters  from  water's  edge,  54  meters  above  sounding  nag 
106.  Elevation,  6.2961  meters,  20.657  feet.  Elevation  of  cap,  7.5061  meters,  ^.626 
feet. 

P.  B.  M.,  Southwest  Pass,  No.  10,  is  tile  and  pipe  on  right  bank  of  Southwest  Pass, 
about  2i  miles  below  Double  Bayou.  16  meters  from  water's  edge,  50  meters  below 
sounding  flas  116.  Elevation,  6.1649  meters,  20.226  feet.  Elevation  of  cap,  7.3732 
meters,  24.190  feet. 

P.  B.  M.,  Southwest  Pass,  No.  11,  is  tile  and  pipe  on  right  bank  of  Southwest  Pass, 
about  300  meters  above  upper  end  of  Pilot  Town,  20  meters  from  water's  edge,  about 
65  meters  above  sounding  fla^^  128.  Elevation,  6.2702  meters,  20.572  feet.  Elevation 
of  cap,  7.4794  meters,  24.539  feet. 

P.  B.  M.,  Southwest  Pass,  No.  12,  is  a  tile  and  pipe  on  right  bank  of  Sonthwest  Pass, 
opposite  a  point  about  three-quarters  of  a  mile  below  POot  Town,  about  100  meters 
below  old  telegraph  station,  10  meters  back  of  sounding  flag  138.  Elevation,  6.3123 
meters,  20.710  feet.    Elevation  of  cap,  7.5176  meters,  24.664  feet. 

P.  B.  M.,  Southwest  Pass,  No.  13,  is  a  tile  and  pipe  on  left  bank  of  Light-house 
Bayou,  4  meters  above  walk  leading  back  to  light-nouse,  5  meters  from  water's  edge, 
7  meters  east  of  small  house  at  junction  of  walk  and  dock,  at  southeast  corner  of 
small  platform  used  for  workshop.  Cap  marked  ''B.M.  1893."  Elevation,  6.1786 
meters,  20.271  feet    Elevation  of  cap,  7.3905  meters,  24.247  feet. 

P.  B.  M.,  Southwest  Pass,  No.  14,  is  on  Southwest  Pass  Light-house.  It  is  the  bot- 
tom of  a  shallow,  round  cavity  cut  in  base  of  column  on  north  side  of  light-house,  on 
east  side  of  walk,  directly  under  arrow  cut  in  side  of  column.  P.  B.  M.  is  about  2 
inches  above  bedplate  on  which  the  column  rests.  Elevation,  6.5314  meters,  21.429 
feet. 

P.  B.  M.,  Sonthwest  Pass,  No.  15  is  a  tile  and  pipe  on  Stake  Island,  12^  meters  north 
of  north  comer  of  beacon,  4  meters  east  of  west  edge  of  brush,  1  meter  north  of  line 
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of  Soathwest  Pass  Light-House  and  C.  P.  24,  prodaoed,  and  21^  meters  from  C.  P.  24, 
which  is  marked  with  a  2-inoh  gas  pipe.  Elevation,  6.7041  meters  (21.996  feet). 
Elevation  of  cap,  7.9149  meters,  25.968  feet. 

P.  B.  M.f  Sonthwest  Pass,  No.  16  is  a  4-  cnt  in  top  of  one  of  the  bolts  which  hold 
cap  on  iron  pile  nnder  north  comer  of  iron  beacon  on  Stake  Island,  on  comer  of 
beacon  nearest  Sonthwest  Pass  Ligbt-Honse.  Top  of  bolt  is  31^  millimeters  above 
top  of  cap.    Elevation,  7.3923  meters,  24.253  feet. 

EUvationi  of  iopi  of  gas-pipe  sounding  ranges. 


Bench  mark. 

Determined  from— 

Difference 

of 
elevation. 

Elevation 
above 
Cairo 
datum. 

Elevation 
aliove 
Cairo 
datum. 

Bight  bank,  top  of  2inch  gas  pipe,  at 
•onndlng  flag— 

7 

T.B.  M.270 

+485.6 
4-240.0 
+853.0 
+306.8 
+820.1 
+621.0 
+435.7 
+500.6 
+452.7 
+465.0 
+544.7 
+438.0 
+466.7 
+401.8 
+623.4 
+681.1 
+700.6 
+640.5 
—  26.2 
-23.0 
+    8.7 
-80.2 
+840.6 
+670.4 
+506.8 
+514.2 
+454.1 
+667.7 

MeUrs. 
7.6080 
7.5024 
7.6168 
7.5602 
7.5826 
7.5704 
7.4053 
7.5602 
7.5128 
7.5584 
7.6381 
7.5814 
7.6601 
7.5847 
7.5517 
7.6004 
7.6280 
7.5688 
7.6036 
7.5050 
7.6385 
7.4006 
7.4038 
7.4516 
7.5487 
7.4661 
7.4060 
7.6307 

FMt. 
25  25S 

9 

do 

24.614 

11 

do 

24.  W8 

13 

do 

24.834 

15    

y/^do^^^.v^^..l: 

24  877 

20 

T.B.M.200 

24.888 

34 : 

T.B.  M.  300 

24.691 

36 

do 

24.804 

38 

do 

24.647 

43    ....            

T.B  M.302 

24.708 

44 

do 

25.000 

46 

do 

24.710 

48 

do 

24.  M4 

50 

do 

24.884 

52 

T.B.M.304 

24.776 

53 

do 

24.066 

55        .            

....  do 

26  020 

67 

do 

24.832 

64 

Cap  P.  B.M.6 

24.618 

66 

....'do 

24.826 

C8 

do 

24.736 

70 

do 

24.676 

72 

T.B.  M. 305 

24.693 

77 

T.B.  M.  306 

24.448 

70 

T.B.M.307 

24.767 

80 

do 

24.406 

81 

do 

24.200 

88 

T.  B.M.308 

24.737 

The  positions  of  soanding  flags  1,  3,  5,  7, 9, 11. 13, 15,  and  from  16  to  164,  inclnsive, 
on  right  bank  of  Sonthwest  Pass,  are  marked  oy  2-inch  gas  pipes,  from  4  to  6  feet 
long,  driven  into  the  ground  so  as  to  stand  2  feet  above  the  surface.  A  rea^ng  was 
taken  on  the  top  of  some  of  these  pipes  (whose  numbers  are  given  in  the  above  tabn- 
lation)  as  a  side  shot  while  mnning  the  precise  levels^  and  their  elevations  have  been 
deduced  from  the  precise  level  notes. 
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1886   EEPORT  OP  THE  CHIEF  OP  ENQIKE£^B8,  U.  8.  ARMY. 


UYDBOGRAPHT. 


The  steam  laaaoh  Oeneral  Bee$e  was  ased  in  taking  sonndings.    A  temporary  plat- 

'      '     >  leadsmen.    Tlie 


form  was  put  in  on  the  forward  deck  so  at  to  make  room  for  two 
leadsmen  made  their  oasts  alternately,  and  hy  this  means  a  good  rate  of  speed  oonld 
be  maintained  without  leaving  too  mnch  space  between  snecessive  sonndings.  A 
7-ponnd  mushroom  lead  was  used  in  shallow  water,  and  in  the  deep,  swift  water  » 
lead  weighing  20  pounds  was  used. 

The  launch  was  guided  on  range  by  a  flagman  on  each  bank  of  the  pass.  The 
extremities  of  the  sounding  lines  in  the  paas  and  the  main  riyer  were  fixed  and 
marked  by  the  shore-line  party. 

The  lines  rnnniuff  oat  inte  the  Gulf  were  fixed  by  anchoring  a  sailboat  at  the 
proper  point  for  each  line  and  running  the  line  on  a  range  through  the  sailboat  and 
the  Stake  Island  beacon  or  the  light-house.  The  soundings  on  these  outer  liz&ea 
were  located  by  means  of  three  transits  placed  at  suitable  points  to  give  the  beet 
intersections.  The  soundings  in  the  main  river  above  the  Head  of  Passes  and  in  the 
wide  portions  of  Southwest  Pass  were  located  by  means  of  two  transits  and  the 
range  line,  which  the  boat  invariably  followed. 

In  the  narrow  portions  of  the  pass  the  soundings  were  located  by  reading  dis- 
tances simultaneously  from  each  shore  end  of  the  lines  to  the  sounding  boat,  which 
was  always  kept  on  range.  This  method  gives  two  independent  determinations  of 
the  position  and  gives  a  further  check,  as  the  sum  of  the  distances  should  be  con- 
stant and  equal  to  the  distance  between  the  instruments.  The  distances  are  read 
on  a  square  stadia  rod  with  figures  marked  on  all  four  sides,  which  are  consequently 
always  in  full  view  of  both  observers.  This  rod  is  fastened  in  an  upright  position 
on  the  launch  near  the  leadsman. 

All  of  the  sonndings  were  reduced  to  a  common  stage  of  21.26  feet  above  the  Cairo 
datum,  or  2.19  feet  on  United  States  Engineer's  gauge  at  Head  of  Passes.  The  depths 
are  entered  on  the  map  to  the  nearest  foot. 

In  the  main  river  above  the  Head  of  Passes  and  throughout  Southwest  Pass  above 
the  mouth  of  same,  curves  are  drawn  at  intervals  of  5  feet  in  depth  from  20  to  35  feet, 
inclusive.  In  the  mouth  of  the  pass  and  across  the  bar,  5-foot  curves  are  drawn  from 
10  feet  in  depth  to  a  depth  of  60  feet  out  in  the  Gulf  of  Mexico.  The  thalweg  line  is 
also  shown.  Where  the  channel  is  divided  or  where  isolated  pools  occur,  this  line 
does  not  always  pass  through  the  deepest  water  of  every  section,  but  in  such  cases 
is  drawn  so  as  to  form  a  smooth  flowing  line. 

The  distances  in  miles,  measured  along  the  general  axis  of  the  pass*  from  a  point 
opposite  Head  of  Passes  light-house,  are  indicated  on  the  map.  The  distance  from 
Head  of  Passes  light-house  to  crest  of  bar  is  19  miles. 

A  table  of  regimen  elements  has  been  prepared  and  is  appended,  which  shows  the 
maximum  depth  at  each  section,  the  width  at  each  section  between  the  banks,  and 
between  the  curves  of  equal  depth  on  opposite  sides  of  the  pass.  It  also  shows 
the  means  of  these  elements  for  successive  mile  intervals. 

For  a  distance  of  2  miles  from  Head  of  Passes  down,  the  width  between  banks 
averages  about  1,890  feet :  then  for  7  miles  the  width  continues  quite  uniform,  rang- 
ing from  1,140  to  1,600  feet,  and  averaging  1,360  feet  wide.  Beginning  with  the 
ninth  mile  the  pass  gradualljr  widens  out  from  about  1,400  feet  to  4,300  £et  at  East 
Point.    A  few  sections  opposite  outlets  show  widths  as  great  as  4.900  feet. 

From  Head  of  Passes  to  Pilot  Town  the  distance  l^tween  the  35-foot  cur\'es 
ranges  from  765  feet  to  1,600  feet,  with  an  average  width  of  1,100  feet.  Throngh- 
out  the  pass  to  a  point  about  3,000  feet  below  Pilot  Town  the  channel  is  M  that 
could  be  wished  for. 

In  the  thirteenth  mile  the  35-foot  channel  divides  and  finally  ends  at  anoint  8,000 
feet  below  Pilot  Town.  It  begins  again  at  a  point  about  8  miles  below  Pilot  Town 
and  continues  for  a  distance  of  about  4,000  feet. 

Below  this  last-named  point  the  channel  flattens  out  toward  the  crest  of  the  bar. 
which  gives  a  uniform  depth  of  from  10  to  12  feet  for  a  width  of  about  5,000  feet. 
The  distance  from  the  lower  end  of  the  main  35-foot  channel  in  the  pass  out  to  a 
depth  of  35  feet  in  the  Gulf  is  30,200  feet,  or  5.7  miles. 

The  distance  from  the  lower  end  of  the  lower  35-foot  pool  to  a  depth  of  35  feet  in 
the  Gulf  is  16,700  feet,  or  about  3  miles. 

The  least  thalweg  depth  between  the  two  35-foot  pools  named  is  30  feet|  and  the 
distance  between  them  is  about  9,000  feet. 
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Table  of  regimen  elemenU,  Southwest  Pa$$,  Louieiana. 


1887 


Kumber  of  section. 

Dis. 
tanoe. 

Maxl. 
mom 
depth. 

Width 
between 
banks. 

Width 
between 
86-foot 

OOTTeS. 

Width 
between 

80.foot 
onrres. 

Width 
between 
25-foot 
onrTOs. 

Width 
between 
20.foot 
onrres. 

Ftrntraile: 

1 

82-76 

86-52 

89-61 

41-67 

43-71 

60-71 

49-68 

49-71 

50-75 

70 

74 

70 

71 

74 

72 

70 

8.100 
2.860 
2,620 
2,400 
2.250 
2,075 
1,880 
1,840 
1,750 
1.735 
1,715 
1.590 
1.580 
1,580 
1,616 
1,620 

476 

560 

646+600 

690+640 

675+780 

1,420 

1,320 

1,276+116 

1,306 

1.230 

1.800 

1.185 

1,235 

945 

1,100 

910 

625+750 
780+900 
750+1,260 
795+1,200 
1,800 
1,«10 
1,510 
1,475 
1.460 
1.376 
1,360 
1.815 
1,395 
1,305 
1,160 
1,275 

3,500 
2,450 
2.830 
3,096 
1.980 
1,780 
1,050 
1,550 
1,510 
1,406 
1,886 
1,385 
1,445 
1,415 
1,400 
1,400 

2,650 
3,525 
2,355 
2,120 
2,015 
1,815 
1,680 
1,575 
1,570 
1,425 
1,405 
1,415 
1,460 
1,460 
1.436 
1.425 

2 

400 
800 
1,150 
1.535 
1,920 
2,360 
2,770 
3,175 
3,600 
4,010 
4,425 
4,830 
5,250 
5,710 
6,200 

3a 

4    

6 

6 

7 

8 

9    

10 

11 

12 

13 

li 

15 

16 

gums...-.- 

890 
56 

82,210 
2.013 

18,100 
1.131 

23,810 
1,863 

37,680 
1,780 

28,830 
1,770 

Heaua 

i»v  1        ,  — 

Second  mile: 

17 

6,700 
'7,200 
7,680 
8,200 
8,700 
9,225 
9.775 
10,270 
10,800 
11,280 

67 
62 
56 
63 
49 
49 
46 
47 
50 
61 

1,600 
1,715 
1,725 
1,775 
1,760 
1,810 
1,826 
1.785 
1,850 
1,810 

975 
1,000 
1.000 
950+125 
1,080+310 
1,676 
1.600 
1,520 
1,686 
1.400 

1,060 
1,140 
1.200 
1,560 
1,575 
1,615 
1,645 
1,616 
1,625 
1,605 

1,475 
1,630 
1,530 
1,576 
1,610 
1.645 
1.685 
1,645 
1.660 
1.546 

1.546 
1,560 
1,646 

18 

19 

20 

1,595 

21 

1,660 
1,670 

23 

23 

1,720 
1.660 
1  680 

24 

26 

26 

1,675 

Sams 

540 
64 

17,716 
1,771 

18.120 
1,312 

14,680 
1,463 

16,900 
1,590 

16.210 
1,021 

Means 

Third  mUe: 

27 

11,785 
12,250 
12,780 
13,250 
13,775 
14,276 
14,770 
16,250 
16,725 
16,250 

66 
66 
64 
61 
58 
64 
62 
52 
55 
57 

1,650 
1,590 
1,500 
1,455 
1.380 
1,385 
1,445 
1,405 
1.425 
1,446 

1,465 
1,425 
1,380 
1,280 
1.230 
1,240 
1.275 
1,200 
1.285 
1,260 

1,475 
1,445 
1,890 
1.300 
1,255 
1,265 
1,295 
1,250 
1,3C0 
1,330 

1,485 
1.470 
1,405 
1.820 
1,280 
1,296 
1,320 
1.275 
1.380 
1.870 

1,505 
1,480 
1,425 
1,335 
•1,305 

28 

29 

ao 

31 

82 

1,330 

38 

1  345 

84 

1,300 

35 

1,400 

86 

1,385 

Sums  .......... 

584 
58 

14,680 
1.468 

18,080 
1,303 

18,365 
1,336 

13,600 
1.360 

13,810 
1,381 

Means 

Fonrthraile: 

M 

16,730 

68 
64 
61 
66 
75 
74 
73 
72 
64 
66 
62 
64 

1,460 
1.470 
1,450 
1,450 
1.896 
1,360 
1,340 
1,300 
1,220 
1,190 
1.220 
1,200 

1.820 

195+1,000 

150+    815 

50+    065 

45+    925 

175+    960 

1,140 

1.070 

1,045 

1,060 

1.040 

1,040 

1,380 
1.365 
1,215 
1,085 
1.260 
1,200 
1,160 
1,180 
1,080 
1,080 
1,070 
1,100 

1.416 
1.430 
1,310 
1,130 
1,285 
1.215 
1.180 
1,200 
1. 110 ' 
1,105 
1,115 
1.126 

1.440 

38 

17, 175 

1,465 

39 

17,260 
18,125 
18,575 
19,050 
19.525 
20,000 
20,480 
21,000 
21, 470 
21,060 

1,350 

40 

1,150 

41 

1,305 

42 

1,230 

43 

1,200 

44 

1,220 

45 

1,125 

40 

1,130 

47 

1,160 

48 

1,145 

Sams 

798 
66 

16,055 
1,338 

12,915 
1,078 

14,165 
1,180 

14,630 
1,218 

14,920 

Means 

1,243 

Fifth  mile: 

40 

22,546 
28,050 
23,526 
24,046 
24,476 
24,920 
25.420 
25,925 
26,466 
28,970 

68 
66 

74 
76 
76 
76 
77 
77 
77 
76 

1,206 
1,225 
1,250 
1,250 
1,250 
1,260 
1,300 
1,820 
1.440 
1,425 

1,015 
1.050 
1,060 
1,050 
1,030 
1,045 
1,025 
985 
1,070 
1,100 

1.056 
1,070 
i;080 
1.080 
1.070 
1,085 
1,095 
1,080 
1,150 
1,160 

1,105 
1,110 
1.110 
1.120 
1.110 
1,185 
1,205 
1.150 
1,260 
1,265 

1,125 

50 

1,125 

61 :. 

1,130 

62 

1,140 

68 

1,135 

64 

1,155 

65 

1,225 

56 

1,200 

67 

1,295 

66 

1,300 

Snms 

734 
73 

12,925 
1.292 

10,430 
1,043 

10, 915 
1,091 

11,560 
1,156 

11,830 

M^MOlfl 

1,183 

^== 

a  Head  of  Passes  light. 
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1888      REPORT  OF  THE   CHIEF   OF  ENGINEERS,  U.  8.  ARMY. 
Table  of  regimen  elemenU,  Southweet  Pm$,  LouieUma — Continaed. 


Vnmbw  of  section*. 

Dig. 
tanoe. 

Maxi. 

mom 
depth. 

Width 
between 
banks. 

Width 

between 

86.foot 

carves. 

Width 
between 
80.foot 
corves. 

Width 
between 
26-foot 
carves. 

Width 
between 
20foot 
corves. 

Sixth  mile: 

59 

37,445 
28,015 
28.545 
29.075 
29,«50 
80.100 
30,550 
31.025 
31,506 
32,000 
32.500 

78 
78 
70 

m 

71 
73 
72 
71 
66 
09 
70 

1.420 
1,440 
1.390 
1,885 
1,350 
1,330 
1,300 
1,250 
1,250 
1,270 
1,370 

1,030 
1,100 
1,180 
1,100 
1.090 
1,076 
1,050 
090 
1,076 
1,100 
1,170 

1,126 
1,176 
1,186 
1,176 
1,160 
1,136 
1.126 
1,046 
1,100 
1,126 
1.190 

1,200 
1,256 
1.230 
1,245 
1,205 
1.175 
1.160 
1,100 
1.115 
1,155 
1,225 

1.270 

00 

1,800 

61 

1,280 

62 

1,200 
1,205 

63 

64 

1,290 

65 

1,176 

66 

1,140 

67 

1.136 
1,190 

68 

69 

1,250 

Sums 

777 
71 

14.756 
1,341 

11.910 
1,083 

12,680 
1.189 

13,055 
1,187 

18,475 
1,225 

Means... 

„ 

Seventh  mile: 

70 

32,926 
33.400 
33,800 
34,275 
34,750 
35,200 
35,620 
36,125 
36,620 
37.125 
37.600 

71 
09 
70 
74 
76 
84 
86 
81 
100 
90 
91 

1,180 
1,480 
1,476 
1,460 
1,475 
1,516 
1.600 
1.490 
1,500 
1,500 
1,526 

1,200 

1,076 

1.050 

1.015 

860 

850 

840 

840 

825 

765 

860 

1,246 

1,276 

1,215 

1,006 

1,050 

1,060 

960 

960 

MO 

040 

925 

1.225 
1.806 
1,800 
1,300 
1,216 
1.220 
1,800 
1.140 
1,140 
1,066 
1,060 

1,800 

71 

1,8SS 
1,335 

72 

Ti 

1,360 
1.850 
U320 

74 

75 

76 

1,365 
1.275 

77 

78 

1,260 
1,250 

79 

80 

1,160 

Soros 

891 
81 

16.250 
1.477 

10,170 
024 

U,656 
1.059 

13,200 
1,206 

14,310 

Means 

1.300 

Xi£hth  mile: 

^^1 

38,075 
38.580 
89,060 
39.525 
40,  015 
40,490 
40,975 
41.475 
41,970 
42. 475 
42,920 

93 
92 
86 

86 
96 
92 
77 
76 
72 
72 
70 

1,620 
1,450 
1,450 
1,450 
1,380 
1,325 
1.240 
1,215 
1, 225 
1,210 
1,250 

870 

916 

980 

970 

940 

960 

976 

960 

1,050 

1,050 

1,050 

066 

980 
1,015 
1,060 

976 
1,016 
1.010 
1,020 
1,095 
1,080 
1,070 

1,046 
1,076 
1,100 
1,140 
1,025 
1,086 
1,055 
1,070 
1.116 
1.105 
1,090 

1,210 

82 

1.200 

83 

1,170 
1,280 

84 

85 

1,160 

86 

1,140 

87 

1,105 

88 

1.200 

89 

1,130 

90 

1,125 

91 

1,106 

Sams 

912 
88 

14, 715 
1,337 

10,670 
970 

U.285 
1,025 

U,906 
1,082 

12.825 

Means 

.... 

1.105 

ninth  mile: 

92a 1 

43,450 
43,925 
44,475 
44,925 
45,375 
45.015 
46,290 
46,775 
47,275 
47,775 
48.275 

73 
75 
73 
70 
74 
72 
72 
75 
70 
70 
68 

1,266 
1,140 
1,200 
1.225 
1,195 
1,210 
1,225 
1.255 
1,310 
1,325 
1,375 

1,115 
1,026 
1,035 
1,080 
1,030 
1,035 
1,050 
1,070 
1,115 
1,130 
1,135 

1,135 
1,045 
1,055 
1,095 
1,060 
1.065 
1,080 
1,100 
1.136 
1,155 
1,180 

1,170 
1.076 
1,076 
1,120 
1,080 
1.060 
1.120 
1,130 
1,165 
1.190 
1.216 

1.100 

93 

1,095 

94 

1,095 

95 

1.135 

96 

1,100 

97 

1,105 

98 

1,140 

90 

1.155 

100 

1,180 

Ml 

102 

1,225 
1,285 

Stimn 

792 
72 

13,725 
1,247 

11,820 
1,074 

12,005 
1.099 

12,420 
1,120 

12,665 

Means 

1,150 

Tenth  mile: 

103 

48,750 
49,250 
49, 720 
50,215 
60.710 
51. 195 
51.715 
52.200 
52, » 50 
5a. 130 
53,605 

68 
62 
60 
60 
69 
58 
59 
57 
67 
57 
56 

1,375 
1,876 
1,440 
1.500 
1,555 
1,625 
1,690 
1,750 
1,825 
1,795 
1,840 

1,160 
1,160 
1,176 
1,190 
1.240 
1,260 
1.270 
1,250 
1,320 
1,320 
1,230 

1,210 
1.210 
1,230 
1,210 
1,295 
1,350 
1,870 
1.870 
1.430 
1,430 
1,430 

1,280 
1,230 
1,270 
1,240 
.     1,300 
1,415 
1,420 
1,470 
1,630 
1,546 
1,675 

1,250 

104 

1,266 

105 

1,290 

106 

1.810 

107 

1,395 

108 

1.400 

109 

1,455 

110 

1.  5J5 

Ill 

1.595 

112 

1,585 

118 

1,640 

Soma ...•■ 

662 
69 

17,770 
1,616 

13,565 
1,238 

14.585 
1,321 

16.286 
1,368 

15.780 

Means 

1.434 



■    '              ■         -! 

a  Doable  Bayoo. 
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APPENDIX    U — REPORT   OF   MAJOR   QUINK.  1889 

Table  of  regimen  elementSf  Sauthweei  Pasi,  Louieiana — Continued. 


Komber  of  seotion. 

Dis- 
tttnoe. 

Mftxi. 

mom 
depth. 

Width 

between 

banks. 

Width 
between 
86-foot 
curves. 

Width 
between 
80-foot 
cnrves. 

AVIdtli 
bet  wec-n 
25foot 
curves. 

Width 
bet\veen 
20  loot 
curves. 

Eleventh  mile: 

114 

51.000 
54,620 
55,095 
65, 575 
66,070 
56,546 
67,080 
67.526 
68,080 
68,860 

67 
59 
69 
58 
59 
59 
61 
66 
66 
60 

1.870 
1,880 
1,960 
1,980 
2.046 
2.090 
2,175 
2,200 
2,400 
2.805 

1.826 
1.190 
1,800 
1.090 
1,090 
1.025 
1,080 
1.046 
1,020 
1.060 

1,410 
1.400 
1,505 
1,405 
1,360 
1.400 
1,400 
1.385 
1,210 
1.280 

1.550 
l.^>40 
1,  cm 

1,665 
1,580 
1,605 
1,640 
1.580 
1.560 
1,625 

1.640 
1.625 
1,780 
1,760 
1.710 
1,715 
1,806 
1.780 
1,775 
1,850 

115 

116 

117   

118 

119 

120 

121 

122rt 

123 

Snins 

598 
60 

20.995 
2.090 

11.125 
1.112 

18. 815 
1.381 

16,025 
1,602 

17.890 
1.789 

MeaD0 

Twelfth  mile: 

124 

69,025 
59.505 
60.000 
60,470 
60,960 
61.475 
61.996 
62.480 
63,000 
63,470 
63.040 

52 
64 
54 
49 
40 
62 
49 
60 
40 
48 
46 

2.896 
2.880 
2,405 
2,395 
8.445 
2,560 
2.790 
2,650 
2,625 
2,605 
2.790 

1,045 
1.100 
1,015 

985 

975 
1,030 

925 
1.200 

960 
1,000 
1,040 

1,290 
1,385 
1.425 
1,345 
1.400 
1,455 
1,375 
1,475 
1,450 
1,425 
1,825 

1. 585 
1,595 
1.645 
1,680 
1,695 
1,700 
1.700 
1.695 
1.740 
1.780 
1,830 

1.876 
1.846 
1.945 
1,960 
1.920 
2,070 
1.975 
1,970 
2.070 
2,165 
2,210 

125 

126 

127 

128 

129 

1806 

131 

182 

133 

134 

Slims 

562 
51 

28,100 
8.654 

U.265 
1,024 

15, 850 
1.306 

18,045 
1.C95 

22.005 
2,000 

Meiuis 

Thirteenth  mUe: 

1^5 ... 

136 

64,425 
64,880 
65,  375 
65,875 
66.345 
66,845 
67,330 
67,820 
68,380 
68,820 
60,285 

48 
44 

42 
40 
40 
41 
41 
41 
87 
88 
89 

2.770 
2,850 
2,850 
2,940 
8,125 
8,210 
3,290 
8,440 
3,575 
3.680 
8,820 

1,000 

960 

030 

65+750 

50+850 

50+845 

60+925 

40+545 

380 

140 

500 

1,310 
1,320 
1,425 
1,425 
1,340 
1,490 
1,500 
1.350 
1,450 
1,375 
1,360 

1.860 
1,940 
1,805 
1.950 
1,025 
1,900 
1,900 
1,810 
1,875 
1.915 
1.975 

2,110 
2.100 
2,120 
2.130 
2.125 
8.150 
2,210 
2,285 
8.210 
2.800 
8,860 

137 

138 

139 

140 

141 

142 

143 

144 

145 

Snms...... 

446 

40 

35,550 
3.232 

8,080 
784 

16,385 
1,394 

20,855 
1,896 

24,030 
2,184 

Menns 

Fourteenth  mile: 
146 

60,785 
70.285 
70.770 
71.260 
71,760 
72,860 
72,920 
73,850 
Td.  715 
74.125 
74,646 

86 
84 
83 
84 
33 
81 
81 
32 
80 
81 
80 

8.810 
4,020 
4.2G5 
4,575 
4,950 
4.870 
4.740 
4.640 
4.476 
4,415 
3,880 

40+90 
125 

1.810 

1,200 

1,200 

225+760 

810+500 

200+  95 

50+  75 

50+75  f  50 

50+  50 

115+  50 

150 

1.900 
1.040 
1.010 
2.000 
1,890 
1,800 
1,940 
2.000 
1.950 
2,010 
2.000 

2.360 
8.415 
8,440 
2.440 

147fi 

148 

149 

160 

2  400 

151 

2,325 
2,375 

152 

153 

2,400 
2,375 

154 

155    

2  440 

16« 

2.425 

Sums 

357 
32 

48.640 
4,422 

6.606 
600 

21,480 
1.048 

26.395 
2,399 

Means 

Fifteenth  mile: 

157 

75.040 
75,500 
76.115 
76.590 
77,100 
77.600 
78,100 
78.550 
79,025 
79, 510 
79.975 

82 
82 
82 
82 
81 
82 
82 
82 
84 
86 
86 

3.600 
8,450 
3.250 
8.140 
8,025 
8,100 
8,150 
8,300 
8.250 
8.400 
3,525 

250 

825 

40+400 

450 

280+60+70 

150+310+240 

100+140+226 

40+660 

40+70+500 

00+40+090 

150+550 

2.140 
2,110 
2.000 
2,050 
1,000 
1,900 
1,875 
1,850 
1.800 
1,800 
1,650 

2.450 

158 

2,525 

169 

2,510 
2,540 

160 

161 

2,525 

162 

8.310 

163 

2,290 

104 

2,225 

165    

2.175 

166d 

70 
120 

2,200 

167 

2,150 

Snms 

860 
83 

no,  190 
3,200 

6.060 
542 

21,076 
1,916 

25,900 

ICeans  •••• 

2,354 

,_ 

a  Cnstom-House  Bayou. 
b  Pilot  town. 


e  35foot  cnrre  ends  at  70,360. 
d  35- foot  cunre  beifins  at  70.850. 


KNff   00- 
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1890       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 
Table  a/  regimen  elemenUp  Souihweet  Pasi,  Xoiit«<aiia— Contiuaed. 


Niitobor  of  section. 


Sizteenth'iiiile: 

168 

109a 

170 

171 

172 

1736 

174 

175« 

176 

177 

178 


Sams... 
Means. 


Seventeenth  mile : 

179 

180 

181 

182  (f 

183 

184 

185e 

186 

187 


189. 


Snms.. 
Means 


Die- 
tance. 


80^420 
80.920 
81.375 
81,825 
82.880 
82,800 
83,300 
83,766 
84,220 
84,725 
85,200 


85.690 
86,050 
86,500 
86.000 
87.375 
87,870 
88.350 
88,800 
89.275 
8£>,735 
00,450 


Maxi. 
mum 
depth. 


Width 
between 
banks. 


8,7» 
4,825 


410 
87 


285 
26 


Width 
between 
S5-foot 
oarves. 


170 

250 
200 
250 
215 
460 
250 
40 


1,835 


Width 
between 
SOfoot 


770 

40+570 
490 
506 
454 
725 
450 
610 
415 
410 
325 


5,670 
515 


280 

150+  75 
50+  40 
40+  40 


Width 
between 
25foot 
cnnres. 


1«600 
1,650 
1,650 
1,575 
1,615 
1,650 
1.485 
1,350 
1,000 
900 
1.025 


Width 
between 
20foot 
caxres. 


1,150 
1,150 
8.125 
2,170 
1200 
9,300 
2,000 
2,025 
1.705 


15.590 
1.417 


23.220 
2,110 


970 
950 
790 
725 
5:10 
240+150 
75 


1,075 

1.510 

1,450 

1,875 

1,435 

1,475 

1.625 

700+560 

590+520 

150+225+320 

255+125+90 


13.980 
1.271 


Number  of  section. 


Eighteenth  mile: 

191/ v.'.'.'.'.'.'.','. 

192 C. 

193 

194 

195 

196 

197 

IWg 

199 

200 


Sams  .. 
Means  . 


Nineteenth  mile: 

201 

202 

203 

204A 

205 

206 

207 

208 

209 


Distance, 


80,880 
01,400 
01,875 
02,426 
92.875 
93.300 
93,850 
94, 210 
04,760 
95,130 
05,540 


06.100 
96,575 
97,100 
97,625 
08.226 
98,550 
99,150 
99,576 
100,000 
100.390 
100,460 
100,526 
100,606 


Maxi- 
mum 
depth. 


187 
17 


Width 

between 

banks. 


Width 
between 

10-foot 
oarves. 


4,600 
4,060 
4,690 
6,185 
4,750 
6.025 
5,200 
6,550 
6,060 
6,100 
6,200 


67,620 
6,238 


6,850+426 
6,400 
0,350 
6,600 


Width 
between 
15- toot 
curves. 


2.870 

2,670 

2,625 

2.510 

2.425 

1, 450  H  150 

1.550 

476+375 

60 


17.160 
1,906 


Width 
between 
20-foot 
corves. 


160 

60 


a  End  of  shore.  East  Point. 
5  Stake  Island. 
035-foot  curve  ends  at  83,810. 
d  30-foot  carve  ends  at  86,926. 


« 26-foot  eorre  ends  at  88,476. 
/20-foot  onrre  ends  at  91,450. 
a  15foot  curve  ends  at  04,750. 
X  10-foot  corve  ends  at  98,000. 
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APPENDIX    U — REPORT   OP   MAJOR   QUINN.  1891 

Table  of  regimen  elementi,  Soutkiceet  Pass,  Louisiana — Continned. 


Number  of  section. 

Distance. 

Haxi. 

mum 
depth. 

Width 
between 
banks. 

Width 
between 
lOfoot 
curves. 

Width 

between 

16-foot 

corvee. 

Width 
between 
20.foot 
curves. 

TwantiAth  mile .     ....... 

100,590 
101,450 
101,820 
102,200 
102,440 
102,620 
103, 076 
103,125 
103,400 
108,740 
104, 176 
104,350 
104.800 
106. 100 
105,250 
105,850 
106.160 
100,420 
106.575 
107,380 

35 
40 
45 
47 
63 
50 
66 
60 
67 
63 

78 
82 
78 
86 
02 
98 



• 



Twenty-first  mile.  •••.••••••«.•••.. 

93 
100 

SLOPS  GAUGES. 

Sixteen  staff  ganges  were  set  along  the  left  bank  of  Southwest  Pass  at  intervals  of 
abont  1  mile,  as  follows:  One  in  front  of  each  P.  B.  M.  from  1  to  12  inolnsive,  one  in 
front  of  A  Scott's  Tower,  one  in  fh)nt  of  sounding  flag  148,  one  at  the  dock  at  end  of 
light-house  walk  on  left  bank  of  Light-House  Bayou,  and  one  on  north  side  of 
Stake  Island. 

These  gauges  are  made  of  2  by  4  inch  pieces  of  yellow  pine,  dressed,  painted,  and 
graduated  in  feet  and  tenths  of  a  foot,  the  footmarks  being  marked  by  Roman 
numerals.  They  are  spiked  to  4  by  4  inch  posts  driven  where  the  water  is  from  2  to 
3  feet  deep  and  braced  by  2  by  4  inch  pieces. 

Gauges  are  set  with  their  zeros  at  Cairo  datum,  so  their  readings  give  the  stages 
above  Cairo  datum. 


Location  of  gauge. 


Date. 


Reading. 


Time. 


Gauge  set  in  front  of-~ 

P.  B.M.  Southwest  Pass  No.  1 

P.  B.M.  Southwest  Pass  No.  2 

P.  B.M.  Southwest  Pass  No.  3 

P.  B.M.  Southwest  Pass  No. 4 

Scott's  Tower 

P.  B.  M.  Southwest  Pass  No.  5 *. . . 

P.  B.  M.  Southwest  Pass  No.  6 

P.  B.  H.  Southwest  Pass  No.  7 

P. B.M. Southwest  Pass  No. 8 

P.  B.  M.  Southwest  Pass  No.  9 

P.  B.  M.  Southwest  Pass  No.  10 

P.  B.  M.  Southwest  Pass  No.  11 

P.  B.  M.  Southwest  Pass  No.  12 

148 

Gauge  set  at  dock,  Light-house  Bayou. . . . 
Gauge  set  on  north  sule  of  Stake  island . 


Apr.    9.  1898 

.....do 

do 

do 

Apr.     9, 1898 

.....do 

do 

Apr.  11,1896 

do 

do 

do 

do 

.do. 


Apr.  14,1898 

do 

do 


Feet. 
23.24 
23.08 
22.90 
22.00 
22.45 
22.22 
22.15 
23.58 
22.50 
22.32 
22.08 
21.86 
21.60 
21.40 
21.60 
2L16 


11a.m. 
12  m. 

1  p.m. 

2  p.m. 
2.15  p.m. 
8. 10  p.  m. 
4  p.m. 

12. 26  p.  m. 
1. 40  p.  m. 
2. 65  p.  m. 
4  p.m. 
4.36  p.m. 
6. 46  p.  m. 
8. 60  a.  m. 
11. 10  a.  m. 
10. 00  a.  m. 
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On  April  16,  1898,  readings  were  taken  on  all  of  these  gauges  between  the  hoars 
of  2  and  5.11  p.  m.  to  determine  the  slope. 

There  was  little  or  no  tidal  effect  during  this  time,  as  shown  by  the  hourly  and 
half-honrly  readings  taken  at  three  different  points  on  the  pass  and  given  in  tho 
following  table: 

Tabulation  of  gauge  readingt  taken  to  show  tidal  effect  on  April  16, 189S. 
[Stage  at  Carrollton=14.6  feet.] 


Thtt%. 

Reading  of 
land. 

Reading  of 
gange  at 

Lighthouse 
Bayou. 

Beading  of 

6  80a.m 

FeeL 

21.05 
21.08 
21.09 
21.09 
21.09 
21.11 
21.11 
21.12 
21.12 
21.12 
21.12 
21.11 
21.10 
21.10 
21.10 
21.12 
21.18 
21.12 
21.12 
21.11 

(a) 

SJ 

S} 
<•> 

22.46 
22.46 
22.49 
22.50 

7ft.m 

20.98 

7  30a.m 

8  a.ni. *......... 

21.01 

8.80  a.  m 

9    11,111        ,.,,,--^^,^ -T'-T ^  -t 

21.02 

9.30  a.  m 

10  a.  m 

21.02 

10.30  a.  m 

11  a,  m  

21.02 

11.80  a.  m 

12  m 

21.00 

12.80  p.  m 

1p.m... •...■.,■...... 

21.00 

1.30  p.  m 

22.47 

2p.  ni 

21.01 

2  80p.  m 

8p.  m 

21.00 

8.30  p.  m 

4p,  m        .,,,» t w -  - 

21.03 
21.01 

4  10p.  m 

4.30  p.  m - 

21.12 
21.14 
21.16 
21.16 
21.17 
21.16 
621.11 

5p.  m 

21.08 

5.30   P-rlD      T - • -- - 

21.09 

6  80  p  m         

7  P-  TO  --   -TT - •- - 

7a.mto6p.  m 

621.02 

a  Value  of  zero  unknown. 


6  Mean. 


Tabulation  of  gauge  ridings  taken  to  determine  slope  of  water  surface  in  Southwest  JPass 

on  Apnl  tSy  1S98. 

[Stage  at  Carrollton=14.6  feet.] 


Location  of  gauge. 


In  front  of — 

P.  B.  M.,  South  west  Pass,  No.  1 

P.  B.  M.,  Southwest  Pass,  No.  2 

P.  B.M.,  Southwest  Pasa,  No.  3 

P.  B.  M.,  Southwest  Pass,  No.  4 

AScott's  Tower 

P.  B.  M.,  Southwest  Pass,  No.  5 

P.  B.M.,  Southwest  Pass,  No.  6 , 

P.B.M.,  Southwest  Pass,  No.  7 

P.  B.  M.,  Southwest  Pass,  No.  8 

P.  B.  M.,  Southwest  Pass,  No.  9 

P.  B.M.,  Southwest  Pass,  No.  10 

P.  B.M.,  Southwest  Pass,  No.  11 

P.  B.M.,  Southwest  Pass,  No.  12 

Sounding  flag  148 

P.  B.  M.,8outhwest  Pass,  No.  13,  Light  House 

Bayou 

On  north  side  of  Stoke  Island 


Slope 

Reading 

between 

Total 

Distance. 

Time. 

of 

succes- 

gauge. 

sive 
gaugoa. 

slope. 

Feet, 

2.00  p.m. 
2.18  p.m. 

Feet, 
22.99 
22.81 

FeeL 

rm$. 

5,700 

-0.18 

—0.18 

11.040 

2. 36  p.  m. 

22.68 

—  .13 

—  .31 

16.620 

2.50  p.m. 

22.54 

—  .14 

—  .45 

21,870 

3. 06  p.  m. 

22.31 

—  .23 

—  .68 

27,510 

3. 25  p.  m. 

22.26 

—  .05 

—  .73 

82,700 

3.43  p.m. 

22.29 

-h  .03 

—  ,70 

38,430 

8.55  p.m. 

22.03 

-.26 

—  .96 

43,070 

4. 03  p.  m. 

21.98 

—  .05 

—1.01 

48.360 

4. 13  p.  m. 

21.85 

—  .13 

— 1.14 

53,600 

4.24  p.m. 

21.78 

—  .07 

— 1.21 

58,500  '  4. 34p.ro. 

21.66 

—  .13 

— 1.34 

64,140     4.44  p.m. 

21.50 

—  .15 

— 1.49 

68,040     4.55  p.m. 

2L43 

—  .07 

—1.56 

75,365     5.11p.m. 

21.13 

a— .80 

— L88 

81,070 

2.00  p.m. 

21.01 

6—  .12 

~1.»8 

a  The  gauge  In  Light-House  Bayou  does  not  give  the  slope  of  the  pass  proper,  as  the  distance  to  tbo 
Gulf  is  much  shorter  through  this  bayou  than  through  the  pass. 

6  Mean  of  readings  token  between  7  a.m.  and  6  p.  m.  gives  for  the  slope  between  these  two  eaaffea 
-0.09  foot.  .  * 

NoTB.— The  above  readings,  except  at  Stake  Island,  were  token  by  observer  storting  firom  P.  B.  M. 
Southwest  Pass,  No.  I  and  rowing  downstream  in  a  skiflf,  stopping  at  each  gauge  long  enough  to  s»t 
an  accurate  reading.  The  conditions  for  good  readings  were  favorable,  there  being  no  wind  and  Unto 
or  no  tidal  effect 
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Tabulation  of  gauge  readings  taken  to  determine  elope  of  water  eurfaoe  in  Southtceat  Pose 

on  ApHl  17,  1898, 

[Stage  at  Carrollton = 14.0  feet.] 


Location  of  gaage. 


Time. 


Slope 

Beading 

between 

of 

sucoeii- 

gaage. 

»ive 

gauges. 

Fut. 

FMt. 

23.08 
22.88 

-0.17 

22.75 

—  .13 

22.60 

—  .15 

22.40 

-.20 

22.38 

-.02 

22.42 

+  .04 

22.10 

-.32 

22.06 

—  .05 

21.97 

—  .08 

21.88 

—  .09 

21.78 

—  .10 

21.61 

—  .17 

21.48 

-.13 

21.21 

—  .27 

a  21. 12 

-.09 

Total 
■lope. 


In  front  of— 

P.B.M.,Sonthwe8tPaa»,No.l 

P.  B.M.,  Southwest  Pass,  No.  2 

P.  B.  M.,  Southwest  Pass,  No.  3 

P.  B.M.,  Southwest  Pass,  No.  4 

AScott's  Tower 

P.  B.  M.,  SoDthwest  Pass,  No.  6 

P.  B.  M.,  Southwest  Pass,  No.  6 

P.  B.M.,  Southwest  Pass,  No.7 

P.  B.  M.,  Southwest  Pass,  No.  8 

P.  B.M.,  Southwest  Pass,  No.  9 

P.  B.M.,  Southwest  Pass,  NalO 

P.  B.  M.,  Southwest  Pass,  No.  U 

P.  B.M.,  Southwest  Pass,  No.  12 

Sounding  flag  148 

P.  B.  M.,  Southwest  Pass,  No.  13,  Light  House  Bayou . 
On  north  side  of  Stake  Island 


12. 03  p.  m. 
11. 47  a.  m. 
11. 30  a.  ro. 
11.12  a.m. 
10. 07  a.  m. 
9.50  a.m. 
9. 39  a.  m. 
9. 20  a.  m. 
9.07  a.m. 
8. 55  a.  m. 
8.  i2  a.  m. 
8. 30  a.  m. 
8. 20  a.  m. 
8. 10  a.  m. 
7.60  a.m. 


FeeL 


—0.17 

—  .80 

—  .46 

—  .66 

—  .67 

—  .63 

—  .95 
-1.00 
—1.08 
—1.17 
-1.27 
—1.44 
-1.57 
— L84 
— L98 


a  Estimated  by  mean  difference  of  readings  taken  on  the  16th  of  April,  as  shown  by  the  tabulation. 

NOTB.— Most  of  these  readings  were  taken  ftom  steamer  Patrol  while  on  her  way  up  the  pass ;  the 
observer  standing  on  the  hnrnoane  deck  and  using  binoculars,  the  steamer  being  slowed  down  in 
front  of  each  gauge.  The  wind  was  blowing  before  the  steamer  reached  the  head  of  the  pass,  and  the 
readings  could  not  be  as  accurately  estimated  as  those  taken  on  April  16,  and  are  only  considered  as  » 
check  on  those  readings. 

Tdlmlaiion  of  gauge  readinge  taken  to  determine  elope  of  water  surface  in  Southwest  Pass 

on  May  S,  1898, 

(Stage  at  Carrollton  =15.6  feet] 


Location  of  gauge. 


Time. 


Reading 
of  gauge. 


Slope 
between 
succes- 
sive 
guagea. 


Total 
slope. 


In  ftxmt  of— 

P.  B.M.,  Southwest  Pass,  No.  1 

P.  B.  M.,  Southwest  Pass,  No.  2 

P.  B.M.,  Southwest  Paas,  No.  8 

P.  B.M..  Southwest  Pass,  No.  4 

AScott's  To wev 

P.  B.M.,  Southwest  Pass,  No.  6 

P.  B.  M.,  Southwest  Pass,  No.  6 

P.  B.M.,  Southwest  Pass,  No.  7 

P.  B.M.,  Southwest  Pass,  No.  8 

P.  B.M.,  Southwest  Pass,  No.  9 

P.  B.M.,  Southwest  Pass,  No.  10 

P.  B.  M.,  Southwest  Pass,  No.  11 

P.  B.M.,  Southwest  Pass,  No.  12 

Sounding  flag  148 

P.  B.  M.,^uthwe8t  Pass,  No.  13,  Light-House  Bayou 
On  north  side  of  Stake  Ishmd , 


6. 16  p.  m. 


16  p. 
05  p. 
55  p. 
45  p. 
35  p. 
25  p. 
15  p. 
05  p. 
00  p. 
50  p. 
40  p. 
30  p. 
20  p. 
10  p. 
45  p. 
20  p. 


Fe€L 
23.26 
23.10 
22.91 
22.78 
22.49 
22.60 
22.52 
22.22 
22.15 
22.08 
21.97 
21.80 
21.65 
21.55 
21.27 
21.22 


Fui, 


FmL 


—0.15 

—  .19 

—  .13 

—  .29 
+  .11 


—  .07 

—  .07 


.11 
.17 
.16 
.10 
.28 
.  .06 


-0l16 

—  .34 

—  .47 

—  .76 

—  .65 

—  .73 
— L03 
— LIO 
—1.17 
—1.28 
-1.45 
—1.60 
— L70 
— L98 
—2.08 


Nora — The  above  readings  were  taken  partly  ftrom  deck  of  tug  AUrt  and  partly  from  skiff,  start- 
lug  fh>m  Stake  Island  and  going  upstream.  The  conditions  were  favorable,  there  being  no  wind  and 
little  or  no  tidal  effect,  the  readmgs  being  taken  within  one  day  of  "  moon's  wro  declination." 
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Tabulation  of  gauge  readittg$  taken  to  detertHine  slope  of  water  turface  in  Southwett  Ftus 

on  July  10,  1898, 

[Stage  at  CarroUton  =  6.6  feet.] 


Location  of  gange. 


In  front  of— 

P.B.M.,SontbweetPaas,No.l 

P.B.M.,Soathwe8tPaaii.No.2 

P.  B.  M.,  Sonthweat  Pa«s,  No.  H 

P.  B.  M.,  Soathweat  Paas.  No.  4  , 

AScoU's  Tower 

P.  B.  M .,  Son  tb  weat  Paea,  No.  r. 

P.  B.  M.,  Soutbweet  Paas,  No.  <i 

P.  B.  M.,  gonthweat  Paaa,  No.  7 

P.  B.  M.,  Southwest  Pass,  No.  8 

P.  B.  M.,  Southwest  Pass,  No.  0 

P.  B.  M.,  Southwest  Pass.  No.  10 

P.  RM.,  Southwest  Paas,  No.  II , 

P.  B.M.,  Southwest  Paaa,  No.  12 

Sounding  flag  148 

P.  B.  M.,  Southwest  Paaa,  No.  13,  Light-Honse  Bayon  (not 

read). 
On  north  side  of  Stake  Island 


Time. 


2.45  p.  m. 
2.35  p.  m. 

2.23  p.  m. 
2.12  p.m. 
2.00  p.  m. 
1.45  p.  ro. 
1.35  p.m. 

1.24  p.m. 
1.16  p.m. 
1.07  p.  m. 
12.58  p.  m. 
12.46  p.  m. 

12.30  p.m. 

12.31  p.  m. 


12.15  p.  I 


Reading 
of  gauge. 


Slope 

between 

aucoeasiTe 

gauges. 


JWt. 
21.85 
21.80 

•  21. 70 
21.66 
21.63 
21.60 
21.45 
21.30 
21.22 
21.20 
21.15 
21.10 
21.08 
20.07 


20.75 


FttL 


-0.05 

—  .10 

—  .04 

—  .03 

—  .03 

—  .15 

—  .15 

—  .08 

—  .02 

—  .05 

—  .06 

—  .07 

—  .06 


—  .22 


Total 
slope. 


FmL 


—0.05 

—  .15 

—  .19 

—  .22 

—  .25 

—  .40 

—  .66 

—  .63 

—  .66 

—  .70 

—  .75 

—  .82 


— LIO 


•  Leaning  slightly. 

NoTB.— The  abore  readings  were  taken  partly  from  the  deek  of  toe  AUrt  and  partly  from  akifl^ 
Mtartlng  from  Stake  Island  and  going  npstream.  The  conditions  wero  favorable,  there  being  no  wind 
and  litue  or  no  Udal  eflR»ot,  the  readings  being  taken  within  one  day  of  *'  moon's  zero  declination.'* 

Tabulation  of  gauge  reading$  taken  to  determine  elope  of  water  eurfaee  in  Southwest  Paee 

on  Juguet  19, 1898, 

[Stage  at  Carrollton = 3. 0  feet] 


Location  of  gauge. 

Time. 

Reading 
of  gaugo. 

Slope 

between 

aooceasiTe 

gangoo. 

Total 
slope. 

In  fW)Bt  of— 

Head  of  Paaeeo           ^  ^ 

1.15  p.m. 
12.05  p.  m. 

Fut. 
22.12 

21.97 

wetL 

JWt 

P.  B.  M.,  Southwest  Pass,  Nos.  1,  2,  and  3  (too  windy  to 

read). 
P.  B.M..  Southwest  Paaa,  No.  4 

-0.15 

A  Soott  s  Tower      1 

P.  B.  M..  Southwest  Pass  No.  5 

P.  B.M.,  Southwest  Pass,  No.  6 

11.45  a.m. 

ll.35a.ro. 
11.25  a.m. 
11.15  a.m. 
11.05  a.m. 
10.55  a.  m. 
10.45  a.m. 
10.25  a.m. 

21.82 

21.70 
21.68 
21.68 
21.60 
21.65 
21.68 
21.52 

—  .15 

—  .12 

—  .02 

—  .00 

—  .08 
+  .05 

If. 

—0.30 

P.  a  M.,  Southwest  Paaa,  No.  7  (gone). 

P.  B.  M..  Southwent  Pasa,  No,  8 

—  .42 

P.  B.  M.,  Southwest  Pass,  No.  0 

—  .44 

P.  R  M.,  Southwest  Pass,  No.  10 

-  .44 

P.  B.  M..  Southwest  Pass.  No.  11 

—  .52 

P.  B,  M.,  Southwest  Paso*  No  12 

—  .47 

Sounding  flag  148 

—  .44 

On  north  side  of  Stake  Island 

-   .60 

NoTB.— The  above  readings  wero  taken  partly  flrom  the  deck  of  the  Chert  Ami»  and  partly  tram  a 
■kiff,  going  Ax>m  Stake  Island  npstream.  Above  gauge  No.  8  tbero  waa  too  mueh  wind  for  good  read- 
ing.   There  waa  no  tide. 

Plate  No.  4  shows  the  slope  as  deduced  on  different  days  and  at  different  stages. 

From  the  tabniation  it  will  be  seen  that  the  slope  in  Southwest  Pass  varies  from 
something  less  than  0.6  foot  at  a  stage  of  3.9  feet  on  Carrollton  gauge  to  a  little 
over  2  feet  at  a  stage  of  15.6  feet  on  same  gauge. 

On  June  4, 1898,  the  Head  of  Passes  gauge  read  4.8  feet  when  Carrollton  gange 
read  13.7  feet.  At  15.3  feet  on  Carrollton  gange  in  May,  1898,  Head  of  Passes  gauge 
read  4.9  feet. 

During  the  flood  of  1897,  when  the  maximum  stage  at  Carrollton  reached  19.2 
feet,  the  stage  at  Head  of  Passes  was  5.1  feet.  The  variations  noted  in  sta^e  at 
Head  of  Passes  could  all  be  accounted  for  by  local  influences,  snch  as  tides  and  winds. 

It  is  probable  that  2  feet  is  very  near  the  maximum  slope  when  there  is  no  tidal 
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effect,  as  the  river  At  Head  of  Passes  aiid  above  reaches  a  general  overflow  condition 
at  a  Btaj^e  of  about  13  feet  on  Carroll  ton  gauge.  This  gives  a  slope  of  about  0.13 
foot  per  mile  at  overflow  stages. 

When  the  river  reaches  its  lowest  stage  there  is  very  little  if  any  slope  in  the  pass 
when  there  is  no  tide.  At  such  times  the  no-slope  effect  is  observed  to  extend  even 
above  New  Orleans,  and  consequently  no  sand  or  sediment  is  brought  into  the  nnss 
by  the  river.  At  low  tide  there  would  be  a  slight  slope.  The  slope  is  modifleu  by 
the  stage  of  river,  and  by  the  temporary  stage  of  the  Gulf,  which  varies  even  at 
periods  when  the  tidal  effect  is  at  a  minimum.  The  temporary  variations  in  the 
elevation  of  the  Gnlf  are  due  to  prevailing  winds  and  distant  storms,  which  drive 
the  waters  in  or  ont  from  the  delta  coast.  As  the  changes  in  stage  of  the  river  and 
the  Onlf  are  entirely  independent,  and  may  be  in  the  same  direction  or  in  opposite 
directions,  the  river  covering  rjuite  a  wide  range  of  stage,  it  follows  that  there  may 
be  an  inflnite  number  of  conditions,  each  of  which  will  affect  the  slope  more  or  less. 

It  is  evident,  then,  th:it  the  question  of  slope  is  so  complicated  by  these  variable 
conditions  that  no  deflnite  value  can  be  determined.  A  long  series  of  observations 
would,  of  course,  give  a  mean  resnlt  that  miffht  be  of  considerable  value. 

The  irregularity  in  the  slope  curves  at  the  nigherstaff«'S,  in  the  vicinity  of  gauges 
5  and  6.  were  noted  in  the  tield,  and  the  elevations  of  these  gauges  were  redeter- 
mined, out  no  error  was  found. 

The  fact  that  the  irregularity  largely  disappears  in  the  low-stage  slopes  also  sug- 
gests that  some  other  explanation  must  be  sought  for  it. 

Among  the  physical  conditions  which  may  tend  to  produce  the  abnormal  slope  may 
be  mentioned  the  following: 

First.  The  thalweg  leaves  the  left  bank  and  crosses  over  to  the  right  bank  in  the 
vicinity  of  gauge  number  6.  It  is  pushed  ont  from  the  left  bank  by  the  flattening 
out  of  the  bed,  which  forms  a  submerged  bar  of  considerable  extent.  This  abrupt 
change  of  direction  may  cause  a  local  elevation  of  the  water  surface,  especially  on 
the  right  bank. 

St'cond.  A  decrease  in  the  thalweg  depth  over  the  crossing. 

Third.  Decrease  in  the  width  of  the  pass  near  gauge  number  6. 

Fourth.  An  eddy  effect  alon^  right  bank  near  gauge  namber  6. 

Even  taking  these  conditions  into  acconnt,  the  explanation  Is  not  wholly 
satisfactory. 

The  disbanding  of  the  party  before  low-stage  conditions  were  reached  prevented 
observations  for  determining  the  minimum  slopes. 

A  tide  clock  established  at  the  lower  end  of  the  pass  would,  in  connection  with 
the  stage  record  at  the  Head  of  Passes,  fnrnish  valuable  data  for  extending  the 
investigation  of  the  changes  in  the  slope. 

PROFILB  OP  SOUTHWBOT  PASa 

A  proflle  of  the  pass  is  appended  hereto,  plate  2.  It  extends  from  a  point  about  a 
mile  above  Head  of  Passes  out  to  deep  water  in  the  Qulf.  It  shows  the  bottom  of 
the  pass  on  the  thalweg  line,  and  consequently  the  maximnm  depth.  This  depth, 
from  Hea<l  of  Passes  to  Pilot  Town,  ranges  from  32  feet  for  a  short  distance  at  the 
npper  end  to  a  maximnm  of  100  feet  about  halfway  down,  and  an  average  of  65  feet 
for  the  whole  distance  of  12  miles.  The  bottom,  in  the  deep  water  of  the  pass,  seems 
quite  hard. 

For  a  distance  of  4  miles  below  Pilot  Town  the  maximnm  depth  ranges  from  30  to 
44  feet  and  averages  35  feet  in  depth.  It  then  gradually  shoals  up  to  a  minimum  of 
10  feet  on  the  crest  of  the  bar.  The  surface  of  the  bar  material  is  quite  soft  for  a 
depth  of  about  2  feet.  Below  that  depth  the  material  is  somewhat  harder  and 
readily  sust-ains  the  weight  of  a  man.  The  thalweg  crosses  the  pass  four  times,  bnt 
follows  near  the  right  bank  three-fourths  of  the  entire  distance. 

The  depth  increases  from  the  Head  of  Passes  downstream  for  a  distance  of  abont 
7  miles,  and  then  decreases  gradually  on  qnite  a  uniform  slope  to  the  crest  of  the  bar. 

The  Talcott  survey  gives  a  maximum  depth  of  102  feet,  an  average  thalweg  depth 
of  70  feet,  and  a  depth  of  48  feet  at  Head  of  Passes. 

MOYBMSNT  OF  CRB8T  OF  BAR  AT  MOUTH  OF  80UTHWB8T  PASS. 

On  plate  3  is  shown  a  proflle  of  the  thalweg  line  crossing  the  bar  as  derived  frt>m 
snrveys  made  at  different  times. 

The  three  earlier  surveys  are  reduced  from  plate  22  of  Humphreys  and  Abbofs 
report  on  the  Mississippi  River.  Stake  Island  is  the  common  initial  point  of  all  of 
these  snrvevs,  and  the  accuracy  of  the  comparisons  hinges  on  the  fidelity  with  which 
this  island  has  been  brought  into  the  several  surveys.  It  is  assumed  that  the  rela- 
tive positions  of  Stake  Island  and  the  crest  of  the  bar  are  aoonrately  given  in  the 
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earlier  sarveys.    From  thete  several  profiles  the  advancement  of  the  crest  of  the  bai 
is  fonnd  to  be  as  follows: 

1838  to  1857  (19  years),  4,540  feet,  or  239  feet  per  anuam. 

1857  to  1873  (16i  years),  6J20  feet,  or  401  feet  per  atnmm. 

1873  to  1896  (2l|  years),  4,280  feet,  or  176  feet  per  annum. 

T<i  seeking  an  explanation  for  the  variation  in  the  annual  rate  of  bar  advancement 

it  is  well  to  bear  in  mind  that  the  percentage  of  flow  through  the  pass  has  doubtless 

fluctuated  from  time  to  time,  owing  to  the  crevasses  which  have  occurred  above  the 

Head  of  Passes  and  also  within  its  own  limits. 

llie  crevasse  known  as  the  Jump  occurred  in  1839,  or  during  the  first  epoch  com- 

Eared ;  Cubitts  crevasse  occurred  in  1862,  or  during  the  second  epoch,  and  Pass  a 
lOutro  occurred  in  1891,  or  during  the  third  epoch.  At  the  time  of  the  last  survey 
all  three  of  theAe  outlets  were  flowing. 

As  the  percentage  ot  sediment  is  proportional  to  the  volume,  it  is  evident  that  the 
larger  the  volume  the  larger  the  amount  of  bar  material,  and  consequently  a  more 
rapid  advancement  of  the  crest  may  be  expected. 

The  data  available  pertaining  to  the  earlier  surveys  are  too  meager  to  afford  any 
comparison  as  to  volume  of  bar  deposits.  If  the  deposit  for  one  period  is  over  an 
area  having  less  depth  than  the  area  receiving  like  deposits  at  another  period  of 
same  length,  then  the  first  period  should  show  a  greater  bnr  advancement.  This 
may  account  for  some  of  the  va«  iations  noted. 

Perhaps  the  most  decided  tlitference  shown  in  the  profiles  is  in  the  height  of  the 
crests.  The  survey  of  1898  shows  a  crest  which  is  tirom  3^  to  5  feet  higher  than 
tliose  of  previous  surveys.  These  differences  are  based  on  the  assumption  that  all 
depths  of  the  earlier  surveys  were  reduced  to  mean  Gulf  level.  The  data  at  hand 
do  not  show  whether  this  is  true  or  not. 

The  profiles  show  that  the  outer  and  inner  slopes  of  the  bar  have  changed  but 
little  since  the  date  of  Howeirs  survey. 

There  are  not  sufficient  data  to  ascertain  the  amount  or  nature  of  the  changes 
which  may  have  occurred  in  the  areas  of  cross  sections. 

An  examination  of  the  profiles  of  the  bar  at  difiVrent  epochs  develops  the  fact  that 
the  magnitude  of  the  bar  as  an  obstruction  to  navigation  has  not  changed  materi- 
ally. The  length  of  bar  measured  on  the  line  of  35  feet  in  depth,  or  the  base  oi'  the 
portion  projecting  above  tliat  line,  was  shorter  in  1898  thau  at  any  previous  date. 

Although  the  crest  of  the  bar  has  moved  out  some  15,540  feet  since  1838,  it  hns  not 
grown  in  length,  but  has  traveled  by  the  silt  being  rolled  up  the  rear  slope,  to  be 
deposited  again  on  the  outer  slope.  In  this  way  the  same  bar  material  may  have 
been  moved  over  and  over  again  many  times,  while  the  main  body  of  sediment  car- 
ried by  the  waters  of  the  pass  has  contributed  to  the  elongation  and  expansion  of 
its  banks,  the  banks  of  its  lateral  branches,  and  the  filling  up  of  the  a<ljacent  bays. 
That  is  to  say,  the  progression  of  the  bar  seaward  is  not  necessarily  due  wholly  to 
the  accumulation  of  silt  brought  down  by  the  river,  but  it  might  still  occur  to  a 
certain  extent  after  being  once  formed,  even  if  the  river  water  was  devoid  of  sediment. 

These  are  important  factors  in  ony  estimates  that  may  be  made  of  the  rate  of  bar 
advancement  after  the  channel  obstruction  has  been  once  removed  by  jetties  or  other- 
wise. The  neglect  of  these  factors  may  account  for  the  large  discrepancies  between 
the  estimated  progression  and  the  actual  movements  as  found  at  South  Pass  and  other 
similar  bars. 

DISCHARGB  MEASUREMENTS. 

On  completion  of  the  general  survey  of  Southwest  Pass  a  discharge  party  was 
organized  to  obtain  daily  discharge  measurements  of  each  pass.  This  party  was 
organized  as  follows:  E.  D.  Jones  in  charge;  J.  W.  Skelly,  recorder;  one  leadsmau, 
four  boatmen,  launch  crew  of  two  men,  a  cook  and  waiter.  They  were  quartered  on 
the  survey  boat  IllinoiSf  which  was  borrowed,  with  its  equipment,  from  the  Missis- 
sippi River  Commission.  The  tug  Alert,  with  crew,  was  hired  at  New  Orleans  to  use 
in  the  discharge  work.  The  party,  after  securing  the  necessary  supplies,  left  New 
Orleans  on  April  27  and  reached  Head  of  Passes  on  the  evening  of  the  same  day. 

A  current  meter  of  the  Haskell-Ritchie  type  had  been  procured,  a  reel  for  operat- 
ing the  same  was  designed  and  constructed,  and  the  whole  apparatus  was  tested  and 
put  in  working  order  before  the  main  survey  party  was  disbanded.  The  discharge 
sections  were  also  selected,  the  ranges  fixed,  and  some  preliminary  discharge  work 
y.    Floats  were  constructed  for  use  in  case  of  accidents 


\  done  by  the  main  party, 
to  the  current  meter  and  to  check  the  result's  obtained  with  the  meter.  These  floats 
were  made  of  galvanized  iron.  The  subsurface  float  was  simply  a  hoop  12  inches 
high  and  10  inches  in  diameter,  and  provided  with  a  wire  bail.  The  surface  float 
was  circular  in  plan,  13  inches  in  diameter,  elliptical  in  vertical  section^  and  3f 
inches  high.  It  was  provided  with  a  tube  on  the  upper  side  in  which  to  insert  a 
small  rod  bearing  a  flag. 
When  in  use  these  floats  were  connected  with  a  fine  cord,  the  surface  float  being 
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aearly  submerged.  In  nieasnriDg  a  discharge,  the  len^h  of  connecting  cord  was 
ndjasted  so  that  the  subsurface  float  would  stand  at  six-tenths  of  the  depth.  The 
iioats  were  then  timed  over  a  base  line  400  feet  long,  one  float  being  ran  from  each 
velocity  station. 

The  Southwest  Pass  discharge  section  is  located  at  a  point  1,370  meters  below 
Head  of  Passes  light.  The  South  Pass  section  is  830  meters  below  the  ligbt,  and 
the  Pass  a  Lontre  section  is  2,640  meters  below  the  head  dike,  or  about  2,550  meters 
below  Head  of  Passes  light^ 

On  the  Southwest  Pass  section  there  are  11  velocity  stations  or  points  at  which 
the  velocity  of  the  current  is  measured.  In  South  Pass  there  are  7  velocity  stations, 
and  in  Pass  a  Lontre  11  stations.  This  makes  the  velocity  stations  in  Southwest 
Pass  150  feet  apart,  in  South  Pass  100  feet  apart,  and  in  Pass  a  Lontre  200  feet  apart. 
In  obtaining  the  velocity  with  the  meter  the  entire  section  was  flrst  carefully 
soanded  at  50-foot  intervals.  The  tug  was  then  put  in  position  at  the  velocity  sta- 
tion as  indicated  by  the  shore  ranges.  The  meter  was  lowered  to  a  point  six-tenths 
of  the  distance  from  the  surface  of  the  water  to  the  bottom.  When  the  meter  was 
found  to  be  moving  in  a  satisfactory  way  the  register  was  started  and  the  record  con- 
tinued for  a  period  of  300  seconds,  and  from  this  the  velocity  per  second  at  each  sta- 
tion is  deduced.  This  operation  is  repeated  at  each  velocity  station  with  as  little 
delay  as  possible  between  stations.  In  this  way  the  discharge  of  each  pass  was 
determined  every  day  when  practicable.    The  work  was  suspended  on  August  19. 

There  were  96  dihcharge  measurements  made  of  Southwest  Pass,  82  of  Pass  a  Lon- 
tre, and  84  of  South  Pass.  Discharge  measurements  were  also  made  of  the  Jump, 
Cnbitts  Gap,  and  Pass  a  Lontre,  below  the  crevasse. 

The  discbarge  of  Southwest  Pass  ranges  from  28.8  per  cent  to  48.1  per  cent  of  the 
total  volume,  with  an  average  of  41.4  per  cent. 

The  Pass  a  Loutre  discharge  ranges  nrom  45  per  cent  to  63.2  per  cent  of  the  total 
volume  of  the  river,  with  on  average  of  50  per  cent.  The  Pass  a  Loutre  crevasse 
carries  ofl"  38  per  cent  of  the  water  entering  the  pass. 

The  South  Pass  discharge  ranges  from  6.8  per  cent  of  the  whole  volume  to  12.4  per 
cent,  with  an  average  of  8.6  per  cent.  Talcott's  snrvey  of  1838  gives  these  values  as 
40  per  cent,  50  per  cent,  and  10  per  cent,  respectively. 

1  he  stages  at  Carrollton  when  the  discharges  were  determined  varied  from  15.8  feet 
down  to  2.3  feet. 

Cnbitts  Gap  discharges  155,606  cubic  feet  per  second  at  a  stage  of  18.3  feet  on  Car- 
rollton gauge. 

The  .Tamp  carries  off  35,082  cubic  feet  per  second  at  a  stage  of  13.3  feet  at  Car- 
rollton. 

A  tabulation  of  the  discharge  results  is  appended.  These  results  are  also  shown 
graphically  on  plate  5.  In  this  tabulation  the  gauge  referred  to  is  a  local  gauge 
used  by  the  discharge  party  and  set  so  as  to  read  elevations  above  Cairo  datum.  In 
column  giving  name  of  pass  the  following  abbreviations  are  used:  SW.  for  South- 
west Pass,  P.  a  L.  for  Pass  a  Lontre,  and  S.  for  South  Pass.  The  datum  for  computing 
changes  in  areas  of  sections  is  taken  at  a  reading  of  21.26  on  the  local  gauge,  which 
is  equivalent  to  mean  Gulf  leveL  The  mean  depth  is  derived  by  dividing  the  area 
by  the  width.  The  diflference  in  the  areas  of  the  sections  below  the  datum  gives  the 
scour  or  fill  of  the  sections.  The  mean  velocity  per  second  given  in  column  11  is 
deduced  by  dividing  the  total  discharge  by  the  total  area  of  the  section.  This  total 
discharge  is  made  up  of  the  discharges  of  the  several  partial  areas  pertaining  to  each 
velocity  station.  The  velocity  per  second  at  each  velocity  station  is  applied  to  that 
partial  area  of  the  discharge  section  which  lies  symmetrically  about  the  velocity 
station  and  extends  on  either  side  halfway  to  the  next  velocity  station.  The  sums 
of  these  partial  areas  and  discharges  give  the  totals  which  are  tabulated. 

The  percentage  of  discharge  deduced  from  the  diflerent  passes  is  deduced  on  the 
assumption  that  the  sum  of  the  discharges  of  all  of  the  passes  is  equal  to  the  dis- 
charge of  the  main  river  below  Cnbitts  Gap.  The  methoa  nsed  in  determining  the 
discharge  is  indicated  in  column  15,  the  letter  M  being  used  for  current  meter 
observations  and  the  letter  F  for  floats. 

The  direction  and  force  of  wind  is  indicated  in  the  last  column.  The  direction 
is  that  which  would  be  indicated  on  the  dial  of  a  watch  with  the  XII  npstream. 
That  is,  XII  would  be  an  upstream  wind,  VI  would  be  a  downstream  wind,  and 
other  variations  would  be  indicated  by  the  intervening  figures. 

A  study  of  the  discharge  results  develops  the  fact  that  slope  is  not  the  controlling 
function  in  the  matter  or  velocity.  In  Southwest  Pass,  which  is  19  miles  long  from 
Head  of  Passes  to  crest  of  bar,  the  velocity  at  all  stagjes  is  generally  greater,  some- 
times reaching  as  high  as  45  per  cent  greater  than  in  South  Pass,  which  is  only 
about  12  miles  long,  or  less  than  two-thirds  of  the  length  of  Southwest  Pass.  This 
difference  may  be  very  largely  due  to  the  greater  mean  depth  of  the  Southwest 
Pass  section,  which  is  nearly  double  that  of  the  South  Pass  section. 
The  observations  in  Southwest  Pass  show  a  range  in  mean  velocity  from  4.86  feet 
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down  to  0.1)8  feet  per  deoond.  In  Pass  a  Lontre  there  is  a  range  of  from  4.72  doim 
to  1.05  feet  per  second.  In  Sonth  Pass  the  mean  velocity  ranges  from  4.67  down  to 
1.06  feet  per  second. 

The  maximum  velocity  observed  for  a  single  velocity  station  is  as  follows:  South- 
west P;is4, 5.96  feet  per  second ;  Piiss  a  Lontre,  b.lH  feet  per  second,  and  Sonth  Paas, 
5.80  feet  per  second.  The  TaJcott  snrvey  of  1838  gives  the  Ibllowing  velocities  of 
the  thread  of  the  posses:  Sonthwest  PaHs,4.K  feet  per  second;  Pass  a  Lontre, 3.9 
feet  per  second,  and  Sonth  Pass,  3.3  feet  per  second.  « 

Velocity  measnrements  were  made  on  the  Sonthwest  Pass  bar  with  the  fbllowingr 
results:  May  2, 1898,  no  tide;  inner  bnoy,  depth  18  feet,  velocity  3.39  feet  per  seooncl ; 
middle  bnoy,  depth  15  feet,  velocity  4.17  feet  per  second;  outer  buoy,  depth  11  feet, 
velocity  3.89  feet  per  second. 

On  July  10,  1898,  the  following  results  were  obtained:  Inner  buo^,  velocity  1.96; 
middle  bnoy,  velocity  at  one- third  depth  2.13;  and  outer  buoy,  velocity  at  mid  depth 
2.46  feet  per  second. 

Captain  Talcott  gives  the  velocity  on  the  bar  as  ''  about  3  feet  per  second.'' 

In  this  connection  it  should  be  remembered  that  tbe  stage  of  river,  the  direction 
of  the  wind,  and  the  tides  have  great  influence  on  the  velocity  of  the  passes.  An 
upstream  wind  in  Sonthwest  Pass  will  diminish  the  velocity  and  discharge  in  that 
pass  and  increase  them  in  the  other  passes.  Corresponding  changes  will  follow- 
other  variations  of  the  wind. 

Tbe  range  in  volume  of  discharge  was  found  to  be  as  follows:  Southwest  Pas«. 
373,000  down  to  75,000  cubic  feet  per  second;  Pass  a  Lontre,  418,000  down  to  80,000 
cubic  feet  per  second;  and  South  Pass,  76,000  down  to  18,000  cubic  feet  per  second. 
Even  smaller  values  would  doubtlens  be  reached  at  extreme  low  stages  of  river. 

Some  of  the  more  important  features  of  the  discharge  results  are  shown  graphic- 
ally in  plate  5.  This  shows  the  relations  between  similar  elements  of  the  three 
passes,  and  also  shows  the  relations  between  stage  and  discharge. 

The  relative  percentages  of  total  discharge  remain  quite  constant  for  all  of  the 
passes  throughout  the  season.  The  velocities  and  volumes  of  discharge  follo^v 
closely  the  changes  in  stage  of  river,  and  as  the  minimum  stage  is  a]>proached  the 
volumes  of  discharge  of  the  different  passes  become  more  nearly-equal. 

METER  RilTINQB. 

The  two  wheels  belonging  to  the  current  meter  were  rated  three  different  times 
during  the  season.  These  ratings  were  obtained  by  drawing  the  meter  through  still 
water  at  a  uniform  rate  of  speed  over  a  measnred  distance  and  noting  the  registra- 
tions and  time.  Different  rates  of  speed  gave  the  registrations  for  different  veloci- 
ties, and  a  sufficient  range  in  velocities  was  determined  to  cover  the  range  found  in 
actual  work.  In  this  way  the  constants  of  the  meter  were  well  detarnuned.  The 
results  of  these  meter  ratings  are  appended* 
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RATING  OF  HASKELL  METER. 

[NoTB. — In  the  tabulatioiM  of  meter  ratiuf^  r  =  total  number  of  revohitions  of  meter  i^oeel;  t=  the 
total  time  in  seconds  iu  passing  over  the  base;  x  =  the  u umber  of  revolutions  per  second :  y  =  the 
speed  in  feot  porsecuiul;  x»  and  yo  are  the  means,  respectively,  of  x  and  y;  a  and  b  are  constants 
which  may  be  derived  from  the  general  formnla  y  ==  ax  +  b.] 

BoHng  of  Haskell  meter  in  Company  Canal,  New  Orleane,  La,,  April  gS,  1898. 

[Wheel  I.    Length  of  base,  200  fset.    E.  D.  Jones,  observer;  J.  W.  Skelly,  recorder.] 


No. 

r 

t 

95.4 
85.5 
72.2 
25.2 

126.8 
88.2 
53.8 
88.25 
68 
80.9 
61.4 
24 
58 
81 
61.6 
57 

58.2 
56.8 
45.4 
57.9 
84.8 

183.25 
20 

X 

0.985 
1.088 
1.288 
3.929 

.731 
2.618 
1.840 
2.641 
1.707 
3.204 
1.926 
4.083 
1.600 
8.194 
1.610 
1.737 
1.701 
1.725 
2.203 
1.710 
2,874 

.690 
3.379 

y 

2.096 
2.339 
2.770 
7.936 
1.590 
5.236 
3.717 
6.229 
8.448 
6.472 
8.891 
8.333 
3.448 
6.452 
3.252 
8.509 
8.436 
3.521 
4.405 
3.454 
5.747 
1.501 
6.897 

X— X, 

y-y. 

(x-x.)> 

(x-x,)(y-y,) 

2 

94 
98 
93 
99 
02 

lOO 
99 

101 
99 
99 
99 
98 
98 
99 
99 
99 
99 
98 

100 
99 

100 
92 
98 

—1.126 
—1.023 

—  .823 
+1.H18 
—1. 380 
+  .507 

—  .271 
+  .5J0 

—  .404 
+  1.0- '3 

—  .  I8.> 
+  1.972 

—  .421 
+  1.083 

—  .501 

—  .374 

—  .410 

—  .380 
+  .002 

—  .401 
+  .76.1 
-1.421 
+  1.268 

—2.194 
—1. 951 
-1.520 
+3.  G46 
—2.700 
+  .046 

—  .573 
+  .039 
-.842 
+2.182 
-.899 
+4.043 

—  .842 
+2. 102 
-1.038 

—  .781 
-.854 

—  .769 
+  .115 
-.836 
+1.457 
—2. 779 
+2.607 

L268 

1.047 

.677 

8.306 

1.904 

.267 

.078 

.281 

.163 

1.195 

.034 

3. 889 

.177 

1.173 

.2,51 

.140 

.168 

.149 

.008 

.161 

.582 

2.019 

1.608 

2.470 

4 

L996 

0 

L251 

7 

6.628 

8 

8.726 

12 

.480 

13 

.155 

u 

.498 

16 

.840 

16 

2.385 

17 

.074 

18 

7.973 

19 

.354 

20 

2.341 

21 

.520 

23 

25 

.202 
.350 

17 

.2JI7 

2j3 

.011 

2)    

.835 

SO 

1.112 

31 

8.949 

82 

8.806 

Sums 

48. 553 
2.111 

98.679 
4.290 

20.529 

40.843 

Means ' 

1 

(X— x.)«a—  (y-y.)  (x— x.)  =  0.    •  =  1.9876;  b  =  y«— ax,;  b=  +0.0902. 

The  meter  was  suspended  from  bow  of  a  small  skiff  by  a  half -inch  line,  at  depth  of  2}  feet.  The 
skiff  was  pulled  forward  by  line  drawn  by  men  on  the  bank;  backward, by  oarsmen  rowing  with  a 
speed  as  nearly  uniform  as  possible.  This  rating  was  used  in  computing  the  first  discharges,  and  was 
discontinued  on  the  followuig  dates,  and  the  rating  of  June  8  substituted  .thereafter:  In  Southwest 
Pass,  May  7;  in  Pass  a  Loutre,  May  6;  in  South  Pass.  May  6. 

Bating  of  Haskell  meter  in  Bed  Paes  (near  Jump)  Jtme  4, 1898, 
[Wheel  I.    Length  of  base,  200  feet.    E.  D.  Jones,  observer;  J.  W.  Skelly,  recorder.] 


JIo. 

r 

t 

X 

y 

X— X. 

y-y. 

(x-x.)» 

(X— X40(y-y.) 

1 

09 

97 
99 
96 
99 
90 
99 
98 
98 
75 
99 
73 
09 
99 
97 
98 
98 
98 
97 
97 
98 
95 
80 
07 
98 
08 

40 

68.6 

39 

66 

31.8 

65 

89 

96.8 

87.6 

166.8 
89.8 

872 
48.7 
43.6 
89.8 
81.9 
29.3 
29.7 
55.4 
71.4 
25 
88.5 

135 
40.2 
47.7 
69.6 

2.475 
1.416 
2.538 
1.485 
3.113 
1.523 
1.112 
1.018 
2.618 

.461 
2.487 

.196 
2.088 
a.  271 
2.487 
8.072 
8.846 
8.800 
1.761 
1.859 
3.920 
L073 

.659 
2.413 
2.055 
L644 

5 

2.020 
5.128 
3.030 
6.289 
3.077 
2.247 
2.077 
5. 333 
1.203 
6.025 
.638 
4.107 
4.587 
5.025 
0.270 
6.826 
C.734 
8.610 
2.801 
8 

2.260 
1.481 
4.975 
4.193 
3.356 

+0.654 
-.505 
+  .617 
-.436 
+1.192 

—  .898 

—  .809 

—  .003 
+  .692 
—1. 470 
+  .566 
—1.725 
+  .112 
+  .350 
+  .516 
+  1.151 
+  1.424 
+1.370 

—  .170 

—  .562 
+  1.990 

—  .848 
-1.262 
+  .492 

—  .277 

+1.059 
-1.021 
+1. 187 

-  .911 
+2.348 

—  .864 
-1.694 
-1.864 
+1.392 
—2.  738 
+1.084 
—3.403 
+  .166 
+  .646 
+1.084 
+2.829 
42.886 
+2.798 
-.331 
-1.140 
+4. 059 
—1. 681 
-2.460 
+  1.034 
+  .252 
-.686 

0.307 
.255 
.381 
.100 

1.421 
.158 
.654 
.815 
.470 

2.161 
.320 

2.976 
.012 
.122 
.266 

1.325 

2.028 

L902 
.029 
.316 

8.996 
.719 

1.593 
.242 
.018 
.077 

0.687 

2 

.516 

8 

.732 

4 

.307 

B 

2.709 

0 

.344 

7 

8 

L870 
L683 

9 

.963 

10 

4.025 

11 

.614 

12 

ft.  870 

13 

.019 

14 

.226 

15 

.659 

Ifl 

2.681 

17 

4.108 

18 

8.852 

19 

.066 

20 

.641 

21 

8.114 

22 

1.426 

23 

8.106 

24 

.509 

25 

.034 

.162 
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nating  of  Haskell  meter  in  Bed  Faee  {%ear  Jump)  June  4,  i^d^— Continaed. 


No. 

r 

t 

X 

7 

1.057 

4.040 

6.025 

1.105 

5 

5.900 

8.175 

2.105 

2.500 

2.242 

7.576 

X— x« 

y-y. 

(X— x,)» 

2.277 
.001 
.3.»0 

2.074 
.3U7 
.0.>8 
.171 
.848 
.503 
.714 

3.345 

(X— x.)(y-y.) 

27 

78 
98 
99 
87 
99 
99 
95 
95 

mn 

96 
90 

189.8 

49.4 

89.8 
181 

40 

38.9 

63 

95 

80 
'     89.2 

26.4 

.412 
1.984 
2.487 

.481 
2.475 
2.920 
1.508 
1 

L212 
1.076 
3.750 

-1.600 
+  .063 
+  .566 
—1.440 
+  .554 
+  .999 

—  .413 
-.021 

—  .709 

—  .Bl5 
+  1.821) 

—2.884 
+  .108 
+1.084 
—2.836 
+  1.059 
+1.959 
-.766 
-1.836 
-1.441 
-1.699 
+8.635 

4.352 

28 

.007 

29    

.614 

30 

4.064 

81 

.567 

32 

1.957 

33 

.316 

84 

1.091 

86 

LOS 

86 

L436 

87 

0.648 

e 

71.064 
1.921 

145.826 
3.941 

84.323 

6&105 

Means   ... 

1                    1               '  '  " 

(X— x.)>a— (y— y.)  (x— x.)  =  0;    a=1.9558;  b=y«— ax,;  b=0.1839. 

Meter  waa  mupended  from  bo  w  of  skiff  by  half-inob  line  at  deptb  of  ^  feet  below  tbe  aarfaoe.  Skiff 
waa  drawn  forward  by  line  palled  by  men  on  bank,  and  backward  by  oarsmen  rowing  with  a  speed  as 
nearly  uniform  aa  possible.  Tbis  rating  was  need  in  disohargea  begioningafl  follows :  Sonthwetii  Paaa, 
May  9:  Pass  a  Lontre,  May  7;  Soath  Pass,  May  7;  and  waa  used  until  wheel  II  was  subatltuted  on 
the  following  dates:  In  Southwest  Pass,  July  8;  in  Pass  a  Loutre,  July  6;  in  South  Paaa,  July  6. 
Wheel  n  was  used  without  intermission  thereafter  until  the  end  of  the  work. 

Eating  of  Haekell  meter  in  Bed  Pass,  Venice,  La,,  June  SO,  1898. 
[Wheel  I.    Length  of  base,  200  feet.    £.  D.  Jones,  obaenrer;  J.  W.  Skelly.  recorder.] 


No. 

r 

t 

X 

y 

X— X. 

y-y* 

(x-x.)«  (x-x.)(y-y^ 

1 

100 
99 
95 
99 
87 
98 
96 
96 

V, 

98 

100 
99 

101 
01 
98 
95 
99 
95 

100 
08 

100 
94 
97 
70 

101 
99 
98 
99 

101 
95 

88 

83.8 
120.7 

52.7 
177.8 

86.3 
120.2 
11&5 

94 

87.4 

75 

58.8 

58.8 

41.7 
167.7 
102.2 
105.7 

67 
129.8 

51.8 

81.8 

42.4 
108.2 

99.3 
271.2 

38.3 

63.9 
125 

45.5 

66.2 
100.8 

2.682 

1.188 

.787 

1.878 

.489 

1.136 

.799 

.810 

1.021 

1.110 

1.806 

1.701 

1.084 

2.422 

.543 

.960 

.899 

1.478 

.736 

1.949 

1.198 

2.359 

.869 

.977 

.258 

2.637 

1.549 

.784 

2.176 

1,797 

.942 

6.203 
2.401 
1.657 
8.795 
1.126 
2.317 
1.664 
1.688 
2.128 
2.288 
2.667 
8.401 
3.401 
4.790 
1.193 
1.967 
1.892 
2.985 
1.547 
8.899 
2.445 
4.717 
1.848 
2.014 
'    .737 
5.222 
3.130 
1.600 
4.396 
3.559 
1.984 

+1.307 

—  .187 
-.638 
+  .553 
-.886 

—  .189 
-.626 

—  .516 

—  .804 
-.215 

—  .019 
+  .376 
+  .359 
+1.097 
-.782 
-.866 

—  .426 
+  .168 

—  .590 
+  .624 
-.127 
+1.034 
-.456 

—  .348 
-1.067 
+1.212 
+  .324 

—  .541 
+  .851 
+  .472 

—  .883 

+2.563 

—  .299 
—1. 043 
+  1.095 
-1.575 

—  .383 
-1.036 
-1.012 

—  .572 
-.412 

—  .033 
+  .701 
+  .701 
+2.096 
—1.607 

—  .743 

—  .808 
+  .285 
—1.153 
+1.199 

—  .256 
+2. 017 
-.852 

—  .686 
—1.963 
+2.522 
+  .430 
—1.100 
+1.696 
+  .859 

—  .716 

1.708 
.019 
.289 
.300 
.699" 
.030 
.277 

-.205 
.092 
.040 
.000 
.141 
.129 

1.203 
.012 
.134 
.181 
.023 
.348 
.889 
.016 

1.008 
.206 
.121 

1.138 

1.469 
.105 
.203 
.724 
.223 
.147 

8.850 

2 

.Oil 

3 

.561 

4 

.606 

5    

1.8K 

6 

.072 

7 

.545 

8 

.531 

0 

.174 

10 

.009 

11    

.001 

12 

.264 

13 

.252 

14 

2.299 

15 

1.178 

16 

.272 

17 

.344 

18 

.014 

19 

.680 

20 

.748 

21 

.082 

22 

2.086 

23        

388 

24 

.239 

25 

2.091 

20      

3.057 

27 

.139 

28 

.596 

29 

1.443 

80 

.405 

31 

.274 

Suras ...... 

41.072 
1.825 

83.716 
2.700 

12.410 

S4.  Ill 

Means 

i 

Meter  waa  suspended  flrom  bow  of  skiff  b/ |-inch  lead  line  at  depth  of  3  feet.  Tha  obaerratioDS 
were  made  by  drawing  the  skiff  fom-ard  and  backward  through  the  water,  forward,  by  men  palling 
^•inoh  line  attached  to  bow.  An  anchor  with  pulley  attached  was  buried  in  the  bottom  at  farther 
end  of  base,  and  a  line  was  run  through  pulley  and  attached  to  stem  of  skiff.  Thia  line  leading  out 
on  the  bank  at  a  right  angle  to  tho  biiHe,  when  drawn  by  two  other  men,  gave  the  backward  olieerva* 
UoDS.    This  rating'  waa  not  use<l  is  the  oomputations. 
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APPENDIX   U REPORT   OF   MAJOR   QUINN. 

Rating  derived  from  ikrte  sets  of  obMervationM, 
[Tbis  rating  was  used  for  all  diacbarges  taken  with  Wheel  11.] 


1913 


Rating. 

a 

b 

e.-» 

ae.-2 

e%-« 

befcr-» 

1898. 
Jane  80 

L2298 
1.2541 
L2100 

a0909 
.0200 
.0068 

33.222.0 
21, 141  0 
5,370.3 

40,857.2 
20, 513. 7 
0.543.4 

5,988 

5.225.8 

2.127.7 

544.3 

July  29 

00.5 

Angoatld 

203.8 

59, 740. 6 

74,913.3 

11,  Ml.  5 

814.0 

a.=  1.2372;  K=0.0718. 

The  disoharge  work  was  snspended  on  Angnst  20,  as  the  low  stage  of  river  had 
been  reached,  and  the  allotment  of  funds  was  not  sufficient  to  carry  on  the  work 
through  the  rising  phase  to  the  next  maximum. 

The  meter  and  appurtenances  were  turned  over  to  Asst.  Engineer  C.  Donovwo, 
at  Port  Eads,  and  tlie  party  proceeded  tu  New  Orleans,  arriving  there  on  August  23 
with  the  tug  Alert  and  survey  boat  HHnois.  The  party  was  disbanded  on  the  same 
day,  and  the  Alert  was  turned  over  to  her  owners.  A  watchman  was  retained  on 
the  Illinois  until  she  was  delivered  to  the  Mississippi  River  Commission  at  New 
Madrid,  Mo.,  on  September  9, 1898. 

NOTEBOOKS. 

The  notes  of  the  sorvey  are  entered  in  the  following  notebooks : 

Journal  of  main  survey  party,No.l 1 

Angles  read  in  tri angulation,  No.  2 1 

Precise  levels,  No8. 3, 4, 5 3 

Angles,  etc.,  locating  soundings,  Nos.  6, 7, 8, 9 ^ 4 

Soundings,  Nos.  10, 11, 12, 13, 14, 15, 16, 17, 18, 19 10 

Topography,  Nos.  20, 21, 22 3 

Discharge  work,  Nos.  23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33 11 

Total : 33 

THK  MAP. 

A  map  has  been  prepared  covering  the  whole  survey  from  Pilot  Station  above 
Head  ot  Passes  out  to  a  depth  of  100  feet  in  the  Gulf  of  Mexico.  It  is  in  one  sheet, 
on  a  scale  of  1  to  4,800. 

This  map  has  been  traced  in  five  sections,  and  these  traced  sections  have  been  blue 
printed  for  the  use  of  the  Board,  leaving  the  finished  map  to  accompany  the  report 
of  the  Board  and  to  be  used  for  reproduction  if  deemed  advisable. 

A  map  has  also  been  prepared  on  a  scale  of  1 :  10,000,  which  shows  the  mouth  of 
the  pass  from  Pilot  Town  down,  and  also  all  soundings  taken  along  the  bar  on  each 
side  of  the  pass  proper.  This  has  also  been  traced  and  blue  printed  for  the  use  of 
the  Board. 

It  is  believed  that  these  maps  and  other  data  herewith  fully  cover  the  physical 
features  of  the  Southwest  Pass,  and  it  is  hoped  that  they  will  satisfaotoiily  meet 
the  requirements  of  the  Board. 

In  closing  I  wish  to  acknowledge  the  faithful  assistance  of  all  who  have  been 
engaged  with  me  in  the  field  work  and  reduction  of  the  notes  of  the  survey.  Their 
work  was  often  done  under  difficult  and  disagreeable  conditions.  Their  energy  and 
efficiency  made  it  possible  to  complete  the  very  large  amount  of  field  work  comprising 
the  general  survey  of  the  pass  in  the  brief  space  of  one  month. 

I  ani  also  indebted  to  Capt.  H.  E.  Waterman,  secretary  of  the  Mississippi  River 
Commission,  for  courte8ies  extended  in  the  way  of  office  facilities,  which  expedited 
very  materially  the  reduction  of  notes  and  mapping. 

Very  respectfully,  your  obedient  servant,  .J.  A.  Ockbrson, 

Aeeiaiani  Engineer. 

MaJ.  Jambs  B.  Qitinn, 

Member  Board  of  Engineers,  New  Orleans,  La. 
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C. 

HISTORr  OF  ATTKMPTKD  IMPROVSMRNTS  OF  THB  MOUTH  OF  THE  MISSISSIPPI  RIVSR, 
BY  MAJ.   JAMBS  B.   QUINN,   CORPS  OF  ENGINEERS. 

Standing  spon  the  bank  of  the  Missisaippi  River  at  New  Orleans  one  is  impressed 
with  the  vastness  of  its  Hood  and  the  presumptively  great  periods  of  time  covered 
bv  the  progress  of  the  delta  which  characterizes  its  issne  into  the  Galf  of  Mexico. 
To  what  races  of  men  has  its  existence  been  known  f  Oar  aoqnaintance  does  not 
cover  many  years,  it  is  true,  but  the  natives  who  occupied  the  laud  before  the  advent 
of  the  white  man  point  to  toe  tarious  mounds  of  earth  which  are  found  at  numerous 
places  throughout  southern  Louisiana  as  the  constructions  of  a  race  extinct  for  so 
great  a  time  that  among  them  tbere  exists  no  traditions  concerning  this  race  of 
people  who  have  disappeared,  and  who  must  have  possessed  some  degree  of  civiliza- 
tion, as  the  pottery,  relics,  and  stone  implements  found  in  the  mounds  bear  witness. 

It  is  reasonable  to  suppose  that  at  some  distant  time  in  the  past  the  mouth  of  the 
river  was  in  the  immediate  vicinity  of  New  Orleans,  yet  to-day  it  is  fully  112  miles 
by  river  to  the  sea,  and  fully  45  miles  below  New  Orleans  an  Indian  mound  exists, 
which  must  certainly  have  been  built  some  distance  from  the  mouth,  if  the  marshy 
and  low  condition  of  the  land  existed  then,  as  now,  in  that  vicinity. 

rhere  is  one  remarkable  circumstance  connected  with  the  flow  of  the  river,  and 
that  is  the  persistency  with  which  it  adheres  to  the  channel  which  it  has  scoured  out 
for  itself.  Crevasses  occur  in  its  banks,  and  the  volume  of  water  escaping  is  sufficient 
to  cause  one,  for  the  time,  to  believe  that  the  river  has  changed  its  course;  but  in 
time  the  crevasse  ceases  to  be  other  than  an  insignificant  stream  or  ceases  to  flow 
entirely.  Although  the  river  may  change  the  location  of  its  bed  sometimes  by  cat- 
ting out  upon  one  side  and  filling  in  upon  the  other,  or  cutting  through  bends  and 
forming  cnt-ofifs,  the  continuity  of  the  stream  is  rarely  interrupted.  Such  interrup- 
tions have,  however,  occurred  in  modern  times,  as  in  the  vicinity  of  New  Madrid, 
where  the  channel  was  changed  by  reason  of  an  earthquake;  and  the  peculiar  bends 
at  what  is  known  as  English  Turn,  below  New  Orleans  a  short  distance,  when  taken 
into  consideration  with  the  peculiar  formation  of  the  land  between  Lake  Borgne 
and  Chandeleur  Sound,  might  lead  to  the  inference  that  at  some  time  the  month  was 
not  far  from  the  Chandeleur  Island,  and  that  the  present  channel  was  created  through 
th*^  action  of  some  earthquake,  which  forced  the  stream  to  the  westward  for  a  short 
distance  and  then  permitted  it  to  erode  or  create  the  channel  which  it  now  pursues. 

There  are  not  lacking  evidences  of  seismic  action  within  the  limits  of  the  city  of 
New  Orleans,  since  recent  excavations  have  brought  to  light  the  stumps  of  cypress 
trees  which  at  one  .time  stood  in  iVesh-water  swamps  above  the  level  of  the  Gulf, 
but  which  are  now  as  much  as  14  feet  below  this  level,  their  preservation  and  gen- 
eral appearance  indicating  a  sudden  subsidence. 

Some  influences  are  always  at  work  to  direct  the  course  of  the  river  in  building 
the  earthen  trough  which  forms  its  channel.  The  water  is  at  times  heavily  charged 
with  sediment,  and  this  sediment  is  borne  along  with  the  current  or  abandoned  in 
part  as  the  current  slackens;  but  in  the  end  it  finds  a  resting  place  in  the  swamp 
bordering  the  stream,  where  the  banks  are  not  high  enough  to  prevent  overflow,  or 
it  is  dropped  near  the  point  where  the  river  water  meets  the  sea  water  and  builds 
up  at  this  place  a  bar,  the  depth  of  water  upon  which  is  invariably  slight  compared 
with  the  depths  in  the  main  body  of  the  river. 

The  manner  in  which  these  bars  form  and  extend  influences  the  general  direction 
which  the  main  body  of  the  river  ultimately  pursues.  Invariably  numerous  branches 
form  in  the  immediate  vicinity  of  the  mouth.  These  branches  are  known  as 
**  passes,^'  and  spread  out  like  the  fingers  of  the  hand  when  distended.  Each  of  these 
branches  performs  its  office  of  filling  in  the  watery  spaces  on  either  hand,  and  they 
advance,  or  silt  up,  as  the  conditions  of  the  river  at  the  noint  whence  they  ramify 
changes.  The  area  included  in  their  ramifications  is  called  the  "  Delta,"  and  this 
formation  is  characteristic  of  all  silt-bearing  streams  which  debouch  into  seas. 

To-day  three  passes  branch  from  the  main  body  of  the  river  and  form  an  extensive 
delta;  yet  if  you  retrace  your  steps  along  the  bank  of  the  river  to  New  Orleans  yon 
will  probably  not  be  able  to  discover  any  points,  except  such  as  have  formed  in  recent 
times,  where  you  would  be  certain  that  a  delta  existed  at  any  time.  Is  it  possible 
that  this  river  in  its  youth  flowed  into  the  sea  without  a  delta f  If  so,  it  must  have 
been  a  vigorous  stream  compared  with  what  it  is  to-day. 

The  first  pass  which  is  noted  as  giving  proper  depth  over  its  bar  for  the  passage 
of  vessels  was  Southeast  Pass,  which  is  now  a  very  insignificant  pass  indeed.  Then 
navigation,  after  a  time,  deserted  this  pass  and  souglit  other  passes,  as  Pass  a 
Loutre  and  Southwest  Pass,  at  which  passes  tbere  seemed  to  be  alternations  of 
favor,  as  their  bars  deepened  or  shoaled^  With  increasing  needs  for  greater  depths 
of  water,  efi'orts  were  made  to  improve  these  passes;  and,  first,  there  was  tried 
the  method  of  stirring  up  the  bottom  with  harrows,  which  was  moderately  success- 


Digitized 


byGoogk 


APPENDIX  U REPORT  OF  MAJOR  QUINN.        1915 

ful  in  socuring  a  slight  increase.  Then  an  attempt  was  made  to  combine  jettie« 
with  the  8tirring-iip  process.  This  failed^  for  the  reason  that  the  jetties  were 
entirely  too  frail,  and  did  not  extend  far  enough  to  produce  much  elfoct.  During 
all  this  time  the  necessities  of  commerce  grew  with  far  greater  strides  than  the 
efforts  to  maintain  adeqnate  depths. 

It  took  great  efforts  on  the  part  of  the  people  to  secure  sufficient  funds  with 
which  to  redouble  the  efforts  to  secure  greater  depths  with  improved  dredging 
devices,  and  yet,  with  powerful  dredging  machines,  the  maintenance  of  a  channel 
with  as  little  as  20  feet  depth  was  iueffective.  Boards  were  created  to  report  upon 
the  subject,  and  much  thought  was  expended  upon  the  consideration  of  the  various 
projects  promising  relief.  The  theories  under  which  the  bar  formations  occuffed 
were  fiercely  debated,  and  the  permanency  of  works  at  the  mouths  of  tbe  passes, 
and  their  adequacy,  was  thoroughly  discussed.  But  at  the  root  of  all  the  proposi- 
tions there  was  invariably  found  this  recommendation :  That  the  full  amount  of  money 
required  to  effect  the  impi'ovement  ghauld  he  at  once  appropriated. 

As  the  estimated  costs  of  any  of  the  proposed  improvements  represented  a  vast  sum 
St  that  particular  time,  when  river  and  harbor  improvements  were  in  their  infancy, 
it  seemed  that  any  relief  was  impossible,  since  Congress  feared  to  take  the  responsi- 
bility for  making  such  enormous  appropriations  for  one  locality.  At  this  juncture 
there  appe.ired  a  patriotic  individual  who  seemed  to  appreciate  tbe  difficulties  of 
the  situation,  and  with  a  courage  born  of  his  convictions  he  proposed  to  Congress  to 
<lo  the  work  if  he  were  to  be  allowed  to  follow  out  his  ideas  without  restrictions, 
payments  to  be  made  to  him  as  certain  results  were  attaiued.-  There  was  fierce 
opposition  to  his  proposition  in  certain  directions,  but  the  proposition  possessed 
peculiar  fascinations  for  Congress,  if  for  no  other  reason  that  it  solved  the  financial 
problem  and  i^Tomised  permanent  reeulte.  Above  all  things,  it  presented  the  element 
of  economy  and  if  applied  at  a  smaller  pass  than  that  proposed,  as  South  Pass, 
where  it  was  believed  satisfactory  depths  and  widths  of  channel  might  be  secured 
for  a  considerably  smaller  sum  than  it  would  cost  to  obtain  parallel  results  else- 
where, all  adverse  criticism  would  be  stifled. 

Mr.  I'^iids  certainly  deserves  groat  praise  for  the  able  and  successful  manner  in 
which  he  gained  his  point,  although  he  did  have  to  accept  the  smaller  pass.  His 
troubles  had,  however,  only  commenced,  because  he  did  not  possess  the  private  for- 
tnue  necessary  to  carry  on  the  work  to  the  point  where  returns  might  be  exjiected. 
He  had  promised  mnon,  and  there  were  many  who  felt  positive  be  could  not  accom- 
plish all  he  promised.  Outside  assistance  could  not  be  obtained  without  paying 
great  premiums,  and  many  physical  difficulties  were  experienced  which  were  not 
antiGip»ted.  The  much-vaunted  claim  that  the  channel,  if  properly  constructed, 
would,  unaided  by  dredging  w  other  stirring-iip  proceeseSf  sufficiently  strengthen  the 
current  to  scour  out  the  bottom  with  great  rapidity  was  not  fully  realized,  and 
dredging  was  found  to  be  necessary;  but  the  people  were  disgusted  with  the  dredg- 
ing operations  to  secure  proper  channels  through  the  bars,  and  the  necessity  for 
dredging  weakened  confidence  in  the  undertaking.  It  required  extraordinary  exer- 
tions on  the  part  of  Mr.  Eads  to  restore  confidence  and  prove,  in  face  of  the  iiercely 
contested  claims  that  the  bar  would  advance  with  greater  rapidity  in  consequence 
of  the  jetties  than  before,  that  no  advance  of  the  bar  had  taken  place  as  intimated. 

Mr.  Eads's  perseverance  under  such  adverse  circumstances  is  truly  remarkable,  and 
although  he  did  go  to  Congress  and  secure  material  concessions  relative  to  channel 
widths  and  depths,  and  methods  of  payment,  he  certainly  succeeded  in  giving  to 
commerce  a  far  better  channel  than  was  deemed  essential,  although  not  eqnal  to 
that  promised,  and  which  has  lasted  fairly  well  up  to  the  present  time. 

The  theories  propounded  for  the  explanation  of  the  growth  of  the  bar  at  the  month 
of  a  pass,  as  Southwest  Pass  for  example,  are  clearly  stated  in  Humphieys  and 
Abbot's  Physics  and  Hydraulics  of  the  Mississippi  River.  Briefly  stated,  the 
bar-building  material  consists  of  two  varieties  of  earthy  matter,  that  which  is  in 
suspension,  and  that  which  is  pushed  along  the  bottom.  When  this  material  reaches 
the  sea  end.  it  is  deposited,  owing  to  the  loss  of  current  in  the  stream  which  tr.ins- 
ports  it.  The  volume  of  water  issues  in  a  fan  shape  from  the  channel  iormed  by  the 
banks.     Its  energy  is  dissipated  upon  oc    *        *  1;  with  the  salt  water,  which 

opposes  its  exit,  and  the  material  which  the  bottom  is  soon  brought 

to  rest,  while  the  lighter  portion,  hold  i  widely  disseminated  (owing 

to  the  fresh  water  gliding  on  the  salt)  a]  at  much  greater  distances 

from  the  mouth.    The  material  held  in  i  s,  therefore,  the  foundation 

upon  which  the  weightier  particl68  are  <  d. 

The  loss  of  energy,  due  to  the  resistar  r  salt  water  and  the  lateral 

expansion  of  tbe  stream,  causes  the  shoaling  of  the  water,  and  the  depth  of  water 
maintained  npon  the  bar  is  the  result  of  an  e(|uilibrium  between  the  eroding  and 
depositing  forces  of  the  current.  The  form  of  the  bar  is  greatly  influenced  by  sev- 
eral forces,  such  as  winds,  waves,  and  countercurrents.  If  a  current  flows  from  left 
to  right  across  the  mouth  of  the  pass,  looking  seaward,  the  material  will  be  deposited 
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in  a  greater  quantity  on  the  right-hand  side  of  the  pass,  and  vice  versa.  If  the 
winds  inflaence  the  coantercurrents,  then  the  direction  of  the  prevailing  winds  will 
determine  npon  which  hand  the  greatest  deposits  will  occur.  The  waves  have  a 
tendency  to  flatten  the  bar  and  flll  up  all  channels  across  it.  The  seaward  slope  ol 
the  bar  is  greatly  inflnenced  by  the  combined  action  of  the  cirrentsand  waves,  being 
steeper  on  the  side  from  which  the  currents  come.  If  tlie  effects  of  the  conntercnr- 
rents  are  not  continuous,  the  result  is  that  the  channel  across  the  bar  is  more  or  loss 
deflected  by  the  deposits  on  the  side  opposite  that  from  which  the  currents  arrive, 
and  is  more  or  less  inclined  toward  the  side  from  which  theconntercurrents  proceed, 
or  agaiuHt  the  conntercnrrent.  The  advance  of  the  bar  will  not  be  symmetrical 
with  the  axis  of  the  pass.  If,  however,  the  conntercurrents  are  feeble,  the  advance 
of  the  bar  will  be  more  or  less  symmetrical  with  respect  to  this  axis. 

If  the  spreading  of  the  water  can  be  prevented  until  the  crest  of  the  bar  is  reached, 
the  curreut  will  be  sufficiently  strong,  generally  speaking,  to  project  the  material 
conveyed  by  it  to  some  considerable  distance  beyond  the  point  of  issue;  the  deposit 
necessarily  takes  place  in  deep  water,  and  a  considerable  time  must  elapse  before  the 
nonnal  conditions  are  restored.  The  natural  rate  of  progress  of  the  bar  does  not 
give  a  proper  conception  of  tho  time  which  will  be  required  to  bring  about  a  rAsto- 
ration  of  normal  conditions  after  the  confining  of  the  issuing  water  has  been  eflTccted. 
In  the  first  place,  the  point  at  which  the  normal  crest  of  the  bar  must  form  will  be 
in  very  deep  water,  and  all  the  areas  in  advance  and  latterly  must  be  filled  up  bef6re 
this  bar  will  be  able  to  maintain  itself.  Secondly,  this  bar  will  build  up  faster^  for 
the  reaeon  that  the  heavy  matter  is  deposited  over  a  shorter  arc. 

If  a  countercurrent  sweeps  across  the  axis  of  issue,  much  of  the  bar-building 
material  will  be  deflected  to  one  side  and  the  advance  of  the  bar  will  be  retarded, 
but  the  direction  of  the  entrance  will  be  changed,  since  the  channel  through  the 
new  bar  will  incline  toward  tho  point  of  direction  whence  the  conntercnrrent 
arrives,  in  which  case  the  subsequent  prolongation  of  confining  works,  or  "jetties,'' 
as  they  are  called,  would  be  at  an  angle  to  the  original  line,  and  give  rise  to  irregu- 
larities of  channel  between  them. 

When  the  advance  of  the  bar  is  symmetrical  the  restoration  of  nonnal  conditions 
is  much  more  rapid,  but  the  prolongation  of  the  jetties  is  apt  to  be  much  simpler. 

The  improvement  of  Southwest  Pass  involves  some  considerations  not  heretofore 
fully  touched  upon.  The  character  of  the  bar  is  somewhat  different  from  the  other 
passes.  Numerous  mud  lumps  arise  at  times  some  of  these  directly  in  the  channel. 
These  lumps  introduce  complex  conditions  at  times,  by  stopping  the  regular  flow 
of  the  water  and  so  causing  deviations  of  currents  and  abnormal  deposits.  The 
stability  of  any  jetty  construction  is  imperiled  by  these  strange  formations.  To 
predict  just  what  is  going  to  happen  in  such  a  locality  is  impossible,  and  all  esti- 
mates for  improvement  have  to  have  a  large  margin  for  contingencies.  The  efforts 
of  all  former  improvers  were  futile  for  the  reason  that  insufficient  funds  were  pro- 
vided to  make  all  work  secure  against  all  circumstances.  To  simply  rely  upon  dre<lg- 
ing  nt  such  an  exposed  place  is  futile,  if  any  considerable  increase  of  depth  is  desired. 
To  rely  upon  construction  works  unaided  by  dredging  is  simply  to  invite  disaster, 
since  a  single  mnd  lump  arising  in  the  middle  of  the  channel  would  block  every- 
thing for  a  long  time.  It  would  undoubtedly  have  to  be  removed  by  dredging.  A 
combination  of  dredging  and  contracting  Jetties  promises  the  only  solution  of  the 
problem  of  secnrins  and  maintaining  deep  water  at  this  entrance  to  the  Mississippi 
Kiver  for  a  profitable  interval  of  time. 

In  this  connection  it  may  be  well  to  review  at  length  the  various  attempts  made 
to  improve  Southwest  Pass,  and  endeavor  to  ascertain  the  causes  and  conditions 
which  determined  success  or  failure. 

The  first  appropriation  for  the  improvement  of  the  entrance  to  the  Mississippi 
River  was  made  in  1837,  and  upon  the  recommendations  of  a  Board  of  Engineers  an 
attempt  was  made  to  open  the  Soujthwest  Pass  by  using  the  ordinary  bucket  drag. 
No  permanent  improvemenf  '     ~  n  sufficed  to  obliterate  all 

the  work  which  had  been  done  until  1852,  when  an 

appropriation  of  $75,000  wac  ranel  of  sufficient  capacity 

to  accommodate  the  wants  <  her  provided  that  the  said 

money  should  be  applied  b  ntract  should  be  '*  limited 

to  the  amount  appropriated  er  Board  was  convened  by 

the  Secretary  of  War  to  d  should  be  applied.    This 

Board  consisted  of  Commod(  es  Navy ;  Maj.  W.  N.  Chase. 

United  States  Engineers;  :  sd  States  Enj^ineers;  and 

Capt.  J.  G.  Bama^,  Unitec  im  had  served  on  the  Gulf 

coast. 

This  Board  reported  that  af  obtaining  any  important 

results  than  that  of  "stirrii-f,  ..,,     , ordance  with  this  report  a 

contract  was  entered  into  with  tho  towboat  association,  by  which  a  channel  through 
the  bar  of  Southwest  Pass,  18  feet  deep  and  300  feet  wide,  was  to  he  made.    The  bar* 
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rowing  and  ilra^rging  process  employed  by  the  towboat  association  proTed  sucoeM- 
fnlf  and  a  ilcptkof  channel  of  lo  feet  was  maintained  for  a  whole  year. 

It  is  important  to  remark  that  this  Board  recommendetl  that  in  the  case  that  the 
"stirring-up"  process  failed,  jetties  be  constructed,  remarking  that  the  "project  of 
jetties  is  based  upon  the  simple  fact  that  by  confining  the  waters  which  now  escape 
uselessly  in  lateral  directions  to  a  narrow  channel,  the  depth  of  this  narrow  channel 
must  be  increased.    In  other  words,  the  existing  bar  must  be  ont  away.'' 

As  a  consequence  of  no  further  appropriations  being  made  antil  1856,  the  18-foot 
chnnnel  disappeared.  The  snm  of  $330,000  was  appropriated  in  the  year  mentioned 
fur  the  improvement  of  the  passes.  A  Board  of  Engineers  recommended  that  the  bid 
of  the  tawboat  association  be  accepted  for  keeping  open  Southwest  Pass  by  stirring 
np  the  bottom,  and  that  the  method  of  keeping  open  a  pass  bv  Jetties  and  closure  of 
lateral  passes  be  applied  to  Pass  a  Lontre.  'Hie  Secretary  of  War  decided  that  the 
jetty  system  be  implied  to  both  passes,  and  a  contract  was  accordingly  made  with 
Messrs.  Craig  &  Rightor  to  do  this  work.  The  contractors  began  at  the  Southwest 
Pass  by  buihling  on  the  east  side  a  Jetty  about  a  mile  lonff,  ''composed  of  a  single 
row  of  nile  planks,  strengthened  at  intervals  by  piles.''  The  structure  was  entirely 
too  frail,  and  was  so  seriously  damaged  by  storms  that  the  plan  was  abandoned,  and 
the  contractors  were  permitted  to  resort  to  the  stirring  up  process,  by  which  an 
18-foot  channel  was  secured  and  maintained  as  long  as  the  operation  was  continued. 

In  1867  an  appropriation  of  $75,000  was  made  and  a  contract  entered  into  for 
"stirring  up,"  which  was  not,  however,  executed.  In  the  years  1867-1870  the 
Government  built  a  powerful  dredge  boat  of  special  design,  which  was  operated 
under  the  very  best  6f  conditions,  but  since  it  simply  functioned  by  stirring  up  the 
material  with  a  powerful  propeller,  and  deflecting  the  disturbed  material  np  into 
the  current  with  a  deflector,  it  did  not  succeed  in  maintaining  a  much  deeper  chan- 
nel than  that  formerly  secured  by  other  means. 

The  necessities  of  commerce  made  it  imperative  that  a  better  channel  connection 
with  the  Mississippi  River  be  obtained  at  an  early  date.  Everybody  was  tired  of 
the  uncertain  results  secured  by  dredging  on  the  bars,  and  an  other  methods  of 
securing  these  objects  had  been  advocated,  a  resolution  of  the  House  of  Represent- 
atives was  passed  March  14,  1871,  providing:  ''That  the  Secretary  of  War  be,  and 
he  is  hereby,  requested  to  cause  an  examination  and  survey,  with  plans  and  esti- 
mates of  cost,  to  be  made  by  au  officer  of  engineers,  for  a  ship  canal  to  connect  the 
Mississippi  River  with  the  Gulf  of  Mexico,  or  the  navigable  waters  thereof,  of  snit^ 
able  location  and  dimensions  for  military,  naval,  and  commercial  purposes,  and  that 
he  report  upon  the  feasibility  of  the  same  to  the  House  of  Representatives." 

The  survey  and  estimates  for  a  canal,  near  Fort  St.  Philip,  were  submitted  by 
Capt.  C.  W.  Howell,  Corps  of  Engineers,  to  a  Board  of  Engineer  Officers,  composed 
of  Col.  J.  G.  Barnard,  Lieut.  Col.  John  Newton,  Maj.  Q.  A.  Gillmore,  Ma).  G.  K. 
Warren,  Maj.  William  P.  Craighill,  Maj.  G.  Weitzel,  and  Capt.  C.  W.  Howell. 

This  Hoard,  with  the  exception  of  one  member,  reported  that  the  construction  of 
the  canal,  with  a  depth  of  27  feet  and  bottom  width  of  200  feet,  having  at  the  river 
end  a  lock  with  chamber  500  feet  long,  60  feet  width,  and  depth  over  sill  25  feet,  was 
feasible  and  desirable,  and  was  estimated  to  cost  $10,273,000.  The  dissenting  mem- 
ber. General  Barnard,  claimed,  in  a  minority  report,  that  the  experience  gained 
witb  the  dredges  was  sufficient  to  warrant  still  better  results,  and  that  the  advan- 
tages of  an  open  mouth  were  sufficient  to  warrant  further  experiment  in  this  method 
at  Southwest  Paw,  but,  he  reasoned,  that  the  success  of  the  jetty  system,  as  applied 
at  the  Saluna  mouth  of  the  Danube,  presaged  even  great^  success  if  applied  at 
South  Pass,  and  warranted  its  consideration. 

Gen.  A.  A.  Humphreys,  Cliief  of  Engineers,  United  States  Army,  criticised  Gen- 
eral Barnard's  preference  for  jetties,  and  estimates  that  the  rapid  advance  of  the  bar 
will  make  the  extensions  of  the  jetties  costly  and  their  maintenance  uncertain;  that 
the  earthy  matter  brought  to  the  crest  of  the  bar  was  not  deposited  in  deeper  water, 
as  was  contended,  but  was  laid  upon  the  lighter  material  which  was  carried  in  sus- 

Sension  considerable  distances  beyond  the  bar  and  caused  the  greater  portion  of  the 
11,  since  it  was  by  far  the  greater  portion  of  the  matter  transported  by  the  river; 
that  the  result  of  this  was  to  really  shoal  the  water  in  advance  of  the  bar  in  such 
manner  that  the  bar  really  advanced  into  shoaler  water,  and  if  the  jetties  were  built 
the  material  would  be  restricted  as  to  the  areas  on  either  hand,  and  the  advance 
would  be  greatly  accelerated  in  consequence. 

General  Newton,  in  a  review  of  General  Barnard's  dissenting  report  relative  to 
the  application  of  jetties  for  the  improvement  of  the  entrance  to  the  Mississippi 
River,  practically  reiterates  General  Humphrey's  views  and  (fuestions  the  perma- 
nency of  the  improvement,  for  the  reason  that  the  prolongation  of  the  Jetties  to 
keep  pace  with  the  rapid  increase  in  the  bar  would  introduce  so  much  resistance  to 
the  flow  of  water,  in  time,  that  the  water  would  seek  some  other  pass:  furthermore, 
the  prolongation  of  the  main  stream  must  be  considered,  since  it  is  not  known 
whether  the  delta  advances  simultaneously  with  the  prolongation  of  the  main 
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btreaniy  or  whether  tho  main  Btream  did  not  prolong  its  conrse  violently  by  break- 
ing through  at  some  point,  and  so  discarding  the  passes  which  have  for  some  time 
been  advancing  into  the  Gulf  at  the  average  rate  of  262  fet*t  per  annum. 

One  of  the  most  remarkable  differences  of  opinion  in  these  disoussious  is  that  which 
relates  to  the  annual  advance  of  the  bar  formation.  General  Barnard  claimed  that  if 
the  jetties  were  extended  to  the  required  depth  of  channel  beyond  the  crest  of  the 
bar,  and  the  channel  deepened  by  dredging,  the  force  of  the  current  would  be  snf¥i- 
cient  to  project  the  material  so  far  into  the  Gulf  that  the  bar  would  not  reach  the 
height  of  the  bottom  of  the  proposed  channel  until  the  conditions  as*  to  fill  and  dis- 
tribution of  material  in  the  Gulf  approximated  that  which  existed  previous  to  the 
improvement.  General  Newton  estimated  that  the  bar  advance  at  Southwest  Pass 
would  be  ms  much  as  1,014  feet  per  annum,  and  at  South  Pass  2,240  feet,  the  more 
rapid  advance  for  the  smaller  pass  being  due  to  the  greater  contraction  of  the  chan- 
nel between  the  jetBJr  heads. 

The  report  of  the  Board  upon  the  canal  project  was  followed  by  the  proposition  of 
Mr.  Eads,  in  February,  1874,  to  improve  the  entrance  to  the  Mississippi  River  by 
jetties  at  Southwest  Pass  for  the  sum  of  $10,000,000,  payments  to  begin  when  a  depth 
of  20  feet  was  secured,  and  continuing  as  certain  greater  depths  were  secured  until 
28  feet  had  been  secured  and  $5,000,0(^  had  been  paid.  The  remaining  $5,000,000  to 
be  paid  in  installments  of  $500,000  each,  conditional  upon  the  permanence  of  the 
channel  for  ten  years. 

A  lierce  controversy  resulted  as  a  consequence  of  this  proposition  between  the  advo- 
cates of  the  canal  on  one  side  and  the  supporters  of  the  jetty  scheme  on  the  other,  and 
since  the  principal  part  of  the  discussion  was  theoretical,  it  was  impossible  to  decide 
which  was  the  better  until  further  investigations  of  the  jetty  methods  could  be  had. 
Accordingly,  in  June,  1874,  an  act  was  passed  constituting  a  Commission  to  investi- 
gate and  report  upon  the  improvement  of  the  mouth  of  the  Mississippi  River.  This 
CommisHion  was  organised  pursuant  to  the  following  order: 

Gbnbral  Ordf.rs,  )  Wab  Department,  Ai>JUTAin'-GBNBRAL'8  Office, 

No.  74.  S  Wa$himgtanf  July  f ,  1874, 

Lieut.  Col.  H.  G.  Wright,  Lieut.  Col.  B.  S.  Alexander,  and  Maj.  C.  B.  Comstock, 
Corps  of  Engineers,  I'nited  States  Army;  Prof.  Henry  Mitchell,  United  States 
Coast  Survey;  T.  E.  Sickels,  W.  Milnor  Roberts,  and  H.  D.  Whitcomb,  are,  by  the 
President,  hereby  appointed  a  Board  of  Engineers  under  the  provisions  of  section 
3  of  the  act  approved  June  23,  1874,  entitled  ''An  act  making  appropriations  for  the 
repair,  preservation,  and  completion  of  certain  public  works  on  rivers  and  harbors, 
and  for  other  purposes,"  for  the  purpose  of  making  "a  survey  of  the  mouth  of  the 
Mississippi  River,  with  a  view  to  determine  the  best  method  of  obtaining  and  main- 
taining a  depth  of  water  sufficient  for  the  purposes  of  commerce,  either  by  a  canal 
from  said  river  to  the  waters  of  the  Gulf  or  by  deepening  one  or  more  of  the 
natural  outlets  of  said  river."  They  are  hereby  directed  to  assemble  at  New  York 
City,  N.  Y.y  on  the  20th  instant,  or  as  soon  thereaft«r  as  practicable,  for  the  purpose 
of  organizing  and  entering  upon  the  performance  of  their  duties.  Lieutenant- Co  Ion  el 
Wright  is  designated  as  president  of  the  Board.  H.  D.  Whitcomb  Is  designated  to 
disburse,  under  the  direction  of  the  Board,  the  money  appropriated  to  defray  the 
cost  of  the  survey. 

The  following  is  the  section  of  the  act  of  Congress  above  referred  to : 

''  Sec.  3.  That  a  Board  of  Engineers,  to  be  composed  of  three  from  the  Army,  one 
from  the  Coast  Survey,  and  three  from  civil  life,  be  appointed  by  the  President; 
which  said  board  shall  make  a  survey  of  the  mouth  of  tne  Mississippi  River,  with  a 
view  to  determine  the  best  method  of  obtaining  and  maintaining  a  depth  of  water 
sufficient  for  the  purposes  of  commerce,  either  by  a  canal  from  said  river  to  the 
waters  of  the  Gulf,  or  by  deepening  one  or  more  of  the  natural  outlets  of  said  river: 
and  said  board  shall  make  a  full  and  detailed  estimate  and  statement  of  the  cost  of 
each  of  said  plans,  and  shall  report  the  same,  together  with  their  opinion  thereon, 
showing  which  of  all  said  plans  they  deem  preferable,  giving  their  reasons  therefor, 
to  the  Secretary  of  War,  to  be  presented  at  the  commencement  of  the  second  session 
of  the  Forty-third  Congress;  and  that  the  sum  of  $25,000,  or  so  much  thereof  as  may 
be  necessary,  is  hereby  appropiiated,  out  of  any  funds  in  the  Treasury  not  otherwise 
appropriated,  to  defray  the  cost  of  said  survey," 

Approved,  June  23,  1874. 

By  order  of  the  Secretary  of  War: 

Thomas  M.  Vincent, 

A98Utani  Adjutant-GeneraL 

In  the  report  of  this  Board,  submitted  January  13, 1875,  it  is  stated:  '*As  there  has 
been  no  example  in  this  country  of  the  improvement  of  a  large  river  mouth  so  as  to 
give  an  outlet  to  the  sea,  with  much  deeper  water  than  naturally  exists  on  its  bar, 
the  Board,  in  xta  consideration  of  what  experience  has  shown  elsewhere  to  be  prac- 
ticable in  such  a  case,  has  found  its  only  examples  in  the  mouths  of  European  rivers. 
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"  There  bus  been  great  differences  of  opinion  among  engineers,  not  only  in  thiH 
cuuntry,  but  in  Enrope,  as  to  whether  the  best  method  of  secnring  a  deep-water  out- 
let from  a  sediment- bearing  river  which  empties,  like  the  Mississippi,  the  Vistula, 
the  Danube,  and  the  Rhone,  into  a  nearly  tideless  sea,  is  by  jetties  or  by  a  lateral 
caual/^ 

In  order  to  gain  a  better  knowledge  ,of  the  various  rivers  abroad  which  have  been 
improved,  the  Board  visited  the  rivers  named,  and  also  the  North  Sea  and  Suez 
Canal. 

The  result  of  these  examinations  abroad  (while  additional  information  has  been 
gained  on  almost  every  point  relating  to  the  problem  before  them)  has  been  to 
largely  strengthen  their  estimate  of  the  valne  for  jetties  at  the  month  of  the  Missis- 
sippi River  of  the  fascine  dikes  used  in  Holland  by  Calend  in  the  improvement  of 
the  Maas  mouth  of  the  Rhine. 

The  Board  visited  the  locality  of  the  proposed  canal  below  New  Orleans,  and 
fully  considered  its  plans,  etc.  It  estimated  the  cost  to  be  $10,296,500  for  construc- 
tion, and  $60,885  per  year  for  cost  of  maintenance. 

In  considering  the  method  of  deepening  the  water  on  one  of  the  bars  by  jetties, 
the  Board  makes  the  following  statements: 

"  On  examining  a  map  of  the  mouths  of  this  river  it  will  be  seen  that  each  pass, 
through  the  greater  part  of  its  length,  has  a  nearlv  constant  width,  but  that  it 
widens  toward  its  bar,  so  thkt  on  its  outer  crest  it  has  several  times  its  ordinary 
width,  while  its  depth  is  less  in  something  like  the  same  proportion.  The  cause  of 
this  change  seems  to  be  the  following:  The  river  water  as  it  approaches  the  bar  is 
somewhat  above  the  level  of  the  Gulf,  and  so  tends  to  diverge,  the  stream  thus 
becoming  thinner  and  wider.  This  thinning  and  widening  is  aided  by  the  greater 
density  of  the  salt  water,  which  makes  the  fresh  water  rise  over  it  on  a  slope  that  is 
steeper  as  the  velocity  of  the  river  water  is  less.  This  thinned  sheet  of  water  forms 
its  own  banks  as  the  bar  moves  out  to  sea;  but,  as  in  this  wide,  shallow  stream  the 
friction  is  great  near  the  banks,  deposits  begin  there,  the  stream  is  narrowed  and 
deepened,  and  in  time  that  part  of  the  stream  obtains  the  form  already  assumed  by 
the  portion  above,  which  allows  the  water  to  pass  with  least  resistance.  To-day, 
while  there  are  but  7  feet  of  water  on  the  outer  crest  of  the  South  Pass  bar,  it  is  yet 
only  about  12,000  feet  from  the  bar  to  30  feet  of  water  above  the  bar,  and  it  follows, 
if  the  bar's  pmgress  into  the  Gulf  has  been  for  the  last  one  hundred  and  twenty 
years  the  same  as  for  the  last  thirty-six  years  (about  100  feet  per  annum),  that  one 
hundred  and  twenty  years  ago  the  outer  crest  of  the  South  Pass  bar  was  where  now 
there  is  a  deep  channel.  As  the  bars  move  out  to  sea,  the  river  is,  then,  all  the  time 
eroding  a  channel  of  the  characteristic  deep-water  cross  section  behind  and  through 
them.  The  object  of  the  jetties  is  to  aid  and  hasten  this  erosion.  If,  starting  from 
a  point  in  a  pass  above  its  bar,  where  there  are  now  30  feet  of  water,  we  build  jet- 
ties which  so  confine  the  pass  that  it  shall  have  the  width  all  the  way  to  deep  water 
it  now  has  at  the  starting  point,  we  shall  be  helping  the  pass  to  assume  the  deep- 
water  cross  section  it  would  ultimat'Cly  take,  and  oy  aiding  it,  if  necessary,  by 
dredging,  should  be  able  to  reduce  at  pleasure  the  time  required  for  the  process. 

'''mis  plan  is  then  adopted  for  the  improvement  of  a  natural  outlet,  namely,  to 
begin  parallel  dikes  at  the  banks  of  a  pass  where  there  are  now  30  feet  of  water 
iu  the  middle  and  carry  them  over  the  bar  to  30  feet  water  outside  (unless  the 
depth  is  obtained  before  the  dikes  have  reached  the  30- foot  curve),  allowing  the 
river  to  erode  the  bottom  between  the  dikes  till  the  waterway  between  them  every- 
where has  the  same  cross  section  as  at  their  beginning,  aiding  the  erosion  by  dredg- 
ing or  stirring  if  it  is  not  rapid  enough  without. 

"The  Board  considered  the  question  of  limiting  the  waterway  to  the  cross  section 
of  30  feet  maximum  depth  by  converging  jetties  on  the  bar,  and  by  spur  dikes  in 
the  Pass  above,  instead  of  by  parallel  dikes.  In  view  of  the  lack  of  experience  iu 
such  work  in  this  country,  and  of  the  danger  of  excessive  scour  around  the  ends 
of  spur  dikes,  it  was  deemed  advisable  to  adopt  parallel  dikes  as  offering  fewer  con- 
tingencies and  less  difficulty  of  construction.  Tne  depth  of  30  feet  has  been  chosen 
in  order  that  some  time  may  elapse  before  the  bar,  which  will  form  at  the  sea  end 
of  the  jetties,  can  have  less  than  25  feet  at  mean  low  water  upon  it,  that  being  the 
minimum  depth  which  it  is  desired  to  maintain. 

*'  Having  adopted  a  general  plan  for  the  improvement  of  one  of  the  natural  out- 
lets, it  remains  to  fix  on  that  one.  As  the  improvement  of  any  will  be  costly,  but 
one  should  be  improved,  and  that  should  be  made  a<lequate  for  all  purposes. 

"The  passes  which  have  been  most  carefully  considered  are  the  South  and  South- 
west. 

"In  comparing  these  passes,  it  is  seen  that  while  the  average  width  of  the  body 
of  the  South  Pass  is  700  feet,  that  of  Southwest  Pass  is  about  1,400.  The  greater 
width  is  more  favorable  to  navigation ;  but,  in  the  opinion  of  the  board,  the  South 
Pass,  wlien  improved,  will  be  adequate  to  the  present  and  prospective  wants  of 
pomnierce.    The  estimated  sum  req^uired  for  the  construction  and  maintenance  of 
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the  works  for  the  iinproyement  of  tbe  Sonth  Pass  is  $7,942,110,  and  for  Southwest 
Puss  is  $16,053,124.  It  is  assamed  that  the  Sonthwest  Pass  bar  advances  abont 
tbree  tinies  as  fast  as  the  South  Pass  bar. 

'*'rhe  Sonth  Pass  being  enthvly  a<1eqnate,  the  much  greater  cost  of  iuiproving  the 
Inrger  pass  would  not,  in  the  opiuion  of  the  Hoard,  be  warranted  either  by  the  some- 
what greater  ease  of  entering  it  in  storms  or  of  uavigating  it  when  once  insidr. 
The  former  is  12.9  miles  long,  the  latter  being  18  miles,  and  is  lengthened  only  about 
one- third  as  fast  as  the  latter. 

*'The  cost  of  improving  Pims  a  Loutre  would  also  be  far  greater  than  for  8onth 
Pass,  without  advantages  sufficient  to  justify  the  increased  cost.  The  South  Paew 
has  the  advantage  that  the  works  for  its  improvement,  which  would  require  at  lesist 
two  or  three  years  for  their  execution,  would  in  no  wa}'  interfere  with  eommerce. 
The  Board  is,  therefore,  of  opinion  that  if  any  natural  outlet  is  improved  it  should 
be  the  South  Pass. 

''The  Sonth  Pass  of  the  Mississippi  is  12.9  miles  long,  has  an  average  width  of 
730  feet  and  a  minimum  interior  channel  depth  of  29  feet.  It  is  11,900  feet  from  the 
30- foot  curve  inside  the  pasH  across  the  bar  to  30  feet  outside.  The  minimum  depth 
on  the  bar  Is  7  feet.  It  disclmrges  at  its  month  about  57,000  cubic  feet  of  water  ]»er 
second  and  about  22,000,000  cubic  yards  of  sediment  in  suspension  per  annum.  It 
has  a  shoal  at  its  head,  with  a  minimum  depth  on  it  in  channel  of  17  feet. 

"For  the  improvement  of  the  South  Pass  the  Board  recommends  parallel  dikes  or 
jetties  constructed  of  brush,  fascines,  and  stone,  in  the  same  general  way  as  tlniee 
used  by  Mr.  Calend  at  the  mouth  of  the  Maas. 

''These  dikes  should  begin  at  the  two  banks  of  the  pass,  about  1,650  feet  below 
the  South  Pass  light-house,  where  the  river  has  a  width  of  nearly  900  feet  and  a 
maximum  depth  of  30  feet.  They  should  run  in  straight  lines  parallel  to  each  other 
in  the  direction  of  the  pnss  to  where  the  water  is  30  feet  deep  outside  of  the  bar, 
])rovided  it  should  be  necessary  t>o  carry  them  so  far  as  to  secure  30  feet  depth.  The 
dikes  for  the  first  7,100  feet  should  be  10  feet  wide  on  top;  should  then  widen 
gradually  to  20  feet  in  a  further  distance  of  2,050  feet:  should  then  gradually  widen 
to  50  feet,  which  is  to  be  the  width  in  30  feet  of  water.  At  present  this  last  length 
would  be  about  2,750  feet  and  the  total  length  of  each  dike  11.900  feet.  The  first 
7,100  feet  of  the  dikes  to  have  side  Hlopes  of  two-thirds  (two  vertical  to  three  hori- 
zontal), the  rest  to  have  side  slopes  of  one  fourth  down  to  15  feet  below  water,  and 
beneath  that  depth  slopes  of  one-half;  the  top  of  the  dikes  to  be  rounded  and 
paved,  the  crown  rising  to  high  water  of  spring  tides. 

"The  question  of  the  average  annual  expense  of  prolonging  the  jetties  is  a  very 
serionr  one.  It  depends  on  the  annual  advance  of  the  25-foot  curve,  that  depth  being 
required.  At  present  the  muddy  water  issuing  from  the  South  Pass  spreads  out  in 
somewhat  of  a  fan  shape,  the  handle  of  the  fan  being  at  the  mouth  of  the  pass  and 
the  ribs  Heveral  miles  in  length. 

"If  the  proposed  jetties  were  instantly  completed  and  the  new  channel  scoured 
out  essentially  the  same  amount  of  sediment  would  be  spread  out  in  fan  shape,  bnt, 
from  the  greater  velocity  of  the  issuing  water,  the  ribs  of  the  fan  would  be  longer 
while  the liandle  would  be  narrower.  More  of  the  sediment  would  at  first  be  deiios- 
ited  far  out  in  the  Gulf  than  before.   • 

"  But  with  the  present  rate  of  advance  the  25-foot  curve  one  hundred  and  twenty 
years  ago  was  about  12,000  feet  above  its  pre8eut  position,  and  if  the  volume  of 
water  carried  by  the  pass  is  kept  the  same,  neglecting  the  slight  ditference  in  slope 
of  the  Gulf  bottom  outside  the  present  bar,  in  about  one  hundred  and  twenty  year>) 
a  new  end  for  the  pass  will  probably  be  formed  of  the  same  general  shape  nn  tbe 
lower  12,000  feet  of  the  present  pass.  It  makes  little  difference,  in  the  whole  time 
required  to  accomplish  the  work,  whether  the  same  volume  of  water  fiows  out  at 
starting  over  the  present  shallow  barer  from  between  two  dikes  which  force  the 
water  to  take  a  depth  of  30  feet.  In  an  average  of  many  years  the  rate  of  projn*<^^'^ 
must  be  about  the  same  as  now,  namely,  100  i'eet  per  annum,  the  volume  of  ^water 
being  kept  as  at  present,  and  it  is  on  this  basis  that  the  av4Tage  annual  cost  of 
extension,  namely,  $130,000,  has  been  computed. 

"  It  has  already  been  stated  that  it  is  proposed  to  obtain  a  depth  of  30  feet  between 
the  jetties,  in  order  that  some  years  may  elapse  before  the  shoal  which  will  form 
bevond  the  jetties  can  have  on  it  less  than  the  required  depth  of  25  feet  in  the  chan- 
nel through  it.  There  are  no  precise  data  for  estimating  this  period.  Goiii|if  r(ni- 
ward  fh>m  the  upper  end  of  the  proposed  dikes,  the  slope  of  the  bottom  of  the  South 
Pass  is  about  fijj.  This  slope  doubtless  depends  mainly  on  the  velocity  of  the  ^-uter 
flowing  through  it  and  on  the  lifting  of  the  fresh  water  by  the  salt.  As  the  causes 
remain  essentially  the  same,  it  would  seem  natural  that  the  new  end  of  the  South 
Pass  to  be  formed  by  the  sediment  passing  through  the  jetties  should  at  least  have 
the  same  bottom  slope.  If  this  assumption  were  true,  the  bottom  would  at  la»t 
shoal  from  30  to  25  feet  in  a  distance  of  5  by  440  =  2,200  feet,  and  the  time  req  uired 
would  be  about  twenty-two  years.    This  time  would  be  shortened  by  two  causes: 
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First,  there  are  aboat  3,000,000  cubic  yards  of  material  to  be  sconred  ont  between 
the  Jetties,  thus  increasing  the  general  bar  'accretion  by  that  amonnt  and  hasteninK 
the  advance  of  the  pass.  As  the  scour  would  be  distributed  over  several  years,  and 
as  the  South  Pass  carries  about  22,000,000  cubic  yards  of  sediment  in  suMpension 
annually  to  the  Gulf,  the  effect  of  this  3,000,000  yards  can  not  be  reJativelv  large; 
second,  at  and  below  the  point  where  it  is  proposed  to  begin  the  jetties  the  river 
velocity  now  diminishes  very  slowly,  as  it  is  confined  by  a  slowly  widening  channel, 
while  when  the  jetties  are  completed  and  the  channel  scoured  out  the  water  issuing 
from  them  will,  having  at  first  no  banks  to  confine  it,  spread  ont  more  rapidly,  thus, 
perhaps,  losing  velocity  more  rapidly  and  forming  a  steeper  seaward  slope  on  the 
bottom  than  now  exists  at  the  upper  end  of  the  proposed  dikes. 

''This  steeper  slope  seaward  from  the  30  feet  of  water  between  the  Jetties  would 
give  a  shoal  of  25  feet  at  a  distance  of  less  than  2,200  feet,  and  in  a  period  of  less  than 
twenty-two  years.  The  period  is  uncertain ;  experience  alone  can  determine  the 
precise  time.  Different  estimates  made  by  this  method,  and  others  by  different  mem- 
bers of  the  board,  vary  largely,  and  ten  years  have  been  assumed  for  the  purpose  of 
estimate.  In  ten  years,  then,  it  is  assumed  that  the  Jetties  will  have  to  be  lengthened 
1,000  feet.  As  shoals  will  have  formed  at  the  ends  of  the  Jetties,  it  has  a£o  been 
assumed  that  the  extension  will  be  in  water  averaging  15  feet  in  depth. 

**  It  has  been  stated  that  there  is  a  shoal  at  the  head  of  South  Pass,  with  but  17  feet 
of  water  on  it.  At  present  this  shoal  is  scouring  out.  Should  that  scouring  not 
give  a  depth  as  great  as  at  the  shoalest  point  below  in  the  pass,  the  construction  of 
a  dike  to  deflect  more  water  into  it  M-ould  become  necessary.  Should  the  South 
Pass  increase  much  beyond  its  present  size,  it  might  become  necessary  to  put  an 
apron  on  the  bottom  and  sides  of  the  pass,  near  its  head,  to  stop  that  increase." 

The  estimated  cost  of  the  Jetties  at  South  Pass  were,  for  construction,  $5,342,110, 
and  $130,000  per  annum  for  cost  of  extension,  etc.  For  Southwest  Pass  a  similar 
estimate  was  made,  as  follows:  First  cost  of  Jetties,  $8,253,124;  annual  cost  of  exten- 
sion, $390,000. 

The  Board  felt  certain  that  the  required  depths  could  be  secured  by  Jetty  con- 
structions, and  recommended  that  South  Pass  be  improved  in  this  manner,  and 
concludes  that  if  Congress  adopts  this  system  that  the  whole  amount  ehould  be  apprO' 
priaied  at  once  or  in  some  way  he  made  available. 

Gten.  H.  G.  Wright  withheld  his  signature  for  the  reason  that  he  did  not  believe 
the  method  promised  an  adequate  and  permanent  channel,  which  the  canal  project 
did,  and  therefore  gave  his  preference  to  the  latter  method. 

Soon  after  the  presentation  of  this  report  Mr.  Eads  made  a  new  proposition  to  Con- 
gress to  make  a  channel  30  feet  deep  at  the  mouth  of  Southwest  Pass  for  $8,000,000, 
and  maintain  it  for  twenty  years  for  an  annual  sum  of  $150,000,  a  first  payment  of 
$500,000  to  be  made  when  a  depth  of  22  feet  was  reached,  and  other  amounts  as 
greater  depths  were  reached  until  30  feet  was  reached,  when  a  certain  sum  was  to  be 
held  as  security  for  maintenance,  one-half  to  be  paid  at  the  end  of  ten  years,  the 
other  at  the  end  of  the  twenty  years.  The  complete  statement  is  not  repeated,  for 
the  reason  that  it  was  not  accepted. 

Gen.  A.  A.  Humphreys,  Chief  of  Engineers,  opposed  this  measure,  for  the  reasons, 
mainly,  that  the  improvement  would  not  be  permanent,  and  that  the  rapid  advance 
of  the  bar  would  render  its  maintenance  inordinately  expensive. 

Mr.  Eads's  able  presentation  of  his  case  before  the  House  committee,  backed  by  the 
favorable  report  of  the  Board,  sufficed  to  withdraw  all  opposition,  practically,  in 
the  House ;  but  when  the  matter  went  to  the  Senate,  the  i>ossibility  of  gaining  the 
same  results  at-  South  Pass  at  far  less  cost  influenced  the  members  to  advise  Mr. 
Eads  that  if  he  would  not  agree  to  improve  the  smaller  pass  for  $5,250,000,  with 
the  same  guarantees,  and  agree  to  maintain  the  30-foot  depth  for  twenty  years  at 
$100,000  per  annum,  the  work  would  not  be  placed  in  his  hands.  He  consented  to 
this,  and  the  bill  covering  the  conditions  of  the  work,  modified  as  to  cost  and  loca- 
tion, became  a  law  March  3, 1875. 

The  Jetties  at  South  Pass  were  declared  finished  in  July,  1879,  at  which  time  the 
payment  for  maintenance  began  to  run,  and  the  maintenance  of  the  required  channel 
nas  been  complied  with,  with  the  exception  of  about  five  hundred  days,  to  date, 
when  the  legal  channel  did  not  exist.  The  deficiencies  have  been  distributed 
between  the  pass  itself,  the  Jetty  channel,  and  the  channel  through  the  bar  in  the 
Onlf  in  advance  of  the  ends  of  the  Jetties. 

The  channel  in  the  pass  proper  is  required  to  have  a  navigable  depth  of  26  feet 
throughout,  from  the  deep  water  of  the  main  river  to  the  beginning  of  the  Jetty 
channel. 

The  Jetty  channel  is  required  to  have  a  channel  26  feet  deep  and  200  feet  wide, 
with  a  central  depth  of  30  feet  without  regard  to  width,  this  channel  to  continue  to 
the  deep  water  of  the  Gulf. 

Between  the  river  and  the  Jetty  channel  the  pass  has  filled  considerably  in  places, 
the  tendency  apparently  being  to  assume  an  uniform  cross  section  and  slope. 
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Between  the  jeitiee  filling  has  oooarred  at  internals;  but  the  channel  is  maintained 
with  reasonable  snccess  by  dredging.  Bbyond  the  jetties  a  bar  has  formed,  thronsh 
which  a  channel  is  maintained  with  bnt  little  dredging  so  far.  A  chart  showing  the 
advance  of  the  different  carves  of  depth  between  1879  and  1896  beyond  the  sea  ends 
of  the  South  Pass  Jetties  is  attached. 

CONCLUSIONS. 

Upon  examining  this  chart,  the  manner  of  the  re-forming  of  the  bar  is  disclosed. 
The  greater  portion  of  the  sediment  ejected  by  the  pass  is  deposited  to  the  westward. 
The  20  and  30  foot  curves  exhibit  this  in  a  marked  degree  in  the  immediate  vicinitv 
of  the  Jetty  ends.  The  40-foot  curve  seems  to  be  less  affected  in  the  area  examined, 
but  probably  inclines  shorewards  on  the  easterly  side  upon  the  prolongation  of  the 
line  shown.  The  50-foot  curve  of  1896  probably  inclines  shorewards  on  the  east,  like 
the  40-foot,  bnt  all  the  curves  beyond  the  40-foot  curve  of  1896  are  very  irregular, 
though  possessing  identical  features.  Three  distinct  valleys  are  indicated  as  pene- 
trating the  formation  in  front  of  the  jetty  ends;  a  very  pronounced  one  to  the  east, 
a  second  similar  one  to  the  west,  ana  one  not  quite  so  pronounced  between  these. 
Below  the  40-foot  cnrve  of  1896  a  ridge  extends  as  far  as  the  100-foot  curve,  and  prob- 
ably beyond.  This  ridge  is  in  line  with  the  30-foot  channel  between  the  jetties,  and 
that  through  the  bar  to  the  eastward  of  the  axis.  The  ridge  to  the  west  of  this  is 
not  so  marked,  and  the  middle  valley  may  almost  be  disregarded  as  of  little  oouse- 

Snence  compared  with  the  very  pronounced  valleys  to  the  east  and  west  of  it.  These 
eep  valleys  have  their  center  lines  inclined  nearly  in  the  direction  of  the  prevailing 
wind,  and  are  dne  to  wind  and  tidal  currents,  which  oppose  the  issaing  stream  and 
deflect  it  to  one  side  or  the  other.  Between  these  valleys  the  important  advance  of 
the  bar  has  taken  place,  since  this  included  area  is  in  front  of  the  Jetty  entrance. 

The  shoal  which  has  lormed  directly  in  f^ont  of  the  entrance  is  the  oatgrowth  of 
several  conditions:  First,  the  sediment  which  was  deflected  by  the  cross  carrent; 
second,  the  finer  material  which  floated  beyond  the  influence  of  the  river  carrent, 
and  was  returned  by  the  action  of  the  wind  and  waves.  This  shoal  is  having  more 
and  more  inflnenoe  upon  the  issuing  current,  and  tends  to  deflect  it  more  and  more 
into  the  face  of  the  prevailing  winds.  The  ultimate  effect  will  be  to  cause  the  direct 
interference  of  the  cross  current  and  issoing  currents,  and  a  consequently  more  rapid 
deposition  of  the  material  to  the  eastward  of  the  line  of  issue.  The  speedy  restora- 
tion of  normal  conditions  will  then  result,  for  the  influence  of  the  jetties  will  no 
longer  prevail,  the  extension  of  the  bar  will  resemble  that  before  the  improvement 
was  undertaken.  The  material  to  the  eastward  of  the  jetties  will  be  far  less  than 
that  to  the  westward,  however,  and  when  the  extension  of  the  jetties  to  meet  the 
new  conditions  becomes  necessary,  the  east  jetty  will  not  have  the  width  of  founda- 
tion to  insure  its  permanence  for  any  considerable  length  of  time. 

The  issue  of  the  water  from  the  opening  between  the  Jetty  ends  shows  that  the 
force  of  the  current  is  sufficient  under  present  conditions  to  not  only  carry  the  sedi- 
ment some  distance  in  advance  of  the  jetties,  but  to  excavate  a  basin  of  considerably 
greater  depth  than  that  in  the  channel  between  the  jetties.  The  force  of  flow  is 
therefore  sufficient  to  drive  the  salt  water  f^om  in  fh>nt  of  the  entrance  and  hold  it 
in  abeyance  for  the  greater  part  of  the  time  that  the  issuing  current  is  charged  with 
a  material  amount  of  sediment,  and  during  low  river,  when  there  is  no  sediment  in 
suspension,  the  ebb  tide  is  sufficiently  strong  to  maintain  this  small  basin  and  the 
channel  through  the  bar,  the  shoaUng  effect  of  the  tidal  current  being  greater 
between  the  jetties  than  outside. 

Unless  the  sediment  borne  to  the  mouth  of  the  Jetties  could  be  entirely  eliminated, 
it  is  folly  to  imagine  that  such  a  system  of  improvement  can  give  permanent  results, 
and  although  the  prolongation  of  the  jetties  may  not  be  required,  and,  indeed,  be 
impossible  for  some  time,  there  surely  comes  a  time  when  prolongation  must  take 
place,  and  this  extension  will  be  both  expensive  and  difficult. 

The  prolongation  will  have  to  be  made  on  the  narrow  ridge  directly  in  front  of  the 
jetties,  where  the  shoaling  is  snreatest  and  the  duration  of  the  bedencial  results  the 
least,  or  a  lateral  course  must  be  pursued  with  far  less  promises  of  durability.  The 
system  itself  is  incapable  of  being  made  to  endure  far  all  time,  but  must,  in  the  nat- 
ural order  of  things,  come  to  a  positive  end  and  be  abandoned. 

The  principles  of  bar  formation  are  practically  as  stated  by  Humphreys  and  Abbot, 
so  long  as  the  natural  conditions  exist.  The  bar  advance  is  explained  and  the  theory 
is  sufficiently  exact  to  meet  the  situation,  but  when  the  natural  conditions  are  dis- 
turbed by  the  construction  of  oonfining  jetties  the  advance  of  the  bar  is  not  made  in 
exactly  the  same  manner,  since  the  issuing  water  has  sufficient  force  to  carry  the 
material  some  distance  into  the  sea,  where  the  deposit  takes  place  in  deep  water 
and  where  the  re-formation  of  the  natural  bars  commence  and  grow,  until  the  con- 
ditions in  advance  have  been  restored  and  the  lateral  areas  built  up  so  as  to  form 
natural  banks  or  shoals,  and  so  bring  about  a  restoration  of  natural  conditions. 
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The  natural  rate  of  advance  of  the  bar  gives  an  approximation  of  the  time  which 
may  be  estimated  to  elapse  from  the  time  when  the  ietties  are  completed  to  the  time 
when  the  bar  will  have  re-formed,  or  to  the  time  wnen  the  farther  extension  of  the 
jetties  will  be  necessary,  supposing  the  conditions  at  the  Head  of  the  Passes  to  con- 
tinue favorable. 

At  South  Pass  the  depth  of  channel  reqnired  is  30  feet  at  flood  tide.  The  30-foot 
curve  has  advanced  between  1879  and  1896  a  distance  of  about  700  feet.  Measured 
ou  a  line  from  the  most  advanced  point  of  the  curve  of  1879,  and  parallel  witli  the 
present  30-foot  channel  through  the  bar  to  the  westward  of  this,  the  advance  has 
oeen  much  greater.  On  the  prolongation  of  this  line,  where  the  advance  of  the  40- 
foot  curve  has  been  the  least^  the  advance  of  the  40- foot  curve  has  been  900  feet,  and 
practically  occupies  the  position  of  the  earlier  50-foot  curve.  Beyond  the  40-foot 
curve  the  advance  of  the  other  carves  have  been  far  greater,  the  60-foot  curve  of 
1896  coinciding  with  the  80-foot  curve  of  1879. 

The  distance  between  the  30-foot  curve  outside  the  natural  mouth  and  40-foot 
curve  before  the  Jetties  were  built  was  1,600  feet,  or  a  slope  between  of  j^,  and 
between  the  40- foot  and  50-foot  curves  the  slope  was  ^V*  At  present  the  slope  between 
the  30  and  40  foot  curves  is  ^,  or  much  steeper,  and  between  the  40-foot  and  50-foot, 
measured  on  the  same  line  to  the  nearest  point  of  50-foot  curve,  about  the  same 
sJope  {^)f  much  flatter. 

Before  improvement,  the  distance  fh>m  the  inside  30-foot  curve  of  depth  to  the 
20-foot  chrve  of  depth  was  about  2,900  feet.  The  end  of  the  30-foot  channel  was  well 
inside  of  the  protection  of  the  natural  banks :  but  measuring  off  the  2,900  feet  from 
the  ends  of  the  jetties,  in  the  direction  heretofore  used,  the  end  of  this  measurement 
would  fall  about  midway  between  the  most  advanced  and  least  advanced  positions 
of  the  present  40-foot  curve  of  depth  in  the  Gulf,  as  the  filling  at  this  locality  has 
been  about  0.6  of  a  foot  a  year.  If  this  rate  was  to  continue,  the  40-foot  depth  would 
have  shoaled  to  20  feet  aboat  the  year  1929. 

Originally  the  distance  between  the  30-foot  curve  inside  and  the  same  curve  outside 
was  12,3fi0  feet.  In  1896,  Arom  the  ends  of  the  Ietties  to  the  outside  of  the  30foot 
curve,  ignoring  the  channel  through  the  bar,  which  has  failed,  at  times,  to  maintain 
the  30-foot  depth,  the  distance  is  only  about  1,600  feet. 

The  plateau  which  supports  the  bar,  which  has  less  than  30  feet  of  water  over  it, 
is  very  lar^e,  and  is  approximately  without  limits  on  the  eastern  side.  So  long  as 
this  condition  prevails  the  growth  of  the  bar  in  height  will  be  retarded,  but  this 
condition  will  be  greatly  changed  when  the  bank  on  the  west  has  extended  a  little 
farther.  It  is  reascmable  t-o  expect  that  when  the  20-foot  contour  shall  have  reached 
the  present  50-foot  contour's  position  the  bar  will  have  considerably  less  than  30 
feet  of  water  over  it,  or  through  it.  At  the  present  advance  of  this  20-foot  contour 
the  50-foot  contour  will  be  reached,  in  all  probability,  by  1913;  at  the  present  tims 
the  30  and  40  foot  oorves  approach  each  other  closely  on  the  west  side.  On  the  east 
side  the  approach  is  not  so  near.  The  30-foot  about  coincides  with  the  40-foot  con- 
tour of  1879,  while  on  the  west  side  the  20-foot  contour  coincides  with  the  40-foot 
of  1879  (later  survey  shows  it  has  nearly  reached  the  40-foot),  or  the  20-foot  (of  1896) 
contour  advances  much  more  rapidly  than  the  30-foot  on  the  east.  Unless  the  basin 
in  front  of  the  jetties  enlarges  much  more  rapidly  than  it  does,  the  bar  will  be  so 
broad  that  it  will  be  imposMble  to  maintain  through  it  with  a  reasonable  amount  of 
dredging  a  channel  of  30  feet,  and  it  is  doubtful  if  this  channel  could  be  mainlined 
uninterruptedly  at  25  feet  for  any  length  of  time. 

Under  the  very  best  of  conditions,  the  life  of  the  80-foot  channel,  created  and 
maintained  by  jetties  and  dredging,  will  not  last  at  South  Pass  beyond  1913,  or  say 
for  thirty-four  years  from  completion,  although  the  restoration  of  the  bar  to  ito 
natural  condition  would  require  one  hundred  years  or  a  greater  period. 

The  situation  at  Southwest  Pass  is  not  so  favorable  as  at  Soutn  Pass,  so  far  as  the 
transverse  current  is  concerned,  the  current  being  comparatively  weaker  at  this 
place,  the  advance  of  the  bar  appearing  to  be  very  symmetrical  with  the  axis  of 
the  pass. 

The  advance  of  the  bar  between  the  time  of  the  snrvey  of  this  pass  by  the  Coast 
Survey  of  1867  and  the  present  survey  is  shown  on  the  accompanying  chart.  This 
covers  a  period  of  ttiirty-one  years,  and  the  annual  advance  for  this  whole  time  is  at 
the  rate  of  251  feet  a  year.  To  maintain  this  advance,  it  would  require,  to  fill  up 
the  areas  in  advance  and  on  either  hand,  the  annuiJ  deposit  of  about  32,000,000 
cubic  yards  of  material,  sufficient,  if  it  were  piled  on  the  square  upon  which  the 
Capitol  at  Washington  stands  (a  square  which  is  about  1,650  feet  by  1,400  feet),  to 
raise  the  level  of  the  ground  several  feet  above  the  top  of  the  statue  on  the  top  of 
the  Capitol  dome. 

The  rate  of  advance  of  the  bar  has  undergone  considerable  variations  at  different 
epochs,  as  shown  in  Mr.  Ookerson's  report  In  the  interval  between  1838  and  1857  the 
aavance  was  239  feet  per  annum.  In  that  between  1857  and  1873  it  was  401  feet  per 
annum,  and  between  1873  and  1898  it  shows  but  176  feet  advance  per  annum.    The 
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interval  previonsly  alluded  to  covers  part  of  the  time  when  the  bar  had  its  most  rapid 
advance  and  is,  therefore,  considerably  greater  than  the  present. 

There  is  a  very  material  falling  off  in  the  advance  of  the  bar  since  the  survey  of 
1873.  If  the  quantity  of  materialtransported  is  proportioned  to  the  volume  of  water, 
it  would  appear  that  the  volume  of  discharge  had  materially  diminished.  In  1873, 
at  flood  tide,  the  discharge  was  stated  to  be  408,000  cubic  feet  per  second.  Mr. 
Ookerson's  observations  give  370,000  cubic  feet  as  the  discharge,  when  the  river  was 
at  something  less  than  a  high- water  stage,  probably  what  might  be  called  a  mean 
high-water  stage,  and  for  such  a  stage  the  discharge  is  stated  to  have  been,  in  1873, 
340,000  cubic  feet. 

The  exact  data  relative  to  the  stage  of  the  river  corresponding  to  the  mean  high 
water  is  not  stated.  It  may  be  inferred  that  the  discharge  of  Southwest  Pass  has 
not  diminished  materially  since  1873,  or  sufficiently  to  account  for  the  decrease  in 
the  rate  of  advance  in  the  bar  since  then.  It  is  possible  that  the  character  of  the 
material  broujB^ht  to  the  bar  has  undergone  some  changes  in  recent  years,  and  the 
heavier  material  which  forms  the  bar  proper  may  have  diminished,  and  the  lighter 
material  held  in  suspension  increased.  (The  rapid  advance  of  the  60  and  70  foot  con- 
tours of  depth  at  South  Pass  would  indicate  some  such  change. )  There  may  also  have 
been  some  deflection  of  the  heavier  material  at  the  head,  owin?  to  the  sUl  sunk  across 
the  pass  by  Mr.  £ads.  The  advance  of  the  bar  into  the  Gulf,  since  greater  depths 
must  be  filled  in,  will  account  for  some  of  the  loss,  but  there  certainly  remains  a 
considerable  loss  of  bar-bnilding  material  that  is  unaccounted  for. 

During  the  times  the  bar  was  advancing  rapidly,  the  depth  of  water  on  the  crest 
of  the  bar  was  the  greatest.  This  would  appear  to  indicate  a  loss  of  velocity  which, 
since  the  discharge  at  the  head  of  the  pass  seems  to  be  unchanged,  could  only  occur 
through  the  increased  discharge  of  the  lateral  openings  above  the  mouth. 

The  slope  of  the  pass  varies  £h>m  2  feet  at  high  water  to  0.6  foot  at  low  water. 
At  high  water  the  slope  is  very  steep  from  the  nead  to  about  one-fourth  the  way 
down,  where  some  irregularities  occur.  From  below  this  point  to  the  Pilot  Station 
Bayou  the  slope  is  more  moderate,  but  is  adequate  to  give  sufficient  velocity  of  flow 
to  the  water  to  enable  it  to  maintain  a  very  deep  channel.  Between  the  last  station 
inside  the  banks  to  Stake  Island  the  slope  is  much  steeper  than  the  section  just 
above.  As  this  last  section  is  where  the  expansion  of  cnannel  occurs,  this  sharp 
descent  is  to  be  expected.  If  the  slope  can  be  equalized  throughout  the  entire 
length  of  the  pass,  from  head  to  crest  of  bar,  it  seems  that  it  would  be  sufficient  to 
maintain  a  satisfactory  current  to  deepen  the  channel  across  the  bar  to  as  much  as 
is  desired.  To  accomplish  this  the  pass  will  have  to  be  levied  and  all  lateral  open- 
ings closed. 

The  principal  object  to  be  gained  in  constructing  the  levees  and  jetties  is  to  secure, 
if  possible,  a  channel  from  end  to  end  of  the  pass,  which  shall  have,  as  nearly  as 
possible,  an  unifbrm  capacity  for  discharge,  and  be  as  free  as  possible  from  bends 
throughout. 

As  tne  iprolongation  of  ther  jetties  will  in  time  be  necessary,  the  durabilitv  of  the 
constructions  must  be  such  that  no  reconstruction  will  be  necessary,  but  the  work 
must  be  capable  of  extension,  without  unnecessary  expense  for  preparation. 

Although  the  pass  is  longer  and  the  discharge  of  sediment  greater  than  at  South 
Pass  (it  is  not  deemed  profitable  to  look  further  for  an  example),  it  is  believed  that 
the  deeper  channel  can  be  maintained  with  a  reasonable  amount  of  dredging  for  at 
least  thirty  years,  and  that  the  extension  of  the  jetties  will  not  be  positively 
demanded  until  some  time  later. 

James  B.  Quinn, 
Major,  Corps  of  Engineers, 


LETTER  OF  MR.  M.  J.  SANDERS,  CHAIRMAN  EXECUTIVE  COMMITTEE  OF  THE  GENERAL 
CONFERENCE  ON  IMPROVEMENT  OF  CHANNEL  AT  MOUTH  OF  THE  MISSISSIPPI 
RIVER. 

Executive  Committee,  General  Conference 
On  Improvement  of  Channel  at  Mouth  of  the  Mississippi  River, 

New  Orleans,  December  7, 1898, 
Dear  Sir:  Referring  to  the  question  of  the  economic  value  of  the  improved  chan- 
nel from  the  Mississippi  to  the  Gulf  of  Mexico,  which  the  committee  I  represent, 
together  with  the  commercial  communities  of  the  West,  are  urging  upon  Congress, 
and  which  your  Board  has  been  appointed  to  report  upon,  I  desire  as  briefly  as 
possible  to  call  your  attention  to  a  few  facts,  by  no  means  complete,  in  no  way 
giving  a  full  statement  of  the  case,  but  sufficient,  I  trust,  to  demonstrate  to  yourself 
and  the  members  of  your  Board  the  economic  value  of  a  35-foot  channel  from  deep 
water  in  the  Mississippi  to  deep  water  in  the  Gulf  of  Mexico. 
The  matter  is  not  in  the  slightest  degree  a  local  one,  being  fully  as  national  as 
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any  subject  of  the  kind  can  well  be:  bnt  an  interesting  local  statement,  such  as  I 
beg  to  hand  you  herewith,  is  probably  of  Talue  in  considering  this  matter. 

This  statement  shows  the  exports  of  two  articles  prodaced  in  this  country,  and 
makes  a  comparison  between  the  movements  through  the  port  of  New  Orleans  at 
three  periods  of  abont  ten  years^  space  of  time  between  each. 

I  start  it  with  the  year  1879,  because  that  was  really  the  first  year  after  the  open-  . 
ing  of  the  present  channel  by  Eads  through  the  South  Pass,  with  full  25  to  26  feet  of 
water  from  the  river  to  the  sea  in  place  of  the  previous  depth  of  17  to  18  feet  over 
the  Southwest  Pass  bar. 

You  will  observe  that  the  exports  of  two  main  products  of  the  year  endinf 
August  31  last,  cotton  was  2,752,000  bales,  or  about  700,000  tons,  ^rain  41,819,000 
bushels,  the  latter  product  showing  an  enormous  increase,  the  quantity  being  three 
times  as  great  as  the  year  1887.  It  is  evident  from  this  statement  that  the  port  of 
New  Orleans  is  of  great  importance  as  a  means  of  transportation  for  the  products  of 
the  cotton  and  grain  farmer.  Besides  these  products  there  was  exported  staves  and 
lumber,  cotton-seed  products,  such  as  oil,  oil  cake  and  meal,  and  considerable  flour 
and  packing-house  products  of  various  kinds,  etc.,  to  the  extent  of  800,000  tons. 

To  arrive  at  the  comparative  value  of  our  present  channel  through  the  South  Pass, 
as  compared  with  the  one  we  are  requesting  Congress  to  give  us,  with  35  feet  water 
throug^h  Southwest  Pass,  it  is  advisable  to  figure  the  relative  economy  in  ocean  trans- 
portation which  is  possible  and  probable  when  the  products  of  this  country  can  be 
exported  in  such  tonnage  as  that  for  which  we  require  the  deeper  channel. 

Take  as  an  example  a  comparison  on  a  car^o  of  wheat  and  consider  the  results  of 
a  voyage  made  from  London  to  New  Orleans  m  ballast,  returning  with  such  cargo  on 
two  classes  of  ocean  grain-laden  vessels,  the  largest  the  present  pass  can  accommo- 
date, and  one  for  which  a  35>foot  channel  is  required.  The  first  would  represent  a 
vessel  of  3,000  tons  net  register  of  modem  build,  having  a  capacity  of  some  6,000 
tons  of  grain  and  drawing  25  feet. 

Presuming  this  vessel  obtains  a  rate  of  freight  of  12  cents  per  bushel  from  New 
Orleans  to  £ondon  carrying  240,000  bushels,  she  makes  a  freight  list  of  $28,800. 

With  a  35-foot  channel  from  deep  water  of  the  Mississippi  to  the  Gulf  a  vessel  of 
6,000  tons  net  register  could  safely  reach  the  Gulf  carrying  a  cargo  of  12,000  tons' 
weight,  or  480,000  bushels  of  wheat,  which  is  just  double  that  of  the  largest  grain 
cargo  that  can  leave  the  port  of  New  Orleans  to-day  on  the  average  style  of  vessel. 

After  careful  figuring  and  speaking  from  actual  knowledge  derived  in  some 
twenty-five  years'  experience  in  shipping,  I  can  venture  to  state,  with  confidence, 
that,  owing  to  the  enormous  relative  economy  of  the  larger  vessel,  the  shipowner 
would  reap  as  good  results  on  the  voyage  of  the  6,000-ton  vessel  as  is  at  present 
'  obtained  on  the  3,000- ton  vessel  at  a  freight  rate  hence  to  London  of  8  cents  per 
bushel ;  that  is  4  cents  per  bushel,  or  33^  per  cent,  less  than  is  required  by  the  smaller 
vessel  to  make  the  voyage  profitable,  an  economy  on  the  one  cargo  of  $19,200. 

Allowing  the  reasonable  supposition  that  the  trade  of  New  Orleans  will  continue 
to  increase  in  the  next  three  years  as  it  has  in  the  past,  we  may  look  for  exports 
from  this  port  of  at  least  60,000,000  bushels  of  grain  in  the  year  1901,  and  provided 
the  business  of  this  port  can  then  be  carried  in  vessels  for  which  a  35-foot  channel 
is  requisite,  j»nd  at  a  saving  of  4  cents  per  bushel  less  than  the  present  basis,  there 
is  a  saving  to  the  producer  on  the  one  product  of  grain  alone  of  $2,400,000  per 
annum. 

Upon  cotton,  figuring  an  export  of  3,000,000  bales  and  taking  one-half  cent  per 
pound  as  our  basis  of  present  rates,  we  can  rely  upon  a  saving  on  the  larger  vessel 
of  at  least  85  cents  per  bale,  or  a  total  of  $2,450,000. 

Without  allowing  an  increase  on  other  products,  but  granting  the  same  relative 
economy  on  them  as  on  grain,  and  on  the  same  basis  it  amounts  to  about  $1.80  per 
ton,  or  about  $1,440,000  annually. 

Summarizing,  we  have  on  this  basis  an  annual  economy  on  the  products  from  the 
port  of  New  Orleans  alone — 

Grain $2,400,000 

Cotton 2,450,000 

Other  products 1,440,000 

Total 6,290,000 

This  represents  the  annual  economic  value  of  a  35- foot  channel  in  excess  of  the 
present  one  from  the  Mississippi  River  to  the  sea  on  the  actual  exports  of  the  prod- 
ucts of  this  country,  which  at  present  find  their  way  via  the  port  of  New  Orleans  to 
the  markets  of  Europe. 

As  each  port  in  the  United  States  is  in  direct  and  constant  competition  with  the 
others  (all  transportation  rates  being  figured  from  the  point  of  production  in  the 
interior  to  the  market  of  the  consumer  in  Europe),  deep,  navigable  channels  and 
economic  ocean  transportation  at  any  one  port  have  immediate  eifect  on  the  cost  of 
transportation  by  all  other  routes,  and  tnerefore  upon  the  whole  exports  of  the 
country. 
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The  total  export  of  wheat  and  com  to  Europe  during  the  year  1897  was  221,000,000 
bnshels ;  of  cotton,  6,00(h000  bales,  besides  an  enormoas  quantity  of  other  prodnota. 

The  economic  value  of  deep,  navigable  ohannels  it  beyond  question,  ana  of  that 
from  the  Mississippi  River  to  the  ocean  I  think  the  above  serves  to  fully  demonstrate. 

UiM>n  other  grounds,  the  development  of  the  great  inland  waterway  of  the  river 
Mississippi  and  its  tributaries,  upon  which  Conffreos  has  spent  and  is  si>ending  mil- 
lions witn  great  advantage  to  tne  country  at  Targe,  most  of  which  is  noneflfective 
without  a  modem  channel  to  the  ocean  at  the  rivePs  mouth,  and  of  the  necessity  for 
an  anequaled  f^esh-water  harbor  for  our  naval  vessels,  I  will  not  now  elaborate;  but 
trust  I  have  said  sufficient  to  Justify  your  Board  in  not  only  reporting  favorably  upon 
the  engineering  practicability  of  our  request,  but  in  urging  upon  the  Government 
its  advisability  in  the  interests  of  the  nation's  welfare. 

Yours,  very  troly,  M.  J.  Sandrrs, 

Chairman  Executive  Committee. 

CoL  H.  M.  ROBKRT, 

Fteeident  Board  tf  Engineers  Souihwett  Pa$$,  New  York. 


Statement  of  exporte  from  the  port  of  New  Orleane  to  Europe. 


Number 
ofvetseU. 

Tonnsge 

(net 
registor). 

Cotton. 

Onin. 

Other  general 
freight. 

Yeer. 

prodocte— oil, 

meal,  cake,  Inm* 

ber  and  ataTes. 

etoi 

187» 

OM 
1.078 
1.863 

884.000 
1.800.890 
8.188.843 

BaU$. 

1.888,000 
1, 555, 347 
8.752,000 

BuOkOM, 

7,581,000 

14.112,000 

41.818,000 

Tarn. 
(•) 

800,000 

1887 

1887  to  Aiur.  81. 1808 

a  Ko  reoord. 


£. 


ICBMORANDUM  RRLATIVB  TO  STEAMSHIPS  TRADING  WITH  THX  PORT  OF  NSW 

ORLEANS,   LA. 

[Famished  by  Mr.  M.  J.  Sanders.  ehaJrman  CKecntiTe  oommittee,  general  oonferenoe.] 

There  are  13  foreign  lines,  operating  108  steamships,  making  regular  vovagen  from 
New  Orleans  to  foreign  ports.  There  are  ahout  200  other  steamships  making  irregu- 
lar trips,  most  of  them  *Hramps." 

The  19  largest  steamships  now  plying  to  this  port  are  as  follows,  vis: 


Name. 


Length. 


Width. 


Depth, 
hold. 


weight. 


Draft,  loaded. 
Head.       Stem. 


Musician  .... 
Colombian... 
AntiUian.... 
Tampican.... 
Mobtmorency 

Melrose 

Montrose.... 
Monterey...., 
Montcalm  .... 
Craftsman... 
Workman  .... 

Historiun 

Monarch 

MUwaukee... 
Mount  lioyal . 

Politivian 

Collegian..... 

American 

European..... 


Feet. 
400 
420 
420 
445 
445 
445 
445 
445 
445 
450 
450 
460 
485 
485 
485 
485 
485 
485 
485 


Fe4t. 
47 
49 
40 
45 
51.8 
51.8 
51.8 
51.8 
51.8 
52.0 
52.0 
56 
56 
56 
66 
66.3 
66.3 
66 
66 


FeeL 

81.6 

88.6 

88.6 

30 

88 

88 

88 

88 

38 

80.9 

80.9 

86.6 

84.10 

84.10 

84.10 

84.10 

84.10 

89.6 

89.6 


Ton*. 

6,880 

7,900 

7,000 

7,000 

8,220 

8.290 

8,220 

8,220 

8.220 

9.aM> 

9,050 

9,700 

11.650 

11,550 

11,560 

10,400 

10,400 

11,150 

11.160 


F4eL 

26.4 

25.1 

25.3 

26.9 

34.6 

24.6 

24.6 

24.6 

24.6 

25.8 

25.8 

25.8 

27 

27 

27 

26.1 

20.1 

27 

27 


JPWt. 
M.4 

t7.8 

26.8 

27.9 

26.6 

96.6 

26.6 

20.6 

26.6 

27.8 

27.8 

27.8 

20 

20 

29 

28.1 

28.1 

19.6 

29.6 
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Two  steameiB  bow  nearly  ready  to  start  on  their  first  voyage  to  this  port  are  500 
feet  loner,  will  carry  13,000  tons,  and  draw,  with  fnll  load,  29  feet  forward,  31  feet  aft. 

The  Monarch  cleared  on  the  11th  of  this  month  with  20^946  bales  cotton,  128,571 
buBhels  corn,  in  balk,  18,941  stayes,  a  total  of  9,224  tons. 


MIKUTBS  OF  PUBLIC  HBARINa  H3ELD  BT  THB  BOARD  IN  NEW  ORUBAN8,  LA. 

Nbw  Orleans,  La.,  November  SO,  1898, 

Minntesof  meetinff  of  the  Board  of  Engineer  Officers  appointed  to  determine  npon 
the  practicability  oAhe  improvement  of  the  Southwest  Pass  of  the  Mississippi  River, 
so  as  to  aeonre  a  navigable  channel  of  adequate  width  and  of  35  feet  depth  at  mean 
low  water  of  the  Gulf  of  Mexico;  containing  addresses  delivered  in  behalf  of  the 
improvement  of  Southwest  Pass  by  members  of  the  citizens'  committee  for  the 
improvement  of  the  mouth  of  the  Mississippi  Biver. 

The  meeting  was  called  to  order  at  10.45  a.  m.  in  the  office  of  the  United  States 
engineer,  custom-house.  New  Orleans,  La.,  November  30,  1898. 

Present:  Col.  Henry  M.  Robert,  president  of  the  Board;  MiO*  JAmoB  B.  Quinn  and 
Mi^.  Dan  C.  Kiuffman,  Corps  of  Engineers,  and  a  number  of  gentlemen  representing 
the  shippinff  and  commercial  interests  of  New  Orleans. 

The  president  stated  the  objects  of  the  meeting;  that  the  Board  was  appointed  by 
an  act  of  Congress  to  determine  upon  the  practicability  of  the  improvement  of  the 
Southwest  Pass  of  the  Mississippi  River,  so  as  to  secure  a  navigable  channel  of 
adequate  width  and  of  35  feet  depth  at  mean  low  water  of  the  Gulfof  Mexico. 

The  president  then  called  upon  Mr.  M.  J.  Sanders,  as  chairman  of  the  citizens'  com- 
mittee, to  make  such  remarks  as  he  desired  in  regard  to  the  matter. 

Mr.  Sanders  stated  that  he  wished  first  to  inti^^duce  to  the  Board  and  the  gentle- 
men present  Mr.  Walter  0.  Flower,  mavor  of  the  city  of  New  Orleans. 

Mr.  Flower  arose  and  delivered  the  following  address: 

"I  have  come  naore  in  the  capacity  of  a  looker  on  and  a  listener  than  to  suggest 
any  views  to  this  Board  in  meeting  here,  but  I  have  come,  with  the  heads  of  the 
departments  of  the  government,  to  say  that  this  matter  is  of  such  vast  importance  to 
the  city  of  New  Orleans  that  there  is  nothing  that  can  be  done  that  the  city  and  her 
people  are  not  ready  to  do  to  have  this  work  done.  Some  six  or  eight  months  ago 
the  maritime  association  having  charge  of  the  matter,  headed  by  Mr.  Sanders,  went 
with  some  of  the  commercial  bodies  fiom  New  Orleans  as  a  delegation  to  Congress 
for  the  purpose  of  impressing  upon  the  waterwavs  committee  the  absolute  necessity 
of  some  improvement  in  this  direction.  I  had  tne  honor,  at  the  very  last  moment, 
of  being  added  to  that  committee  that  went  to  Washington  on  that  occasion,  and  I 
found,  when  we  had  listened  to  the  verjr  exhanstive  disquisition  upon  the  subject, 
both  of  the  commercial  importance  and  feasibility  of  this  channel,  as  handled  by  Mr. 
Sanders  and  Governor  Francis,  of  Missouri,  that  1  felt  then,  and  1  feel  now,  that  all 
the  facts  were  so  clearly  condensed  and  put  before  that  committee  that  little  could 
be  added  by  anyone  who  had  not  made  a  special  stud v  of  tne  subject. 

"  I  think  Mr.  Sanders  is  thoroughly  posted  upon  the  needs  of  the  commerce  here 
which  requires  this  additional  outlet,  and  I  hope  we  will  have  the  pleasure  of  hear- 
ing from  him  fully  upon  the  subject,  but  I  want  to  impress  upon  the  Board  more 
particularly  the  importance  of  this  matter  to  the  oitv  itself. 

"In  1872,  when  the  question  was  first  agitated  of  inmishing  an  outlet  to  the  sea, 
a  scheme  was  proposed  by  the  celebrated  engineer,  Eads,  but  it  was  with  ffreat  diffi- 
culty that  he  impressed  his  ideas  upon  Congress  and  secured  the  ri^ht  and  privilege 
of  making  the  experiment.  Surveys  were  made,  but  the  engineering  feat  was  con- 
sidered so  doubtful  that  he  was  given  the  very  worst  outlet  at  the  mouth  of  the 
Mississippi  River  upon  which  to  make  his  experiment— a  small,  narrow  gut,  near 
two  other  outlets,  wnich  were  the  natural  outlets.  We  all  know  that  he  took  South 
Pass,  with  8  feet  of  water  over  the  bar,  and  also  that  he  has  succeeded  by  these 
jetties  in  giving  an  outlet  to  commerce  here,  and  that  we  have  25  or  26  feet  to-day, 
and  that  it  has  been  maintained,  with  the  exception  of  an  occasional  blocking  of 
the  channel. 

''We  believe  that  if  that  work  had  been  done  on  Southwest  Pass  that  a  channel 
ten  times  as  wide  could  have  been  obtained,  and  that  he  could  have  succeeded  in 
getting  35  feet  depth  there  as  well  as  he  obtained  25  feet  through  the  narrow 
pass  he  had  to  use.  The  purpose  of  this  committee  in  going  before  Congress  was 
to  impress  that  view  upon  the  waterways  committee.  They  listened  attentively 
and  seemed  to  be  impressed  with  the  arguments  presented.    Wo  then  called  upon 
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the  Speaker  of  the  Hoase  and  were  pleasantly  received^  and  received  an  intimation 
from  him  that  he  would  favor  the  scheme. 

"  iNow,  we  did  sacceed  to  the  extent  of  getting  an  appropriation  of  $10,000  for  a  pre- 
liminary snrvev  of  Sonthwest  Pass.  The  matter  is  now  abont  to  culminate;  it  is 
in  the  hands  of  yon  gentlemen.  The  Government  pays  the  greatest  deference  to  the 
views  of  the  members  of  the  Engineer  Department,  and  I  feel  sure  that  if,  after  the 
inspection  yon  have  made,  yon  consider  tnis  purpose  feasible  and  the  expenditure 
required  not  excessive  in  propi»rtion  to  the  amount  of  good  it  will  do,  I  believe  that 
you  will  recommend  it  to  Congress,  and  that  that  recommendation  will  result  in  giv- 
ing to  New  Orleans  and  the  entire  Mississippi  Valley  this  very  much  needed  outlet 
and  highway  to  the  sea.'^ 

Mr.  M.  J.  Sanders  then  addressed  the  Board  as  follows: 

"  Mr.  Chairman  and  Gentlemen  of  the  Board :  I  feel  considerable  diffidence  in 
addressing  yon  to-day,  because  I  am,  perhaps,  more  oppressed  with  a  feeling  of  the 
reHponsibility  that  we  have  in  this  matter  than  most  of  the  community  of  New 
Orleans.  And  again,  that  our  committee,  though  it  was  originally  a  representative 
body  irom  the  exchanj|[es  of  New  Orleans,  one  appointed  by  the  Board  of  Trade  and 
added  to  bv  the  various  other  exchanges  of  the  city,  now  represents,  not  the 
exchanges  of  New  Orleans  only,  not  the  commercial  community  of  the  South  only,  but 
we  actually  represent  to-day,  in  all  that  we  say  and  do  in  regard  to  this  highly  impor- 
tant matter,  the  expressed  opinion  of  14  States  of  the  union ;  the  expressed  and 
emphatic  opinion  of  conventions  that  have  met  in  different  parts  of  the  United 
States  and  nave  passed  resolutions  affecting  this  project. 

"I  have  deemed  it  in  order  that  I  read  you,  very  briefly,  extracts  of  opinion  ftt}m 
people  away  from  this  city,  because  I  want  yon  gentlemen  to  understand  that  this 
enormous  undertaking  which  you  have  in  hand,  under  the  act  passed  by  the  last  Con- 
gress, is  in  no  sense  a  purely  local  one.  I  wish  to  clear  that  idea  from  the  mind  of 
everyone,  and  to  convey  that  this  matter  is  absolutely  national,  and  I  want  to  show 
you  in  these  few  brief  paragraphs  that  they  go  to  prove  that  view. 

"At  a  meeting  of  the  Trans-Mississippi  Commercial  Congress,  held  at  Salt  Lake 
City,  Utah,  July  14-17, 1897,  the  following  resolution  was  fMopted:  *  Resolved,  That 
the  phenomenal  increase  in  size,  draft,  and  carrying  capacity  of  ocean  steamers,  and 
the  present  proportions  of  traffic  and  its  wonderful  increase,^  makes  Imperatively 
necessary  a  larger,  better  channel  through  the  mouth  of  the  Mississixipi  River  to  the 
Gulf  of  32  feet  at  mean  low  tide  and  500  feet  wide  its  entire  length.  This  oongreos 
urges  that  the  Government  shall  make  every  proper  speedy  effort  to  that  end.' 

*' Adopted  at  the  Convention  on  the  Improvement  of  the  Western  Waterways,  in 
Davenport,  Iowa,  October  6  and  7, 1897:  'The  growing  commercial  necessities  of  the 
city  of  New  Orleans,  which  is  already  the  second  port  of  the  United  States  in  point 
of  exports,  and  the  entire  Mississippi  Valley,  of  which  it  is  the  natural  outlet, 
demand  that  it  should  be  provided  with  a  certain,  permanent,  and  better  exit  to  the 
Gulf  of  Mexico.  The  increase  which  of  late  years  has  taken  place  in  the  size  and 
carrying  capacity  of  ocean-going  vessels  has  made  the  outlet  through  the  Eads  jet- 
ties wholly  insufficient  to  meet  the  demands  of  commerce.  Inasmuch  as  the  Eads 
contract  will  shortly  expire,  we  urge  upon  Congress  the  pressing  importance  of  imme- 
diately deepening  and  widening  the  channel  through  the  South  Pass,  so  as  to  accom- 
modate the  largest  ocean«goers.  In  our  judgment  the  great  and  growing  importance 
of  that  port  makes  necessary  a  navigable  channel  of  at  least  32  feet,  and  in  order 
that  there  may  be  no  interruption  of  ocean  traffic  we  urge  that  a  scientific  and  care- 
ful survey  be  made  of  the  Southwest  Pass,  which  is  the  best  natural  outlet,  with  a 
view  of  improving  the  same  so  that  it  may  also  be  adapted  to  all  possible  demands 
of  ocean  commerce.'  * 

"Adopted  by  the  Ohio  Valley  Improvement  Association,  in  convention  at  Evans- 
ville,  Ind.,  October  13  and  14, 1897:  'The  commercial  and  transportation  interests 
of  the  port  of  New  Orleans  having  declared  the  present  channel  at  the  month  of  the 
Mississippi  River  insufficient  for  the  needs  of  commerce  and  of  the  great  ships  com- 
ing to  the  port,  and  in  order  that  the  interchange  of  products  with  the  Ohio  Valley 
and  the  markets  of  the  world  may  be  protected  from  any  consequent  hamperings 
and  interruptions,  we  therefore  urge  upon  Congress  the  propriety  and  necessity  of 
providing  for  the  extension  and  deepening  of  the  present  jetty  channel  as  may  be 
recommended  by  the  United  States  engineer  in  charge.' 

*' Still  further,  the  National  Board  of  Trade,  at  its  annual  meeting  in  the  city  of 
Washington  on  December  15,  1897,  adopted  the  following  resolution : 

" '  Resolved,  That  Congress  be  requested  to  take  such  action  at  its  present  session 
as  will  initiate  the  work  of  improving,  by  the  jetty  system  or  otherwise,  the  Sonth- 
west Pass  to  the  Gulf,  so  as  to  provide  for  the  continually  growing  needs  of  the  for- 
eign commerce  of  the  Mississippi  Valley,  besides  protecting  and  permitting  the 
incoming  and  outgoing  of  vessels  in  the  event  of  obstruction  of  the  South  Pass.' 
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"The  Cinoinnati  Chamber  of  Commerce  and  Merchants'  Exchange,  on  January  7j 
1898,  addressed  the  Committee  of  Congress  on  Rivers  and  Harbors  as  follows: 

ttt*  »  »  Jq  Q^f  Judgment  there  Is  no  question  to  be  considered  by  the  Congress 
of  the  United  States  at  this  time  of  more  importance  with  reference  to  the  indus- 
trial welfare  of  our  people  than  that  of  provision  for  the  needful  improvements  of  the 
channel  at  the  month  of  the  Mississippi  River,  the  influence  of  which  upon  the  com- 
merce of  our  country  being  far-reaching  and  of  very  great  significance.  It  is  mani- 
fest that  prompt  and  proper  governmental  action  must  be  had  to  avert  the  threat- 
ened interference  with  ocean  traffic,  bjr  which  transportation  would  be  affected  to 
the  great  prejudice  of  the  productive  interests  of  the  vast  region  concerned.' 

**  I  have  read  these  to  show  yon  that  there  is  no  localism  in  the  question.  The 
gentleman  previouslv  explained  that  the  need  is  not  local ;  that  we  are  but  the  repre- 
sentatives, and  not  the  most  concerned,  of  the  whole  of  the  great  West,  from  Minne- 
sota to  the  Gulf,  from  the  northern  extremities  of  the  country  right  down  to  our 
present  locality. 

"Now,  gentlemen,  I  will  try  to  show  that  the  present  channel  is  insufficient.  We 
know  that  it  is  insufficient,  and  we  have  shown  to  Congress,  we  think,  clearly,  that 
it  is  insufficient  A*om  the  question  of  depth— that  there  is  not  the  depth  of  water 
necessary  for  the  present  needs  of  commerce.  I  have  recently  had  brought  to  my 
experience  a  fact  which  shows  that  it  is  insufficient  for  another  reason  altogether, 
and  that  is  that  vessels  built  to-day  of  a  length  of  over  500  feet  can  not  navigate 
the  channel,  even  if  these  vessels  drew  but  20  feet  of  water,  which  is  almost  an 
impossibililnr  in  naval  construction  nowadays,  unless  the  ships  are  in  ballast. 
Only  recently  a  vessel  of  that  size  desired  to  come  to  New  Orleans  for  traffic.  Her 
owners  investigated  the  conditions  of  the  pass  as  thoroughly  as  they  could.  By  the 
aid  of  pilots  and  master  mariners  who  used  that  pass  largely,  they  Anally  came  to 
the  conclusion  that  there  was  no  safetv  in  a  vessel  of  550  feet  long  navigating  the 
pass  from  the  Mississippi  River  to  the  Gulf  that  we  now  have. 

**  Gentlemen,  we  require  from  you  a  pass  with  a  miiiimum  depth  of  35  feet  of  water. 
It  has  been  said  that  a  depth  of  32  feet  would  do,  but,  though  that  statement  is  but 
twelve  months  old,  we  find  to-day  that  if  we  are  to  be  in  the  front  ranks  of  compe- 
tition with  other  ports  of  the  conntry,  32  feet  is  too  shallow  a  depth  to  work  upon. 
We  must  hav^  35  feet.  To-day  there  are  vessels  building,  intended  for  this  port, 
that  will  draw  32  feet  of  water  aft  when  they  are  properly  loaded,  and  there  are 
vessels  building  to-day,  intended  for  United  States  ports,  that  will  draw  more  than 
that.  We  have  to-day  rnnning  to  this  port  18  vessels  drawing  from  28  to  32  feet  h^ 
water,  allowing  only  1  foot  of  water  under  the  keel  of  the  vessels,  and  that  is 
entirely  inadequate  for  vessels  carrying  12,000  tons  cargo.  We  have  two  vessels  to 
be  completed  within  the  next  few  months,  and  they  will  require  an  absolute  draft, 
when  loaded  properly,  of  31  feet  of  water  to  go  from  this  port  to  sea.  Their  length 
will  be  over  500  feet,  and  they  will  possess  a  carrying  capacity  of  12,000  tons. 

''These  are  not  the  requirements  of  the  future,  but  our  present  requirements  if  we 
are  to  secure  the  commerce  of  the  port  in  competition  with  other  porta,  economically, 
as  required. 

''As  an  evidence  of  the  commercial  value  o*  a  35-foot  channel.  I  will  say  that  a 
vessel  of  500  feet  length  and  31  feet  draft  loaded  will  carry,  roughly,  480,000  bushels 
of  grain.  A  number  of  vessels  coming  to  this  port  and  drawing  26  feet  of  water 
(more  than  the  present  draft  in  the  channel)  will  carry  only  240,000  bushels.  Just 
half  the  capacity  of  vessels  going  through  the  pass,  as  compared  to  the  capacity  of 
the  vessels  going  through  a  pass  of  35  feet  of  water.  So  yon  see  35  feet  of  water 
at  least  doubles  the  capacity  of  vessels  that  can  trade  with  the  port.  The  economy 
of  such  vessels,  it  is,  perhaps,  scarcely  necessary  for  me  to  allude  to  at  present,  but 
I  will  say  that  a  vessel  carrying  480,000  bushels  of  grain  can  carry  at  half  the 
expense  of  one  carrying  only  240,000  bushels,  so  the  economy  to  the  purchaser,  in 
transportation  alone,  is  anywhere  from  75  per  cent  to  100  per  cent  under  the  differ- 
ence in  the  depth  of  water  which  we  now  have  through  the  present  pass  and  the 
water  which  we  ask  you  gentlemen  to  provide  for  us  through  Southwest  Pass. 

"Another  matter  of  importance,  and  another  very  strong  reason  why  there  should 
be  a  channel  of  this  size  into  the  Mississippi  River  from  the  Gulf,  is  the  probable 
present  and  futur  •  requirements  of  this  country  as  a  naval  station.  We  know  of 
no  port  in  the  Gulf  of  Mexico,  or  in  Southern  waters,  that  can  so  effectively,  so 
economically,  provide  such  a  harbor  as  is  needed  as  can  the  river  Mississippi,  when 
you  give  us  this  channel  through  Southwest  Pass.  To-day  we  hear  that  Japan  pro- 
poses to  build  a  ship  of  15.000  tons  displacement.  Such  a  vessel  could  not  begin  to 
enter  through  the  pass  of  this  river.  It  seems  that  the  United  States  and  other 
countries  will  have  to  follow  with  large  warships,  but  it  is  certain  that  a  number 
of  the  vessels  of  the  United  States  Navy  can  not  get  into  this  port  with  the  present 
depth  of  water.  Therefore,  from  the  point  of  view  of  naval  requirements,  there  is 
need  for  a  deeper  and  better  channel  than  South  Pass. 

"And  if  you  give  us  this  depth  there  is  as  fine  a  harbor  as  any  conntry  can  show. 
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There  are  hnndreds  of  miles  of  safe  anchorages  in  safe  water— room  for  the  veBsels  o£ 
the  world. 

'*The  Goyemment  it  contemplating  expending  some  $800,000  for  a  dry  dock  here, 
which  is  to  accommodate  vessels  np  to  800  feet  long.  That  dry  dock  will  be  per^ 
fectly  useless  unless  you  provide  a  channel  that  bigger  shijps  can  come  throa^^o.  tto 
use  tnat  dry  dock. 

"There  seems  to  be  no  doabt  whatever  of  the  necessity  for  this  channel  that  ^re 
require  and  request  of  jon  through  the  Southwest  Pass.  I  do  not  propose  to  take 
up  much  more  of  your  time^  and  I  come  now  to  the  last  point  which  I  have  to  malce, 
and  by  far  the  most  important  point  of  all,  and  that-is  tne  urgency  of  this  queatioti. 
I  may  seem,  in  the  remarks  I  am  going  to  make,  to  be  exaggerating  for  effect,  but  I 
do  not  propose  to  utter  one  word  of  exaggeration  or  deviate  one  atom  from  what  X 
believe  to  be  the  facts  of  the  case. 

"The  trade  of  this  port,  the  commerce  of  the  Southwest,  is  in  imminent  peril. 
We  are  dwelliijf;  in  a  fool's  paradise;  we  are  living  on  the  edge  of  a  volcano,  and  are 
liable,  at  any  time,  to  have  our  commerce  blocked.  We  have  had,  it  is  true,  over 
twenty  years'  experience  of  the  one  pass,  and  have  never  been  absolutely  blocked  to 
the  extent  that  the  pass  had  been  seriously  damaged,  and  that  would  seem  to  be  a 
satisfactory  answer  to  our  fear  that  the  present  pass  will,  or  may  be,  blocked  and 
rendered  utterly  useless  to  our  commerce  for  a  long  period. 

Until  the  last  few  years  that  pass  has  been  more  than  ample  for  the  needs  of  com- 
merce. Within  the  last  few  years,  and  only  then,  has  there  been  any  absolute  preasin^ 
need  for  a  deeper  channel.  For  fifteen  or  eighteen  years  past  the  vessels  usinff  that 
channel  have  required  no  greater  depth  than  was  provided  there;  but  a  revoTotioii 
in  shipping  has  been  taking  place,  and  vessels  500  feet  lone  and  of  90  and  S2  Ibet 
draft  are  no  longer  the  white  elephants  of  the  trade,  but  are  becoming  the  average. 
The  smaller  vessels  are  altogether  obsolete,  and  therefore  as  the  size  of  the  veaeela 
increase,  so  does  our  ratio  of  trade  increase,  and  I  say  emphatically,  from  twelve 
years'  experience  in  this  port,  that  our  present  risk  is  one  nnndredu>ld  more  than 
fifteen  years  ago.  In  relation  to  this,  I  wish  to  read  to  you  the  actual  experience  vre 
had  last  summer : 

*'The  vessel  I  refer  to  is  the  steamer  Jamaioan — a  small  vessel,  not  as  large  as  some 
vessels  trading  here.  This  was  the  experience  of  the  steamer  Jamaican,  one  of  the 
regular  line  traders  out  of  this  port,  as  detailed  to  the  agent  of  the  line  by  the  cap* 
tain  himself: 

**  *  Steamship  Jamaicanf  one  of  the  regular  line  traders  out  of  the  port  of  Kevr 
Orleans,  left  the  citv  on  the  7th  of  May,  1898,  with  a  cargo  of  grain  and  cotton  and 
a  number  of  first-class  passenj^ers,  for  the  port  of  Liverpool.  She  was  drawing  23 
feet  2  inches  forward,  24  feet  10  inches  aft.  When  she  reached  the  head  of  the  South 
Pass  she  found  that  the  channel  had  silted  a  few  days  previously,  and  tiie  pilota 
advised  that  it  was  impossible  for  the  vessel  to  get  out.  She  accordingly  ancnored 
at  the  head  of  the  pass  until  the  morning  of  May  10,  three  days  later,  and  the 
tain's  report  to  his  agent  is  as  follows : 

''  'Sir:  After  sounding  the  channel  this  morning  I  attempted  getting  out  to  t 
with  the  assistance  of  the  tugboat  W.  Q.  Wilmot,  but  stuck  fast  on  the  first  bank, 
parted  my  new  9-inch  hawser,  swune  around  and  knocked  down  part  of  the  channel 
wing  dam,  bending  in  one  of  my  plates  and  nearly  capsisine  the  ship,  flooded  my 
saloon  and  passengers'  baggage,  and  doubtless  did  considerable  other  damage  belovr, 
of  which  I  at  present  do  not  know.  I  sent  my  passengers  for  safety  np  to  our  steam- 
ship Mexican,  which  vessel  was  still  lying  at  tne  heaid  of  the  pass  awaiting  water, 
my  ship  lying  at  an  angle  of  28  degrees.  The  firemen,  refusing  to  stay  below,  bad- to 
draw  the  fires  on  one  boiler  to  prevent  explosion.  At  10  p.  m.  vessel  swung  stem 
downstream  and  came  upright  a  little.  Quite  a  relief.  At  2  a.  m.  canted  to  east- 
ward.   Six  a.  m.  bad  as  ever.    Another  tugboat  wanted  immediately.' 

"This  vessel  lay  in  an  exceedingly  dangerous  condition  fh)m  May  10  until  May  15, 
the  agent  having  to  send  down  four  tugboats  and  a  large  force  of  laborers  and  light- 
ers to  lighten  the  ship  before  she  finally  floated,  and  on  the  16th  instant  was  brouffht 
once  more  to  the  head  ot  the  pass.  She  ultimately  got  to  sea  safely  on  May  19  at 
8  a.  m.,  having  occupied  from  May  7  to  May  19  to  make  the  trip  of  110  miles  from 
the  city  of  New  Orleans  to  deep  water  in  the  Gulf  of  Mexico,  and  having  in  the 
meantime  incurred  an  expense  to  underwriters  and  owners  of  some  $7,000. 

"At  the  same  period  a  number  of  vessels  drawing  more  or  less  water  than  the 
Jamaican  lost  a  great  deal  of  time  and  got  ashore  in  the  pass,  while  small  vessels  of 
light  draft  found  the  channel  blocked  by  these  vessels  ashore  and  ran  great  risk  of 
collision  in  passing  in  or  out.  The  experience  of  the  Jamaican  is  by  no  means 
unusual,  and  the  trade  of  the  city  of  New  Orleans  has  been  and  is  in  imminent  peril 
at  all  times  from  such  unseen  but  probable  accidents  in  the  long^  narrow  pass,  which 
is  at  present  the  only  navigable  exit  between  the  great  Mississippi  and  the  Qolf  of 
Mexico. 

^<The  Jamaioan  drew  only  24  feet  10  inches,  and  is,  comparatively  speaking,  qnite 
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a  small  vessel  for  the  trade  to  tbe  United  States  ports,  the  owners  of  this  vessel 
having,  in  their  own  line,  vessels  twice  her  size  ana  capacity,  and  there  are  other 
vessels  trading  to  the  States  with  nearly  three  times  her  capacity. 

"  If,  therefore,  the  channel  between  the  Mississippi  and  the  6ulf  of  Mexico  can 
not  be  relied  upon  for  the  safe  navigation  of  small  vessels  and  liffht  draft,  it  is  very 
easy  to  nndei-stand  that  the  trade  which  naturally  finds  its  exit  from  the  Mississippi 
Valley  and  the  West  and  Southwest  grain  districts  is  most  seriously  handicapped, 
doubtless  at  the  expense  of  the  producers. 

'' Beyond  that  comes  the  question  of  what  would  occur  if  the  Jamaican  had  cjftp- 
sized  or  had  turned  bottom  side  up  right  in  the  pass.  There  is  but  little  doubt  that 
it  would  have  meant  the* destruction  of  the  pass  and  of  all  the  commerce  which 
passes  through  it.  We  never  know  when  that  will  actually  take  place.  As,  unfor- 
tunately, New  Orleans  is  more  of  a  port  than  anvthing  else,  it  is  not  difficult  to  see 
what  such  a  result  would  mean  to  the  masses  of  the  laboring  men  in  this  city.  Their 
living  is  entirely  dependent  upon  tbe  work  obtained  from  this  export  traffic,  and 
hundreds  would  suffer  the  pangs  of  hunger  and  want  were  such  a  thing  to  occur. 
But  outside  of  the  Question  of  transportation  affecting  the  producer  in  the  West  and 
the  farmers  in  the  West,  to  whom  tne  question  of  a  cent  a  bushel  on  grain  is  a  seri- 
ous question — outside  of  that,  there  is  a  local  question  in  addition  to  the  matter  of 
the  laboring  classes  of  New  Orleans.  I  feel,  and  my  fellow-citizens  feel,  that  we 
never  know  when  this  catastrophe  will  come  upon  us,  and  we  beg  of  you  to  push 
this  matter  to  the  utmost  and  give  us  a  report,  so  that,  if  possible,  we  may  go  before 
this  very  next  session  of  Congress  and  say  to  the  River  and  Harbor  Committee 
whether  the  work  could  or  could  not  be  done,  and  that  if  the  pass  were  to  cost  even 
$10,000,000  or  $12,000,000  the  economy  and  absolute  benefit  that  would  result  to  the 
West  and  Southwest  would  be  ample  reason  for  the  expenditure.  We  ask  you  to 
help  us  expedite  this  work,  so  that  we  may  bring  our  work  to  bear  as  early  as  possi- 
ble upon  Congress  itself." 

Maj.  B.  M.  Harrod,  upon  being  introduced,  spoke  as  follows : 

"I  speak  with  great  diffidence,  because  I  am  very  sure  that  the  aspects  of  the 
question  which  I  would  have  to  broach  are  in  hands  that  will  give  it  absolute  atten- 
tion and  absolutely  the  best  treatment,  so  any  discussion  of  the  engineering  features 
of  the  question  I  do  not  think  is  very  valuable  on  this  occasion.  I  have  asked  Mr. 
Sanders  if  he  desired  me  to  say  anything,  and  he  said  that  he  did  and  that  he  would 
put  the  opportunity  as  early  as  possible,  as  I  have  to  leave  town  to-day. 

"Another  thing  that  makes  me  diffident  is  that  I  have  not  had  an  opportunity  of 
seeing  the  results  of  the  pass  sun^ey.  I  am  simply  in  possession  of  the  past  history 
of  Southwest  Pass  and  other  passes.  What  information  I  have  had  of  that  charac- 
ter has  led  me  to  conclusions  which  I  would  like  to  state  and  ask  you  gentlemen  to 
oousider  carefully.  One  is  that  observations  of  Southwest  Pass  have  shown  that  its 
energy  and  velocity  is  greater  than  those  of  South  Pass.  I  lon^  ago  reached  these 
conclusions,  and  I  was  informed  by  Mr.  Ockerson,  who  made  the  survey  of  Southwest 
Pass,  that  the  indications  were  that  the  energies  and  velocity  of  Southwest  Pass, 
notwithstanding  its  lesser  slope,  were  higher  than  in  South  Pass.  I  therefore  think 
that  with  the  energy  available  there  can  be  no  doubt  of  the  engineering  practicabil- 
ity not  only  of  what  Mr.  Sanders  has  reasonably  demanded  for  commerce,  but  per- 
haps more. 

''Another  thing  that  my  familiarity  with  the  month  of  the  river  has  impressed 
npon  me  is  the  experience  we  have  acquired  with  South  Pass— the  experience  we 
have  acquired  with  the  progress  of  the  bar.  Twenty  years  ago,  when  the  matter  of 
entering  into  contract  with  Mr.  Eads  was  up,  the  principal  question  debated  was 
tbe  ratio  of  advance,  and  the  predictions  at  that  time  went  from  over  2,000  feet  a 
year  down  through  between  600  and  700  feet  to  the  actual  estimate  of  progress  to  100 
feet  a  year.  That  was  made  bv  the  last  commission  which  recommended  that  the 
jetties  be  tried.  That  Board  alao  stated  that  this  100  feet  a  year  would  require  an 
extension  of  the  jetties  of  1,000  feet  in  ten  years. 

"Now,  we  know  that  at  South  Pass  there  has  been  an  extension  of  the  bar,  but 
not  even  so  much  as  the  smallest  estimate  made  at  that  time.    Taken  altogether, 

from  the  20-foot  curve  to  the  30- foot  curve,  the  advance  has  been feet.    Taken 

altogether,  the  advance  has  been  less  than  150  feet.  This  is  the  general  advance  of 
the  bar,  but  with  that  has  not  come  the  necessity  of  extending  the  jetties.  The*  bar 
has  advanced,  but  the  jetties  have  out  open  a  channel  through  the  bar.  No  man  can 
say  to-day  that  an  extension  of  the  jetties  is  absolutely  necesnary  for  that  purpose. 
You  can  not  say  when  it  would  be  necessary.  The  bar  has  advanced  less  than  anv 
man  thought.  Yon  have  had  your  30  feet  kept  up  with  a  minimum  of  dredge  worK 
ri^ht  through  the  bar  to  the  sea.  This  condition  existing  at  South  Pass  I  do  not 
think  will  be  confined  to  that  pass.  They  exist  to  the  same  extent  at  Southwest 
Pass. 

''As  regards  cost,  I  have  never  had  anv  occasion  to  give  it  much  thoueht.  I  have 
had  no  official  connection  with  the  month  of  the  river  below  the  Head  of  the  Passes, 
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%nd  of  course  I  have  received  only  general  impresRions,  which  need  correction  hy 
Information  concerning  this  snrvey,  ont  I  have  generaUy  assumed  that  these  Jetties 
would  entail  a  cost  of  probably  twice  what  South  Pass  jetties  did.  I  assume  that 
that  would  be  a  reasonably  safe  speculation  to  make.  The  present  jetties  at  South 
Pass  cost,  I  think,  in  the  neighborhood  of  $3,000,000  or  $3,600,000.  I  should  think 
that  double  that  amount  would  be  a  safe  estimate. 

*'The  cost  of  material  has  been  greatly  diminished  here.  Brush,  which  has  been 
largely  used,  would  remain  the  same  except  in  transportation,  but  in  stone  and  con- 
crete the  reduction  would  be  very  great.  Major  Quinn  knows  that  he  has  a  large 
contract  for  concrete,  at  $3.37  per  cubic  yard,  which  anyone  would  not  have  sup- 
posed possible  a  few  years  ago.  The  cost  of  stone  has  been  tremendously  reduced, 
mainly  by  railroad  facilities  and  competition,  so  that  it  can  now  be  bought  for  $2 
per  ton.  The  Eads  concrete  and  stone  cost  much  more.  Say  that  with  double  the 
amount  of  work  and  with  lesser  rates  of  transportation  and  material,  without  exact 
information,  I  should  expect  that  double  the  net  cost  of  the  present  Jetties  for  the 
building  of  the  Southwest  Pass  jetties  would  be  covered  by  $5,000,000  or  $6,000,000. 

**  I  say  all  this  with  great  diffidence,  because  I  know  you  are  so  competent  your- 
selves and  have  so  much  more  information  at  hand  than  I  have.  But  one  point  I  wish 
to  reiterate  is  the  excess  of  energy  in  Southwest  Pass,  which  ought  to  be  able  to  do 
anything  you  call  upon  it  to  do,  and  in  regard  to  which  there  n^d  to  be  no  appre- 
hension."' 

Colonel  RoBRRT.  Have  you  any  additional  information  upon  which  anyone  could 
base  an  estimate  for  stone  at  $2  per  yardf 

Mi^or  Harbod.  In  the  concrete  I  am  using,  a  large  quantity  of  it  is  made  with  lake 
shells  and  I  am  entirely  satisfied  with  the  result.  My  first  experience  was  with  the 
United  States  Engineers  at  Fort  Livingston,  and  concrete  work  was  done  there  which 
I  have  never  seen  equaled  since,  all  of  which  was  made  with  shells  at  an  immense 
economy.  Shells  are  here  in  immense  quantity,  and  there  is  no  need  of  bringing 
stones  here.  Our  stone  contracts  for  work  in  this  neighborhood  I  think  average  n*om 
$2  to  $2.25,  and  about  here  we  are  getting  it  for  a  great  deal  less,  say,  $1  to  $1.25, 
through  barge  transportation  down  the  Arkansas  River. 

The  address  of  Mr.  G.  Locke  Breaux,  president  of  the  New  Orleans  Board  of  Trade, 
was  as  follows : 

*'I  have  listened  very  attentively  to  the  gentlemen  who  have  spoken,  and  they  have 
presented  the  matter  so  exhaustively  that  I  feel  there  is  nothing  further  to  say.  We 
feel  that  this  question  is  of  vital  interest,  not  only  to  New  Orleans,  but  the  entire 
MissisHippi  Valley  as  well.  We  wish  to  concur  in  ^1  the  gentlemen  have  said,  with- 
out trying  to  add  anything  to  their  remarks.'' 

Capt.  A.  K.  Miller,  president  of  the  New  Orleans  Chamber  of  Commerce,  spoke  as 
follows : 

'**  Mr.  Chairman,  I  am  not  only  here  as  a  member  of  the  committee  for  the  improve- 
ment of  the  mouth  of  the  Mississippi  River,  of  which  Mr.  Sanders  is  our  able  chair- 
man, but  on  belialf  of  several  members  of  the  chamber  of  commerce,  who  are  also 
present  to-day,  of  which  body  I  have  the  honor  to  be  the  president.  These  gentle- 
men have  come  here  to-day,  many  of  them  by  appointment,  others  unsolicited,  so 
great  is  the  interest  in  this  work. 

''As  the  president  of  the  board  of  trade  has  just  remarked,  Mr.  Sanders's  able 
remarks  can  scarcely  be  added  to.  Everything  in  the  volume  of  his  remarks  can  be 
summed  up  in  one  sentence,  that  the  present  pass  is  insufficient. 

''I  not  only  speak  as  the  agent  of  steamships,  covering  the  last  twenty-six  years, 
but  also  as  a  former  navigator  of  Southwest  Pass  and  Pass  a  Loutre.  I  have  watehed 
the  growth  of  the  improvements  in  the  mouth  of  this  river  since  boyhood,  therefore 
I  feel  more  than  interest  in  its  success. 

"Such  a  calamity  as  happened  to  the  Jamaican,  as  Mr.  Sanders  remarked,  is  liable 
to  take  place  at  any  time.  It  is  the  unexpected  which  happens,  and  if  one  of  those 
lon^  ships  ever  gets  athwart  the  jetties  of  South  Pass,  the  cost  of  constructing 
Jetties  at  Southwest  Pass  is  hardly  to  be  considered  compared  to  the  loBses  of  the 
whole  productive  output  of  the  Mississippi  River,  as  a  consequence  of  having  that 
pass  blocked  for  fourteen  days,  so  great  is  the  increase  of  exports  from  our  port. 

"Therefore  I  hope  that  you,  gentlemen,  who  are  honorable  and  fair-minded  men, 
and  as  engineers  of  the  United  States  Army,  whose  record  is  so  well  known,  may 
find  it  witnin  your  i>rovince  to  recommend  tnis  great  work.  We  heard  the  theory 
advanced  in  the  incipieucy  of  Captain  Eads's  work  that  it  would  be  necessary  to 
construct  those  Jetties  annually  to  carry  the  curve  seaward.  We  hope  that  yon 
gei'tlemen  will  not  find  that  the  same  conditions  prevail  at  Southwest  Pass  in  that 
respect.  We  hope  that  you  will  find  that  it  is  practicable  to  construct  Jetties  there, 
as  we  urgently  require  an  open  highway  to  the  sea. 

"Touching  upon  the  naval  aspect  of  the  question,  I  expressed  myself  pretty  thor- 
oughly upon  that  score  before  the  Committee  on  Naval  Affairs  regarding  the  Algiers 
dry  dock.    There  is  not  another  port  on  the  entire  Gulf  that  is  fit  to  receive  a  mod- 
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em  ship  of  war  except  New  Orleans.  Salt  water,  as  we  know,  deteriorates  steel  and 
iron,  of  which  ships  are  constrnoted,  but  fresh  water  contains  auiinalonli,  which 
destroy  and  neutralize  such  effects.  Furthermore,  this  port  is  safe  from  the  guns 
of  an  enemy,  whereas  they  might  easily  bombard  Galveston,  Ship  Island,  and  other 
places  along  the  Gulf  coast.  Therefore  it  is  quite  as  important  from  a  naval  stand- 
point that  we  have  sufficient  water  here  to  receive  our  snips. 

'T  do  not  know  that  I  can  add  anythinp;  more.  We  leave  the  matter  in  your 
hands,  and  sincerely  trust  that  we  will  be  favored  with  what  we  ask  for." 

In  conclusion  Mr.  Sanders  made  the  following  remarks: 

<*  I  have  nothing  further  to  say,  except  that  we  leave  this  matter  in  your  hands 
with  a  great  deal  of  hope  and  confidence.  Please  believe  that  the  urgency  we  have 
stated  for  immediate  action  in  this  matter  actually  exists,  and  that  we  have  not 
exaggerated  its  importance  one  single  atom." 

No  other  one  present  desiring  to  make  any  statements,  the  meeting  then  adjourned 
at  12  o'clock  noon. 

Dan  C.  Kingman, 
Major  of  Engineers,  Recorder. 


G. 

SUBVXT  AND  ImPROVSMBNT  SOUTHWB6T  Pa8S,  MOUTH  MISSISSIPPI  RiTBB. 

[ ArgamentB  in  sapport  of  petition  to  CongreM  for  the  opening  of  a  channel  of  not  leM  than  85  feet 
through  the  Soatoweat  Paaa,  respectfully  eabmitted  for  the  consideration  of  the  Board  of  United 
States  Engineers  appointed  to  make  the  survey.] 

Copy  of  statement  and  petition  presented  by  Capt,  J,  W,  Bryant  "before  the  House  Rivers 
and  Harbors  Committee,  Washington,  D,  C,  January  11, 1898. 

Mr.  Chairman  and  Gentlemen  of  the  Committee:  We  are  here  as  a  delegation  of 
business  men  from  the  Ohio,  the  Mississippi,  and  the  Missouri  valleys,  who  have  left 
our  business  and  our  homes  at  this  time  and  come  a  long  way  to  appear  before  this 
committee  to  acquaint  you  with  our  serious,  pressing  need,  and  to  ask  your  favora- 
ble action  thereon.  Many  of  us  who  are  present  to-day  were  here  last  January  to 
tell  you  of  the  destructive  crevasse  in  Pass  a  Loutre,  at  the  mouth  of  the  Mississippi, 
that  threatened  the  destruction  of  the  other  passes.  Fortunately  at  that  time  we 
were  able  to  convince  you,  and  through  you  the  House,  of  the  seriousness  of  the  sit- 
uation, and  a  prompt  and  generous  response  was  the  result.  That  crevasse  is  now 
being  rapidly  closed,  and  soon  will  be  a  thin^  of  the  past.  But,  Mr.  Chairman,  you 
will  remember  we  also  told  you  at  the  same  time  that  the  Eads  jetties,  the  only  chan- 
nel from  the  river  into  the  Gulf,  had  become  entirely  insufficient  for  the  needs  of  the 
commerce  and  the  greater  ships  that  were  increasing  so  steadily  and  largely,  and 
that  soon  we  would  again  be  here  seeking  more  relief  at  your  hands. 

In  1879  a  Board  of  United  States  Engineers  were  appointed  to  report  upon  the  pro- 
posed modification  of  the  width  and  depth  of  the  pass,  and  they  reported  that  in 
their  judgment  a  depth  of  26  feet  was  sufficient  for  all  requirements.  To-day  we 
have  vessels  plying  regularly  to  the  port  of  New  Orleans  that  would  come  in  loaded 
30  feet  deep  if  there  was  water  sufficient  to  accommodate  them. 

Before  the  construction  of  the  jetties  in  1872,  1,371  steam  and  sail  vessels  arrived 
at  the  port  of  New  Orleans,  with  a  registered  tonnage  of  1,825,483  tons,  and  the 
exports  of  cotton  amounted  to  974,761  bales;  of  bulk  grain,  1,079,887  bushels.  In 
1879,  996  vessels  came,  of  a  tonnage  of  983,996,  the  exports  amounting  to  1,398,124 
bides  of  cotton  and  7,581,462  bushels  bulk  grain.  In  1887  the  vessels  numbered 
1,078;  tonnage,  1,200,896  tons;  cotton,  1,655,347  bales;  bulk  grain,  14,111.493  bushels, 
while  in  18^  (November  30)  the  vessels  arriving  numbered  1,278,  witn  a  tonnage 
of  1,903,100  tons,  the  export  of  cotton  amounting  to  2,028,431  bales;  bulk  grain, 
35,829,143  bushels. 

Before  the  construction  of  the  jetties  the  largest  vessels  entering  the  port  regis- 
tered 2,832  tons.  In  1879,  the  time  when  the  engineers  said  the  channel  would 
answer  all  requirements,  the  largest  vessel  entering  registered  3,116  tons.  To-day 
the  largest  vessel  is  registered  at  5,407  tons,  or  12,000  tons  dead  weight,  and  there 
are  seven  other  vessels  averaging  4,717  tonft,  nearly  half  as  much  again  as  the  largest 
vessel  entering  during  1879.  And  there  are  two  other  steamers  nearing  completion 
larger  in  size  and  carrying  capacity  than  the  largest  vessel  now  coming  to  this  port. 

The  largest  cargo  of  cot  top  carried  before  thejetties  was  7,051  bales.  Last  Octo- 
ber a  steamship  sailed  from  New  Orleans  with  23,814  bales  of  cotton,  2,265  tons  bulk 
grain,  and  other  cargo,  and  was  yet  3,000  tons  short  of  her  load,  because  of  the  nar- 
row, insuffioient  channel  through  which  she  had  to  pass  to  the  sea.  Before  the  jet- 
ties, in  1872,  the  exports  and  imports  (at  present  values  of  cotton  and  corn)  amounted 
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to  9  total  of  $63,700,735.  In  1879  they  amounted  to  $89,215,673,  while  last  year  the 
total  valae  of  the  exports  and  importe  had  inoreased  to  $114,509,795,  this  applying 
to  the  foreign  trade  only,  and  not  inclnding  the  traffic  with  New  York  and  other 
ooastwise  points.  In  1872  the  lowest  rate  on  cotton  was  1  cent  per  poand ;  ipain, 
28  cents  per  bushel,  while  recently  cotton  has  been  carried  across  the  ocean  for  aa 
low  as  a  quarter  of  a  cent  per  pound  and  grain  at  3  cents  per  bushel. 

In  a  statement  submitted  by  Mr.  E.  L.  Corthell,  when  the  Pass  a  Loutre  creTasse 
matter  was  being  considered,  it  was  shown,  in  evidence  of  the  great  benefits  from 
the  jetties  in  the  development  of  commerce,  there  had  been  a  phenomenal  increase  in 
the  mileage  of  the  railroads  into  the  port  of  New  Orleans,  a  tremendous  increase  in 
the  amount  of  traffic,  and  a  gpMt  reauction  in  rates  of  transportation;  and  thoa^h 
it  was  stated  in  this  same  paper  there  had  been  far  from  a  corresponding  increase  in 
the  steamboat  tonnage  on  the  rivers,  the  facts  are,  as  shown  in  the  sworn  statements 
of  the  United  StatM  inspectors,  there  were  496  more  steamers  in  1897  plying  the 
Mississippi  River  nnd  tributaries  than  in  1872,  and  375  more  than  in  1879,  the  ton- 
nage being  more  than  proportionately  increased. 

It  will  be  found  that  the  conditions  of  the  steamboats  and  the  steamships  are 
alike,  for  in  face  of  all  impediments  the  steam4>oat  is  still  the  factor  in  fixing  trans- 
portation rates  to  the  seaboard,  whose  influence  in  that  direction  is  limited  only  in 
the  need  of  better  low- water  navigation.  And  so  with  the  steamships,  for  despite 
the  too-narrow,  too-crooked  channel,  that  full  loads  can  not  be  taken,  and  notwith- 
standing the  not  infrequent  grounding  of  ships  (data  which  I  here  submit  showing; 
the  grounding  of  9  vessels  in  the  sea  entrance  to  the  pass,  18  in  the  jetties  proper, 
and  6  in  the  entrance  from  the  river),  as  against  all  this,  the  ships  go  on  increasing 
in  numbers  and  size.  In  consequence  of  all  this,  the  great  commercial,  steamship, 
steamboat,  and  railroad  interests  have  joined  in  a  memorial  to  Congress  which  reaaa 
as  follows : 

To  the  Senate  and  Hou$e  of  Bepreeentativee  of  the  United  States  in  Congre$$  asaemhled: 

At  a  conference  of  merchants,  importers,  exporters,  railroad  men,  steamship  agents, 
steamboat  owners,  and  others,  held  at  the  New  Orleans  Board  of  Trade  on  October 
27,  1897,  to  consider  the  recognized  inefficiency  of  the  South  (Jetty)  Pass  for  the  uses 
of  the  large  modern  vessels  regularly  trading  with  this  port,  many  of  which  can 
not  take  full  cargoes  owing  to  the  insufficient  depths  of  water  furnished  under  pres- 
ent contract  requirements,  and  to  impress  upon  the  Government  the  need  of  a  greater 
commercial  highway  for  the  port,  and  of  the  Missouri,  Ohio,  and  Mississippi  valleys, 
as  declared  in  the  proceedings  of  the  several  recent  conventions  held  in  Salt  Lake 
City,  Utah,  Davenport,  Iowa,  and  Evansville,  Ind.,  it  was  decided  to  ask  of  Con- 
gress: First,  the  expansion  of  the  present  jetty  channel  to  its  sreatest  practicable 
capacity  in  accordance  with  the  recommendations  made  by  the  United  States  engi- 
neer in  charge :  second,  a  survey  of  the  Son  th west  Pass,  with  the  view  of  restoring^ 
that  largest  of  all  of  the  passes  to  the  uses  of  commerce. 

The  conference,  believing  that  the  many  and  vast  interests  involved  call  for  and 
will  justify  prompt  action,  appointed  a  committee  to  present  and  urge  before  Con- 
gress the  following  resolution,  indorsed  bv  the  various  undersigned  interests: 

''The  growing  commercial  necessities  of  the  city  of  New  Orleans,  which  is  already 
the  second  port  of  the  United  States  in  point  of  exports,  and  the  entire  Mississippi 
Valley,  of  which  it  is  the  natural  outlet,  demand  that  it  should  be  provided  with  a 
certain,  permanent,  and  better  channel  to  the  Gulf  of  Mexico.  This  Increase  which 
of  late  years  has  taken  place  in  size  and  carrving  capacity  of  ocean-going  vessels, 
has  made  the  outlet  through  the  Eads  jetties  wholly  insufficient  to  meet  the  demands 
of  commerce.  Inasmuch  as  the  Kads  contract  will  shortly  expire,  we  urge  upon 
Congress  the  pressing  importance  of  inmiediately  deepening  and  widening  the  chan- 
nel throngh  the  South  Pass,  so  as  to  accommodate  the  largest  ocean  vessels.  In  our 
judgment,  the  great  and  growing  importance  of  this  port  makes  necessary  a  navi- 
gable channel  of  at  least  32  feet  through  the  present  South  Pass,  and  in  order  that 
there  be  no  interruption  to  ocean  traffic,  we  urge  that  a  survey  be  made  of  the  South- 
west Pass,  which  is  the  best  natural  outlet,  with  a  view  to  improving  the  same,  so 
that  it  may  also  be  adapted  to  all  possible  demands  of  ocean  commerce." 

B.  D.  Wood, 
ChairvMm  General  Conference. 

Hy.  H.  Smith, 
Secretary  General  Conference. 
Isaac  Levy,  acting  president  New  Orleans  Board  of  Trade,  Limited. 
Felix  Conturie,  president  New  Orleans  Cotton  Exchange. 
N.  O.  Maritime  Association,  M.  J.  Sanders,  president. 
N.  O.  Stock  Exchange,  Ed.  Eisenhauer,  president. 

Mechanics,  Dealers  and  Lumbermen's  Exchange,  Geo.  M.  Leahey,  president* 
N.  O.  Produce  Exchange,  Sam.  Blum,  president. 
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La.  Sngar  and  Rice  Exchange,  J.  C.  Marphy,  president. 

N.  O.  Harean  Freight  and  fransportation,  Limited,  Geo.  A.  Williams,  presi- 
dent. 

N.  O.  Board  of  Underwriters,  Geo.  Mather,  seoretary. 

Chamber  of  Commerce  and  Indnstries,  D.  M.  Kilpatrick,  acting  president. 

N.  O.  Fmit  Dealers'  Exchange,  C.  K.  Browning,  acting  president. 

La.  Constmotion  and  Improvement  Co.,  0.  K.  Burdean,  gen.  man. 

Merchants  and  Employers'  Association,  E.  Cnrtis,  acting  president. 

Steamboat  Captains  and  Owners'  Exchange,  C.  P.  Traslow,  president. 

Board  of  Commissioners^  Port  of  New  Orleans,  Hngh  McClosKey,  president. 

City  of  New  Orleans,  Walter  C.  Flower,  mayor. 

Alex.  Harris,  agent  Cromwell  Steamship  Co. 

Cbas.  F.  Orttkwein  &  Sons.  Wm.  P.  Ross,  manager  agents. 

Head  Line,  Forenede  Gnlf  Baltin  Line. 

Orthwein  Gulf  Ports  Line. 

Elder.  Dempster  &  Co.,  steamships,  M.  R.  Warriner,  ageni. 

A.  K.  Miller  &.  Co.,  agents. 

Cnban  8.  S.  Line. 

Glynn  S.  S.  Line. 

Hecla  S.  S.  Line. 

Honlt  8. 8.  Line. 

West  India  and  Pacific  8. 8.  Co.,  Ltd.,  M.  J.  Sanders,  agent, 

Meletta  6t  Stoddart,  steamship  agents. 

8.  y.  Fomaris  &  Co.,  aseuts  French  8. 8.  Line. 

Geo.  W.  Kellv,  steamship  as ent. 

Hall  &  Robinson,  steamship  agents. 

The  New  Orleans  and  Western  Railroad  Co.,  Chas.  W.  Towsley,  gen.  agent. 

Robt.  Strong,  gen.  agent  Texas  and  Pacific  Railroad  Co. 

New  Orleans  and  Northeastern  Railroad  Co..  by  C.  C.  Harvey,  pres. 

Chas.  Marshall,  snpt.  Louisville  and  Nashville  Railroad  Co. 

Illinois  Central  and  Yazoo  and  Mississippi  Valley  RaUroad  Co.,  by  Hnnter 
C.  Leake,  general  agent. 

The  Independent  Coal  and  Contract  Co.,  Ltd.  (Stevedoring),  by  J.  B.  Honor, 
manager. 

Personally  appeared  before  me  John  W.  Bryant,  to  me  personally  known,  who, 
being  dnly  sworn,  deposes  and  says  that  the  above  is  a  true  copy  of  the  original  now 
in  his  possession. 

rsKALj  Ohab.  J.  Theard,  Notary  PuhUc, 

Nbw  Orleans,  November  IS,  1897. 

Adopted  by  the  Trans-Mississippi  Commercial  Congress,  Salt  Lake  City,  Utah, 
July  14-17, 1&7: 

*'Be§olved,  That  the  phenomenal  increase  in  size,  draft,  and  carrying  capacity  of 
ocean  steamers,  and  the  present  proportions  of  traffic  and  its  wonderthl  increase, 
makes  imperatively  necessary  a  larger,  better  channel  through  the  month  of  the 
Mississippi  River  to  the  Gnlf  of  32  feet  at  mean  low  tide  and  500  feet  wide  its  entire 
length.  This  congress  urges  that  the  Government  shall  make  every  proper  speedy 
effort  to  that  end.^ 

Adopted  by  the  Convention  on  the  Improvement  of  the  Western  Waterways,  in 
Davenport,  Iowa,  October  6  and  7, 1897: 

"  The  growing  commercial  necessities  of  the  city  of  New  Orleans,  which  is  already 
the  second  port  of  the  United  States  in  point  of  exports,  and  the  entire  Mississippi 
Valley,  of  which  it  is  the  natural  ontlet,  demand  that  it  should  be  provided  with  a 
certain,  permanent,  and  better  exit  to  the  Gnlf  of  Mexico.'  The  increase  which  of 
late  years  has  taken  place  in  the  size  and  carrying  capacity  of  ocean-going  vessels 
has  made  the  ontlet  through  the  Eads  jetties  wholly  insufficient  to  meet  the  demands 
of  commerce.  Inasmuch  as  the  Eads  contract  will  shortly  expire,  we  urge  upon 
Congress  the  pressing  importance  of  immediately  deepening  and  widening  the  chan< 
nel  through  the  South  Pass,  so  as  to  accommodate  the  largest  ocean  goers.  In  our 
judgment,  the  great  and  growing  importance  of  that  port  makes  necessary  a  navi- 
gable channel  of  at  least  S2  feet,  and  ip  order  that  there  may  be  no  interruption  of 
ocean  traffic,  we  urge  that  a  scientific  and  careful  survey  be  made  of  the  Southwest 
Pass,  which  is  the  bebt  natural  outlet,  with  a  view  of  improving  the  same,  so  that  it 
may  also  be  adapted  to  all  possible  demands  of  ocean  commerce." 

Adopted  by  the  Ohio  Valley  Improvement  Association,  in  convention  at  Evans- 
vUle,  Ind.,  October  13  and  14, 1897 : 

"The  commercial  and  transportation  interests  of  the  port  of  New  Orleans  hav- 
ing declared  the  present  channel  at  the  month  of  the  Mississippi  River  insuffi- 
cient for  the  needs  of  commerce  and  of  the  great  ships  ooming  to  the  port,  and  in 
order  that  the  interchange  of  products  with  the  Ohio  Valley  and  the  maikets  of 
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the  world  may  be  protected  from  any  oonsequent  hamperings  and  interrnption,  we 
therefore  arge  upon  Congress  the  propriety  and  necessity  of  providing  for  the  exten- 
sion and  deepen iug  of  tlie  present  jetty  channel  as  may  be  recommended  by  the 
United  States  engineer  in  charge.'' 

INDORSKBfSNT  OF  BXCHANGR8. 

Mississippi;  Board  of  Trade,  Yicksbnrg,  £.  C.  Carroll,  president;  Cotton  Ex- 
change of  Viclcsbnrgy  8.  P.  Metzger,  president. 

Tennessee:  Merchants'  Exchange,  Memphis;  Cotton  Exchange  of  Memphis. 

Illinois:  The  Board  of  Trade,  Cairo,  P.  W.  Barclay,  secretary;  £.  A.  Smith, 
president;  W.  P.  Halliday^  N.  B.  Thistle  wood,  mayor  Cairo,  111.     [seal.] 

Boara  of  Trade  of  the  City  of  Cliicago,  Zina  R.  Carter,  president,     [sbal.] 

Approved  and  indorsed  by  the  board  of  directors  of  the  Merchants'  Exchange  of 
St.  Lonis,  George  H.  Morgan,  secretary ;  H.  F.  Langenborg,  president.  Approved 
by  Hy.  Guc'cnbeini,  mayor.    [sba.l.] 

Approved  and  indoned  bv  the  board  of  trade  of  Kansas  City,  Mo.,  £.  D. 
Bigelow,  secretary ;  L.  M.  Miller,  president;  James  M.  Jones,  mayor  Kansas  City,  Mo. 

[SEAL.] 

Indorsed  by  the  Illinois  Central  Railroad  Company,  J.  T.  Harahan,  second  vice- 
president;  Kansas  City,  Fort  Scott  and  Memphis  Railroad,  by  Edward  8.  Washbnrn, 
president. 

Atchison,  Kans. :  F.  M.  Baker,  president  The  Greenlief-Baker  Grain  Company; 
8.  R.  Walker,  Elevator  A. 

Nebraska:  Investigated  and  indorsed  by  the  Commercial  Clnb  of  Omaha,  Novem- 
ber 25, 1897,  J.  E.  Utt,  secretary;  Frank  E.  Moores,  mayor  of  Omaha,  Nebr.,  Thanks- 
giving day,  November  25, 1897. 

Iowa :  Indorsed  and  approved  by  the  Keoknk  Business  Men's  Association,  Keoknk, 
Iowa,  this  26th  day  of  November,  1897,  Hazen  I.  Sawyer,  president  board  of 
directors ;  Arthur  H.  Moody,  secretary ;  J.  S.  Root,  mayor  of  Keoknk,  Iowa. 

Indorsed  and  approved  by  the  Davenport  Business  Men's  Association,  Davenport, 
Iowa,  this  27th  day  of  November,  1897,  W.  B.  Darling,  secretary;  Wm.  P.  Bitten- 
dorf,  president;  8.  F.  Smith,  mayor  Davenport,  Iowa. 

Indorsed  and  approved  by  the  Linehan  Railway  Transportation  Company,  Bart 
E.  Linehan,  president,  Dubuque,  Iowa ;  Dubuque  Board  of  Trade,  by  M.  M.  Walker, 
president;  A.  P.  Gibbs,  secretary;  T.  T.  Duffy,  mayor  city  of  Dubuque,  Iowa. 

Approved  and  indorsed  by  the  Manufacturers  and  Jobbers'  Union  of  La  Crosse, 
Wis.,  November  30,  1897,  James  McCord,  president.  Indorsed  by  delegates  from 
the  Board  of  Trade  of  the  city  of  La  Crosse,  at  the  convention  held  at  Washington, 
December  17,  1896.  Their  report  approved  by  the  board  at  its  meeting  held  Janu- 
ary 5,  1897,  and  reaffirmed  at  intervals :  P.  A.  Copeland,  president.  Indorsed  by  the 
city  of  La  Crosse,  Wis.,  James  McCord,  mayor. 

Approved  by  the  Business  Men's  Association  of  Evansville,  Ind.,  December  4, 1897, 
J.  R.  Goodwin,  president ;  C.  J .  Murphy,  secretarv.  Approved  by  the  Manufacturers' 
Association  of  Evansville,  Ind.,  December  4,  1897,  F.  R.  M.  Gleason,  president. 
Approved  December  4,  1897,  W.  M.  Akin,  jr.,  mayor  Evansville,  Ind. 

Approved  and  indorsed  by  the  Louisville  Board  of  Trade,  C.  C.  Mengel,  jr.,  presi- 
dent; James  F.  Buckner,  jr.,  secretary  and  superintendent.  Indorsed  by  the  Louis- 
ville and  Nashville  Railroad,  by  S.  R.  Knott,  first  vice-president.  Chas.  P.  Weaver, 
mayor  Louisville,  Ky.     [seal.] 

Cincinnati.  December  7, 1897 :  Approved  by  the  Cincinnati  Chamber  of  Commerce, 
by  action  or  the  board  of  directors  at  a  meeting  held  this  day,  Wm.  McAllister, 
president;  C.  P.  Murray,  superintendent.  Approved  by  the  Cincinnati  Bureau  of 
Transportation,  Jas.  J.  Hooker,  president.    Attest,  E.  P.  Wilson,  secretary. 

Wheeling,  W.  Ya.,  December  18,  1897 :  Approved  and  indorsed  by  the  Wheeling 
Chamber  of  Commerce,  Hullihen  Qnarrier,  president;  Howard  Hazlett,  secretary. 
J.  R.  Butte,  mayor  city  of  Wheeling. 

Pittsburg,  Po^  December  10, 1897 :  Approved  and  indorsed  by  the  Pittsburg  Coal 
Exchange,  W.  W.  O'Neill,  president.    Attest,  J.  Frank  Tilley,  assistant  secretary. 

[8RAL.] 

The  Hudnut  Company  Com  Mills,  situated  at  Terre  Haute,  Ind.,  St  Joseph,  Mo., 
Pekin,  HI.,  Mount  Vernon,  Ind.  Capacity,  *30,000  bushels  daily.  B.  G.  Hndnnt, 
president. 

Adopted  by  the  National  Board  of  Trade,  annual  meeting,  Washington,  D.  C, 
December  15, 1897 : 

''That  the  large  increase  in  the  size  and  in  the  number  of  ocean  eraft  seeking 
entrance  to  the  port  of  New  Orleans  demands  increased  facilities  for  reaching  the 
Gulf,  and  to  accomplish  this  end  Congress  is  respectfully  petitioned  to  take  such 
steps  as  will  secure  the  continuation  and  improvement  of  the  jetties  in  the  South 
Pass  after  the  expiration  of  the  Eads  contract,  some  two  years  hence,  as  recom- 
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mended  in  the  annual  report  of  the  United  States  engineer  in  charge,  and  to  permit 
the  work  to  he  carried  on  at  once,  on  the  expiration  of  the  contract,  nntil  a  depth 
of  at  least  32  feet  shall  have  been  attained  in  the  preaent  channel. 

^^  Resolved f  That  Congress  be  requested  to  take  such  action  at  its  present  session 
as  will  initiate  the  work  of  improving,  by  the  jett;  system  or  otherwise,  the  South- 
west Pass  to  the  Gulf,  so  as  to  provide  for  the  continually  growing  needs  of  the 
foreign  commerce  of  the  Mississippi  Valley,  besides  protecting  and  permitting  the 
incoming  and  outgoing  of  vessels  in  the  event  of  obstruction  of  the  South  Pass." 

True  copy. 

S.  P.  Tucker,  Stcretary, 


CiNcmNATi  Chamber  op  Commekcb  and  Merchants'  Exchange, 

Cinciiinati,  January  7,  1898, 
Committee  of  Congress  on  Rivers  and  Harbors, 

Washington,  D.  C: 
The  undersigned,  delegated  by  the  board  of  directors  of  the  Cincinnati  Chamber 
of  Commerce  to  act  in  the  matter,  support  most  earnestly  the  memorial  prepared  by 
the  executive  committee  of  the  ^^eneral  conference  on  improvement  of  the  channel  at 
the  mouth  of  the  Mississippi  River,  and  in  behalf  of  the  membership  of  the  Cincin- 
nati Chamber  of  Commerce  do  hereby  urge  upon  the  House  Committee  on  Rivers  and 
Harbors,  and  the  Senate  Committee  on  Rivers  and  Harbors,  of  the  Congress  of  the 
United  States,  to  give  favorable  consideration  to  the  qnestions  involved  in  the 
memorial  herein  mentioned. 

In  our  judgment  there  is  no  question  to  be  considered  by  the  Congress  of  the  United 
States  at  this  time  of  more  importance  with  reference  to  the  industrial  welfare  of 
our  people  than  that  of  provision  for  the  needful  improvement  of  the  channel  at  the 
mouth  of  the  Mississippi  River,  the  influence  of  wnich  upon  th^  commerce  of  our 
country  being  far-reacniufi:  and  of  very  great  significance.  It  is  manifest  that  prompt 
and  proper  governmental  action  must  be  had  to  avert  the  threatened  interference 
with  ocean  traffic,  by  which  transportation  would  be  affected  to  the  great  prejudice 
of  the  productive  interests  of  the  vast  region  concerned. 

Oscar  F.  Barrett, 
Paris  C.  Brown, 
R.  W.  Wise, 
J.  F.  Eluson, 
F.  A.  Laidley, 

Special  Committee, 


hkmoranda. 

FeeeeUf  sailing  and  steamshipf  which  have  grounded  at  the  mouth  of  the  Mississippi  Rirer, 
as  copied  from  the  report  of  the  United  States  engineer,  from  April,  1S92,  to  October, 
1897,  together  %oith  names,  dates,  draft  of  vessels,  localities,  and  time  of  detentions, 

1892. 

April  6, — Bark  Charles  Luting,  inward  bound,  and  drawing  16  feet,  grounded  abont 
900  feet  beyond  and  on  the  line  of  the  west  jetty  while  attempting  to  enter  the 
jetty  channel.  Forced  shoreward  by  the  winds  and  currents,  this  vessel  filled  with 
water  and  was  lost. 

Jlfay.-- During  the  month  several  steamers  were  reported  to  have  touched  bottom 
and  some  to  have  stopped  for  a  short  time  in  the  vicinity  of  the  entrance  to  South 
Pass  at  its  head. 

May  18, — Steamship  Barbarian,  inward  bound,  and  drawing  25  feet,  entered  the 
channel  and  gronnded.  Getting  off,  she  again  grounded  on  a  middle  ground  between 
the  two  lights  at  the  entrance,  losing  two  days'  time. 

May  5(?.— Steamship  IVaveler,  outward  bound,  and  drawing24  feet,  gronnded  in  the 
vicinity  of  the  entrance  to  the  head  of  the  pass.  Got  ofil;  and,  proceeding  down, 
grounded  again  and  was  forced  against  the  bank,  where  she  laid  helpless  until  pulled 
away  by  tugboats. 

June, — During  the  month  four  vessels  grounded  in  making  the  crossing  in  Goat 
Island  Reach.  They  were  drawing  22^  to  24|  feet.  Three  were  delayed  four  hours, 
the  other  twenty-four  hours. 

June  14, — Steamship  Akalbay  inward  bound,  and  drawing  2^  feet,  grounded  900 
feet  beyond  the  entrance  at  the  sea  end  of  the  jetties. 

August  i.^^teamship  Traveler,  outward  bound,  drawing  23^  feet,  grounded  in  the 
entrance  to  the  pass,  and  lost  thirty -six  hours'  time. 

BNO  99 122 


Digiti 


zed  by  Google 


1938      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

Auau$t  i^.— Steamship  Dunkeld^  ontward  bonndi  drawine  23  feet  7  inches,  groanded 
on  a  Inmp  as  she  was  entering  the  pass  at  its  head,  and  laid  there  two  days  hefore 
being  pulled  off.    Just  after  getting  in  the  pass  she  grounded  and  lost  another  day. 

1894. 

March  i;?.— Steamship  Loango^  inward  bonnd,  and  drawing  18^  feet,  gronnded 
within  800  feet  of  the  west  end  of  the  jetties  while  attempting  to  enter  the  Jetty 
channel,  and  remained  agronnd  thirty-five  hoars,  when  she  wus  pulled  off  by  a  tag> 
boat. 

March  18* — Steamship  DarUngion  grounded  to  the  westward  of  the  jetties,  near 
the  entrance  of  the  ietty  channel,  and  remained  aground  twelve  hours. 

Apu-il  19, — Steamship  Miguel  Jover,  outward  bound,  and  drawing  24  feet,  grounded 
attbe  crossing  in  Goat  Island  Reach,  opposite  Dam  No.  2;  was  pulled  oft  by  to^ 
after  being  aground  six  days. 

May  IS, — Steamship  A,  C.  O.,  outward  bound,  and  drawing  24^  feet,  grounded  in  the 
pass  about  7  miles  above  the  lighthouse.  She  was  pulled  off  by  tugboats  and  started 
to  sea,  and  again  grounded  li  miles  above  the  light-house,  at  which  plaoe  ahe 
remained  twenty  hours  before  being  pulled  off. 

1895. 

January  5. — Bark  Marie  VUfen,  inward  bound,  and  drawing  13  feet,  tinder  sail,  and 
driven  by  a  strong  wind,  struck  a  lump.  Anchors  were  at  once  let  go,  but  were 
dragged  1,500  feet  south  of  the  west  Jetty  light,  where  she  sank  and  was  abandoned. 

1896. 

March  iO, — Steamship  Mont&mmaf  outward  bound,  and  drawing  25  feet,  gronnded 
in  South  Pass  li  miles  above  the  ligbt-house.  She  was  agronnd  five  days  and  was 
helped  off  by  tugs. 

April  ;?5. ---Steamship  lona,  outward  bound,  and  drawing  25  feet,  grounded  in 
Grand  Bay  on  Reach.  She  was  alternately  aground  and  afloat  for  three  days  within 
a  distance  of  2,000  feet,  first  on  one  and  then  on  the  other  side  of  the  pass.  She  was 
helped  off  by  tugs. 

April  i?6.— Steamship  Nordhvalen,  ontward  bound,  and  drawing  23i  feet,  struck  a 
sand  lump  in  Grand  Bayou  Reach,  was  turned  aronnd,  drifted  down  about  600  feet, 
and  grounded,  losiug  three  and  one-half  days'  time.  This  steamer  was  helpless  and 
in  great  peril,  but  was  relieved  after  mnch  effort  by  the  tugboats. 

October  15. — Steamship  Alberta,  outward  bound,  and  drawing  25^  feet,  grounded 
on  the  west  side  of  the  Jetties  and  directly  opposite  the  west  light.  She  was  aground 
four  days  and  five  hours. 

October  21, — Steamship  Jerome,  outward  bound,  and  drawing  191  f<^t,  gronnded  in 
the  pass  2  miles  below  uie  head  of  the  pass.    Was  aground  twenty-four  nours. 

1897. 

February  Jfj?.— Steamship  Louisiana,  inward  bonnd,  and  drawing  17  feet,  grounded 
about  1,000  feet  beyond  the  end  of  the  west  Jetty  while  attempting  to  enter  the 
Jetty  channel.    She  was  aground  sixty  hours  and  uad  to  be  helped  off  by  tugboats. 

April  S7, — Steamship  A,  C.  O.,  outward  bound,  and  drawing  24f  feet,  grounded  in 
Goat  Island  Reach,  and  remained  agronnd  thirty-six  hours. 

May  5. — Steamship  Princepesea  ChrUtiana,  inward  bound,  and  drawing  20i  feet, 
grounded  as  she  was  entering  the  jetties,  and  lost  seventeen  hours. 

May  27, — Steamship  Rhaetxa,  inward  bound,  and  drawing  24^  feet,  grounded  in 
Grand  Bayou  Reach.  She  got  off  in  a  short  time  and  waited  for  another  tide,  and 
again  grounded,  but  got  through  after  a  third  attempt  and  three  days*  loss  of  time. 

September  11, — Steamsliip  Gottfried  SchenkeTf  drawing  26  feet,  passea  out  to  sea,  but 
putting  back  on  account  of  a  storm,  grounded  on  a  shoal  as  she  was  entering  the 
fettles  just  beyond  its  end.  In  a  short  time  she  was  gotten  off,  and,  securing  a  regu- 
lar pilot,  again  attempted  to  enter,  and  gronnded  in  about  the  same  place  as  at  first. 
She  was  floated  three  days  afterwards  with  the  aid  of  tngs,  and  after  having  Jetti- 
soned a  portion  of  her  cargo. 

October  /^.—Steamship  iHchielCf  outward  bound,  drawing 24  feet,  groundedin  Grand 
Bayou  Reach,  and  remained  there  eleven  hours. 

GROUNDED  8INCB  FIUKQ  ABOVE  MEMORANDA. 

December  28, — Steamship  Ramore Heady  outward  bound,  and  drawing  25  feet  2  inches, 
grounded  in  Grand  Bayou  Reach.    Steamship  Bernicia,  drawing  25  Met,  followed  the 
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Bamor9  Bead,  and  gronnded  in  attempting  to  pass  by  thai  vessel.  On  the  night  of 
the  28th  a  tng  pnlled  the  Bamore  Head  oflr;  hnt  m  helping  heron  ont  the Eamare Bead 
'vras  again  grounded,  and  lost  another  day. 

December  S9. — Steamship  Carolina,  outward  hound,  and  drawing  22i  feet,  grounded 
to  the  eastward  of  the  channel  li  miles  below  the  Head  of  the  Pass,  but  was  floated 
off  the  next  morning. 

Deoember  5(?.— steamship  Duchese  of  York,  outward  bound,  and  drawing  19^  feet^ 
grounded  at  about  the  same  place  as  did  the  Carolina. 

1896. 

Januarys. — Steamship  Monarchy  outward  bound,  and  drawing  25}  feet,  grounded 
in  Grand  Bayou  Reach,  and  remained  aground  four  hours. 

January  9. — St&Hmship  Monteguma,  outward  bound,  and  drawing  25}  feet,  grounded 
in  Grand  Bayou  Reach,  and  remained  aground  until  12.30  p.  m.  on  January  12,  and 
at  6.30  p.  m.  another  attempt  was  made  to  put  her  through  the  reach,  when  she  again 
grounded. 

January  11. — Steamship  Breakwater,  bound  in,  and  drawing  14  feet,  sheered  across 
the  channel  in  entering,  and  landed  on  top  of  the  west  jetty,  knocking  two  holes  in 
her  and  causing  her  to  leak  badly.    She  remained  there  three  days. 

January  i5.— Steamship  Galiego,  qutward  bound,  and  drawing  22}  feet,  grounded 
in  Grand  Bayou  Reach,  and  lost  seventeen  hours. 

January  15. — Steamship  Moniroee,  outward  bound,  and  drawing  24}  feet,  grounded 
in  Grand  Bayou  Reach,  and  lost  twenty- one  hours. 

January  16. — Steamship  Montezuma,  outward  bound,  and  drawing  24}  feet,  grounded 
in  Grand  Bayou  Reach,  and  lost  twenty  hours.  After  this  steamer  was  floated,  on 
the  13th  she  was  taken  back  to  New  Orleans  and  lightened  in  draft  1  foot. 

January  f^.— Steamship  Battieton,  outward  bound,  and  drawing  22}  feet,  grounded 
in  Grand  Bayou  Reach,  and  lost  eleven  hours. 

February  SS. — Steamship  Bhaeiia,  outward  bound,  and  drawing  26  feet,  grounded 
in  Grand  Bayou  Reach,  and  lost  three  days. 


STATEMENT  OF  MB.  M.  J.  SAJfTDEBa. 

Mr.  Chairman  and  Gentlemen :  In  placing  before  your  honorable  Board  onr  reasons 
for  petitioning  Congress  to  open  up  a  wider  and  deeper  channel  from  the  River 
Mississippi  to  the  Gulf,  we  desire  to  point  out  that,  as  evidenced  by  signatures  to  the 
petition,  the  interests  which  call  so  imperatively  for  this  improvement  are  in 
nu  sense  local  to  any  one  city,  district,  or  State,  but  are  the  interests  of  the  whole 
valley  of  the  Mississippi  and  its  great  tributaries,  and  even  beyond  that — the  States 
of  the  West,  that  geographicall  v  must  look  to  the  seaports  of  the  Gulf  as  their  gate- 
way to  the  markets  of  the  world  beyond. 

The  value  to  the  farmers  and  manufacturers  of  this  oonntrv  of  deep-water  harbors 
and  outlets  to  the  ocean  can  not  easily  be  overestimated,  as  it  is  by  such  means  only 
that  the  most  economical  form  of  ocean  transportation  can  be  furnished,  and  without 
this  the  farmer  and  manufacturer  of  the  great  West,  already  weijo^hted  with  a  long 
transportation  to  the  seaboard,  can  not  possibly  maintain  his  position  in  keen  com- 
petition with  other  countries,  whose  precincts  meet  theirs  in  the  markets  of  Europe, 
Africa,  and  the  great  East. 

The  question  of  ocean  transportation  may  be  said  to  be  the  key  to  the  position  in 
this  ceaseless  fierce  fight  battle  for  the  markets  of  the  world.  That  this  country 
to-day  holds  a  proud  position  in  this  contest  is  largely  owing  to  the  wisdom  of  our 
Government,  which  has  by  its  liberal  expenditures  upon  the  harbors  of  the  eountry 
deepened  and  widened  channels  and  so  improved  the  navigation  of  its  seaports 
that  this  country  is  tp-day  enjoying,  probably,  above  any  other  nation  the  largest 
and  most  economical  ocean  transportation,  and  is  thus  saving  millions  annually  to 
the  producer,  which,  without  these  harbor  improvements,  would  have  to  be  paid  for 
this  transportation.  The  country  that  has  trading  to  its  ports  the  largest  class  of 
ocean  carriers  pays  invariably  the  least  for  ocean  transportation. 

As  an  example  of  the  value  of  deep-water  navigation  to  the  country  at  large.  I 
will  instance  the  influence  upon  ocean  freights  of  the  26-foot  channel  through  tne 
South  Pass  of  the  Mississippi  obtained  by  Mr.  £ads  by  means  of  Jetties  in  the  year 
1879.  Previous  to  that  the  only  outlet  firom  the  Mississippi  River  to  the  Gnlf  avail- 
able for  ocean  vessels  was  through  the  Southwest  Pass,  which  had  then  only  some 
18  feet  of  water  on  the  bar,  and  therefore  vessels  requiring  a  greater  depth  than  this 
were  unable  to  trade  to  the  port  of  New  Orleans. 

Previous  to  the  opening  or  the  South  Pass  the  rate  of  freight  on  cotton  from  New 
Orleans  to  Ldvexpool  was  abont  1}  cents  per  pound,  or  $7.90  per  bale.    Shortly  after 
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the  opening  of  the  jetty  pass  in  1880  the  average  rate  decreased  to  three-foorths  of  1 
cent  per  ponnd,  or  $3.90  per  bale. 

In  1896  the  average  rate  on  cotton  to  Liyerpool  had  dropped  to  three-eights  of  1 
cent  per  pound,  or  $1.95  per  bale.  This  saying  in  ocean  freight  mnst  be  computed, 
not  upon  the  cotton  exported  from  New  Orleans  only,  but  upon  the  whole  export  of 
cotton  from  the  country,  as  each  port  is  in  strict  and  close  competition  with  the  other, 
and  produce  seeks  the  most  economical  route.  The  saving  to  this  country  through 
the  decreased  cost  of  ocean  transportation  on  cotton  alone  in  sixteen  years  has  been 
over  $100,000,000.  On  grain  the  saviug  has  been  still  greater.  In  1880  the  average 
freight  rate  on  grain  had  decreased  from  30  cents  to  14^  cents  per  bushel,  New 
Orleans  to  Liverpool. 

In  1896  this  rate  went  down  to  an  aven^  of  8^  cents  per  bushel,  or  a  decrease  of 
6  cents  per  bnshel. 

The  same  identical  competition  comes  into  play  on  grain  as  on  cotton,  and  there- 
fore the  decrease  at  one  port  is  found  in  all  competing  ports.  The  exports  of  wheat 
and  com  and  their  products  in  sixteen  years,  from  1880  to  1896,  amounted  to 
3,453,000,000  bnsbels.  If  an  average  decrease  of  only  6  cents  per  bushel  be  figured, 
the  saving  in  ocean  transportation  has  been  over  $207,000,000.  This  economy  is 
directly  and  absolutely  the  result  of  better  harbors  and  deeper  navigable  channels 
enabling  larger  ocean  carriers  to  be  built,  which,  owing  to  their  irresistible  economy, 
are  enabled  to-day  to  carry  freight  from  America  to  Europe  at  one-third  the  rates 
obtainable  sixteen  years  ago,  with  equally  ffood  net  results  to  the  owners. 

Congress  has  expended  npon  river  and  harbor  improvements  since  the  Declara- 
tion of  Independence  a  total  of  some  $250,000,000,  and  the  eountry  has  heen  enabled 
to  save  far  more  than  this  total  npon  only  three  products  of  export  in  the  item  of 
ocean  transportation  only  during  tne  past  twenty  years. 

Gentlemen,  it  is  almost  impossible  to  exaggerate  tbe  value  to  a  country  such  as 
this  of  deep  navigation.  The  very  existence  of  the  toilers  in  the  great  West  depends 
npon  their  use  of  the  cheapest  and  most  economical  form  of  ocean  transportation, 
and  a  difference  of  but  1  cent  per  bnshel  for  the  transportation  of  grain,  means 
annually  millions  of  dollars.  Withont  deep  water  the  largest  form  of  ocean  trans- 
portation is  not  available,  and  as  a  draft  of'^25  feet  is  the  deepest  to  which  a  vessel 
may  now  safely  load  to  pass  from  the  river  Mississippi  to  the  Gulf,  there  are  already 
some  45  modem  ocean  vessels  trading  to  the  port  of  New  Orleans  that  are  unable  to 
load  full  cargoes  of  grain,  and  are  obliged  to  leave  our  trade  and  seek  employment 
elsewhere  wnen  light  freight,  such  as  cotton,  is  unobtainable.  All  such  loss  of 
capacity  is  sooner  or  later  borne  by  the  producer,  not  by  the  shipowner,  and  one 
evidence  of  such  loss  will  serve  to  illustrate:  The  steamer  Amerioan  sailed  from 
New  Orleans  September,  1897,  drawing  25  feet  11  Inches  and  carrying  288,000  bushels 
of  i^rain,  no  cotton  or  other  lighter  freight  being  obtainable.  Her  freight  list  was 
$23,400,  but  owing  to  insnfiQcient  water  in  the  pass  slie  was  unable  to  carry  a  full 
cargo,  which  would  be  372,000  bushels,  a  clear  loss  of  84,000  bushels  capacity.  The 
ship-owner  would  have  netted  the  same  earnings  at  nearly  2  cents  per  bnshel  less 
freight  than  he  did  obtain  had  his  vessel  been  able  to  carry  a  full  car^o. 

There  is  probably  no  commercial  commodity  so  strictly  competitive,  so  immedi- 
ately responsive  to  the  inevitable  law  of  supply  and  demand,  as  the  rates  of  ocean 
transportation,  particularly  from  the  United  States  ports.  This  insures  to  the  pro- 
ducer the  full  saving  in  the  economy  of  large  versus  small  carriers.  This  fierce  and 
constant  competition  is  the  essential  cause  of  the  continuous  increase  in  the  size  of 
the  ocean  carrier,  which  in  the  past  decade  amounts  almost  to  a  revolution.  Even 
ten  years  ago  the  largest  vessel  leaving  New  Orleans  for  Europe  carried  less  than 
4,000  tons'  weight  of  cargo  and  less  than  10,000  bales  cotton.  To-day  we  have  a  num- 
ber of  vessels  trading  to  the  port  with  a  capacity  of  12,000  tons  dead  weight  (which, 
unfortunately,  owing  to  lack  of  deep  water,  they  are  unable  to  make  use  of  from 
New  Orleans),  or  in  light  freight  of  nearly  30,000  bales  cotton. 

The  port  of  Liverpool,  the  home  of  modem  shipowners  and  justly  celebrated  for 
its  magnificent  system  of  docks,  which  to-day  is  capable  of  accommodating  the 
largest  vessels  that  float,  fully  laden,  has  perfected  plans  and  decided  upon  an  imme- 
diate expenditure  of  $17,500,000  in  widening  dock  gates  and  deepening  entrances, 
etc.,  to  accommodate  vessels  of  900  feet  length,  90  feet  beam,  and  40  feet  draft.  Such 
vessels  as  these  would  have  an  economy  probably  three  times  as  great  as  the  largest 
now  trading  to  our  port.  We  can  not  yet  accommodate  even  the  latter  class  of  ves- 
sels, and  are  apparently  not  yet  thinking  of  those  likely  to  be  built  in  the  near 
fnture. 

I  have  tried  very  briefly  to  show  the  enormous  saving  to  the  country  through  the 
increased  capacity  of  the  ocean  carrier  up  to  the  year  1^6.  We  have  not  yet  real- 
ized the  full  benefit  of  the  increased  capacity  in  the  vessels  of  past  two  years,  and 
can  not  until  this  capacity  can  be  fully  utilized.  What  of  the  coming  economy,  for 
which  the  port  of  Liverpool  is  already  preparing!  This  question,  gentlemen,  we 
consider  most  vital  to  the  interests  of  the  whole  country,  for  upon  it  depends  the 
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welfare  of  the  millions  of  the  Western  States;  its  importance  commercially  can  not 
be  exaggerated. 

From  the  standpoint  of  national  defense  as  a  harbor  for  the  Navy  of  the  eonntry, 
others  will  treat  tlie  subject.  I  will  shnply  say  that  with  a  35- foot  channel  through 
the  Southwest  Pass  we  consider  the  Mississippi  Riyer  with  its  hundreds  of  miles  of 
deep  waterway,  its  unrestricted  communication  and  certainty  of  supplies,  provides 
one  of  the  most  magnificent  harbors  in  the  world. 

We  have  petitioned  Congress  for  a  35-foot  channel ;  in  the  near  future  the  commerce 
of  the  country  will  probably  require  still  more.  We  commend  the  whole  matter  to 
your  careful  consideration,  trusting  that  your  investigations  will  enable  you  to  rec- 
ommend such  improvements  to  the  mouth  of  the  great  river  as  will  insure  to  the 
producers  of  this  country  the  most  economical  form  of  ocean  transportation.  This 
will  enable  the  great  West  to  overcome  the  serioas  handicap  of  its  great  distance 
from  the  seaboard  and  maintain  its  position  as  a  competitor  in  the  great  markets  of 
the  world  beyond  the  seas 

6TATEMRNT  OF  MR.  W.  P.  ROSS. 

On  behalf  of  the  New  Orleans  executive  committee,  now  working  for  improvement 
at  the  mouth  of  the  Mississippi  River,  1  desire  to  lay  before  you  their  reasons  for 
believing  that  South  Pass  is  inadequate  under  the  utmost  possible  or  practical 
improvement  to  provide  the  necessary  channel  for  the  moat  economical  tonnage  of 
the  present  day,  and  unquestionably  so  for  the  tonnage  which  will  be  the  ocean  car- 
rier of  the  near  future  years.  We  might  say  that  no  better  confirmatory  evidence  is 
wanted  than  the  fact  that  New  York,  Boston,  and  such  leading  European  ports  as 
Liverpool  are  reaching  out  to  provide  channels  35  feet  deep  and  of  sufficient  dimen* 
sions  otherwise  to  accommodate  steamers  900  to  1,000  feet  in  length  and  80  to  100  feet 
beam.  Twenty  five  years^ago  (when  the  present  jetty  channel  was  planned)  we 
knew  comparatively  little'ot  what  was  possible  in  the  development  of  ocean  ton- 
nage. Then  a  steamer  300  feet  long  was  a  large  steamer  and  there  were  few  as  high 
as  40  feet  beam  and  still  fewer  drew  as  much  as  25  feet  of  water;  furthermore,  it  was 
then  supposed  that  the  contract  for  the  jetties  called  for  a  channel  30  feet  in  depth, 
and  even  when  it  was  modified  to  26  feet  the  alarm  was  not  taken.  In  fact,  people 
knew  of  that  modification,  while  probably  no  one  outside  of  the  contractors  them- 
selves realized  that  the  26- foot  channel  provided  was,  from  the  plane  of  mean  high 
tide,  subject  to  shoaling  fluctuation  through  wind  and  tide,  as  in  ascertaining  the 
contract  channel,  as  we  undi^rstand  soundings  are  taken  from  the  plane  of  mean  high 
tide—  that  is,  from  a  point  or  bench  mark  fixed,  which  might  be  3  feet  above  the 
surface  in  the  air.  There  may  be  only  23  feet  at  neap  tides,  with  north  winds  blow- 
ing at  the  point  of  mean  high  tide,  instead  of  26  feet  water,  which  the  Government 
engineers  are  bound  by  terms  of  contract  to  certify  to. 

ft  is  probable,  had  these  facts  been  known  or  understood,  Mr.  Eads's  contract 
would  bave  read  so  that  a  minimum  channel  of  26  feet  would  have  been  assured  at 
all  stages  of  tide  and  wind.  Even  tbis  would  have  been  inadequate  for  the  present 
economical  freight  carrier  now  in  the  trade,  such  as  the  European — 475  feet  long, 
55-foot  beum,  requiring  a  channel  of  32  feet,  of  ample  width  for  safe  and  easy  naviga- 
tion. By  safe  and  easy  navigation  ^^e  mean  that  a  ship  which  will  draw  30  feet  on 
even  keel  in  salt  water  will  require  30  feet  7i  inches  in  fresh  water;  that  nine  ships 
out  of  ten  would  be  trimmed  1  foot  or  18  inches  by  the  stern,  and  further  require  at 
least  another  foot  of  water  under  their  keel,  even  in  the  jetties,  where  there  is  no 
chance  of  swell  or  sea.  A  ship,  therefore,  drawing  30  feet  of  water  on  even  keel  in 
salt  water,  or  30  feet  7^  inches  in  fresh  water,  will  trim  in  fresh  water  30  feet  for- 
ward and  a  little  over  31  feet  aft.  As  the  European^  Jme^'tcan,  Milwaukee,  Montrose, 
Monmouth,  Montcalm,  and  Monarch  are  ships  of  this  class,  it  needs  no  further  ar;!:u- 
ment  to  show  that  the  present  jetty  channel,  even  if  improved  to  30  feet,  would  be 
barely  equal  to  the  most  economical  freight  carrier  now  in  the  New  Orleans  trade. 
That  it  is  not  equal  to  the  modem  freight  carrier,  with  which  New  Orleans  has  to 
compete,  is  shown  by  the  fact  that  the  steamship  Cymric  is  599  feet  long,  64- loot 
beam,  and  38-foot  depth  of  hold,  while  the  Kaiser  tfilhelm  der  Grosse  is  625  icet  long, 
66-foot  beam,  and  43-feet  depth  of  hold,  while  still  larger  steamers  are  in  course  of 
construction.  A  channel  of  32  feet  in  depth  would  therefore  be  inadequate  for 
steamers  actually  in  existence,  much  less  to  the  still  larger  ones  which  will  doubt- 
less be  built  during  the  near  future,  and  which  will  be  able  to  carry  cargoes  still 
cheaper'thau  at  present.  That  these  will  be  built  is  undoubted,  if  only  from  the 
fact  that  competition  among  the  various  freight  carriers  will  unquestionably^  cause 
a  response  to  the  demand  for  more  economical  transportation  wherever  facilities  are 
provided  for  the  larger  ships  necessary.  Shipbuilders  all  agree  that  economy  in  con- 
struction depends  upon  the  depth  and  lengtn  of  the  boat;  that  increase  in  beam  of 
the  vessel,  where  lighter  draft  may  be  had,  adds  to  the  cost  of  construction  consid- 
erably oat  of  proportion  to  the  added  cost  of  making  the  ship  deeper  and  longer. 
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Another  practical  reason  why  Bhipovrneni  object  to  a  channel  where  they  are 
liable  to  ttrandings,  collisious,  etc.,  is  from  the  fact  that  everv  such  accident  means 
an  expenditure  of  large  sums  of  money.  The  stranding  of  the  Barbara  involved  a 
loss  to  the  ship  and  cargo  of  over  $100,000^  but,  at  the  least,  every  stranding 
involves  detention. 

The  usnal  method  of  reckoning  detention  is  at  8  cents  per  ton,  net  register,  per  day ; 
the  Milwaukee,  carrying  27.000  bales  cotton,  is  4,755  tons  net,  which  at  8  cents  per  ton 
is  nearly  $400  per  day.  The  interest  on  her  cargo  at  5  per  cent  runs  to  nearly  $30 
per  day.  In  addition  to  this  towage  expenses  are  incurred  in  almost  every  case  of 
toucliing  the  ground,  ranging  from  $500  to  $10,000  or  $15,000,  as  towboats  for  this 
service  charge  (according^  to  size)  from  $20  to  $30  per  hour,  and  sometimes  three  or 
foar  tugs  are  needed;  besides  this,  every  vessel  stranding  blocks  others  from  coming 
in  and  going  out.  It  is  not  an  overeat  iniate  to  say  that  recent  strandings,  commenced 
by  the  liamore  Head  about  six  weeks  ago,  cost  in  detention,  towage,  and  interest  a 
full  $100,000,  while  the  consequential  damages  can  not  be  estimated.  We  do  not 
know  what  markets  have  been  lost  through  delays  in  delivery  of  cargo,  although 
these  occasionally  come  to  our  attention,  and  one  case  was  brought  recently  to  my 
attention  which  cost  the  receiver  on  the  other  side  about  $1,000  on  a  small  parcel  of 
grain,  and  doubtless  this  case  is  only  one  of  many.  Again,  the  agents  loading 
steamers  at  this  point  have  been  made  overcautious  by  the  uncertainty  of  the  steam- 
ship getting  out,  and  in  many  cases  have  advanced  their  grain  rates  to  a  prohibitive 
point  in  order  to  ffive  preference  to  cotton  and  other  light  cargo.  The  eflfeot  of  this 
reacts  through  the  conntrr,  so  that  although  the  cause  may  be  unknown,  these 
strandings  in  South  Pass  have  affected  the  grain  movement,  and  consequently  the 
prices  in  the  interior. 

There  is  one  thing  also  certain,  and  it  is  that  you  can  not  put  an  expense  upon  a 
shipowner  which  he  does  not  in  turn  impose  upon  the  producer.  The  shipowner  is 
after  net  revenue  only,  and  every  item  of  expense--even  such  extraordinary  ones  as 
just  mentioned— are  practically  allowed  for  in  the  gross,  rate  of  freight  which  he 
demands.  The  underwriter  also  adds  his  little  mite  in  the  way  of  increased  pre- 
miums on  the  ships  and  cargo.  He,  like  the  shipowner,  figures  all  these  contin- 
gencies in  his  rate. 

There  is  a  further  reason  why  South  Pass  is  a  standing  menace  to  ships  inward 
bound.  In  thick  weather  vessels  are  thrown  to  the  westward  through  an  unmistak- 
able current  trending  west,  past  the  end  of  the  narrow  jetty  channel.  The  conse- 
quence is  that  they  get  ashore  west  of  the  jetties  at  a  point  where  from  various 
causes  a  dangerous  hard  shoal  has  accumulated.  More  than  one  vessel  has  been  lost 
here  and  others  seriously  injured,  such  as  the  Charlet  Luling,  Gottfried  Schenker,  and 
Breakwater,  Among  many  others;  the  Gottfried  Sckenker  contribnted  1,000  tons  pig 
iron  as  her  share  to  this  dangerous  shoal.  At  Southwest  Pass,  with  an  entrance 
probably  2,500  feet  wide  and  no  shoal  to  the  westward,  this  danger  disappears. 

As  an  example  of  how  shipowners  and  agents  look  on  these  constant  strandings  in 
South  Pass,  I  would  quote  from  a  letter  jost  received  from  the  managers  of  the  Head 
Line,  whose  steamers  Ramore  Head,  Iniekowen  Head,  and  Malin  Head  suffered  expense 
and  detention  since  the  1st  of  January,  as  follows: 

''We  confirm  cables  exchanged,  and  note  that  you  have  now  compromised  the 

Bamore  Head  towage  for with  Messrs. ,  and with  Messrs. .    We 

certainly  think  that  both  of  these  firms  have  been  amply  remunerated  for  their 
work.  Of  course  we  can  not  pay  a  sum  of  this  kind  out  of  our  own  pockets,  and  are 
therefore  having  average  bond  perfected,  and  the  amount  will  constitute  a  general 
average  claim  upon  the  ship  and  cargo.  It  is  very  unfortunate,  but  can  not  be 
helped.  We  have  no  doubt  whatever  that  jrou  have  done  your  best  to  reduce  the 
claim,  but  all  these  things  tell  with  ns  against  New  Orleans.  Yon  can  have  little 
idea  how  it  is  canvassed  here,  these  continual  groundings,  heavy  expenses,  and  long 
detention.'' 

Coming  now  to  the  question  of  width  of  channel  in  the  navigation  of  ships,  it  is 
manifest  that  in  a  narrow  channel  with  a  swift  current  vessels  are  at  any  time 
liable  to  take  a  sheer  into  the  bank.  Many  of  the  strandings  in  South  Pass  have 
been  from  this  cause ;  that  is  one  disadvantage  of  a  narrow  channel.  The  next  diffi- 
onlty  in  a  narrow  channel  is  the  increased  risk  of  collision.  Where  we  had  formerly 
to  deal  with  ships  35  to  40  feet  beam,  and  only  800  feet  long,  the  present  channel  was 
not  so  far  out,  but  now  that  we  have  to  deal  with  ships  of  45  to  55  feet  beam,  and 
lengths  400  to  500  feet,  there  is  manifestly  more  difficulty  in  navigating  this  same 
narrow  channel,  while  to  deal  with  ships  800  or  more  feet  in  length  and  60  feet  beam, 
it  is  manifest  that  these  difficulties  will  be  again  enormously  increased. 

As  examples  of  what  is  meant,  I  would  instance  the  steamship  BarharOy  grounded 
last  year  in  South  Pass  during  high  water,  with  a  6-mile  current  running;  her  pro- 
peller and  rudder  were  disabled  and  twisted  out  of  shape,  and  it  was  found  impos- 
•ible  to  tow  her  in  this  condition  upstream  stem  first  to  the  Head  of  the  Passes. 
Although  she  is  only  340  feet  long,  and  was  drawing  but  24  feet,  it  was  neoessary  to 
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drlTe  piles  alongside  the  bauks  to  whicb  the  ship  oonld  be  secnred,  and  then  11  j^hten 
her  of  lyOOO  tons  of  cargo  before  she  could  be  winded  bonnd  bow  upstream.  In  tbe 
case  of  the  Bamore  Head^  402  feet  lonff  (which  steamer  grounded  about  a  month  ago 
at  Grand  Bayon),  she  bad  to  be  towed  opstream  after  l>eiug  floated  to  the  Head  of 
tbe  Passes  (about  6  miles)  stem  first,  because  she  could  not  turn  round  and  steam  up. 
There  is  evident  danger  in  towing  a  ship  stem  first  against  a  fast  current,  and  it 
is  impossible  if  tiie  propeller  and  rudder  are  disabled,  as  was  the  case  with  the 
Barbara,  Had  tbe  Bamore  Head  been  so  disabled,  it  would  have  been  necessary  to  have 
lightened  her  and  taken  her  to  sea  before  she  could  have  been  turned  round  and 
towed  back  to  the  city  for  repairs.    This  question  of  turning  a  ship  around  in  the 

f»ass  is  something  liable  to  be  required  at  auy  time,  esnecially  in  a  channel  12  miles 
ong,  and  it  is  plain  that  such  a  reat  is  not  possible  unless  the  channel  is  as  wide  as 
the  ship  is  long;  that  is,  with  a  ship  drawing  30  feet  of  water,  600  feet  long,  there 
should  be  a  30-foot  channel  at  least  700  feet  iu  width,  in  which  she  could  be  freely 
turned,  and  this  necessity  jzrows  with  the  length  and  the  depth  of  the  ship.  Another 
reason  requiring  width  of  channel  is  the  fact  (in  which  all  nautical  men  agree, 
although  it  may  be  a  chestnut)  an  accident,  which  will  result  in  the  sinking 
of  a  vessel,  is  bound  to  occur  sooner  or  later.  Possibly  when  this  inevitable 
collision  does  come  there  will  perhaps  be  two  vessels  sunk;  it  is  improbable 
that  such  vessel  or  vessels  wiU  he  fair  up  and  down  stream,  but  are  more  liable 
to  get  thwartship,  and  may  occupy  pretty  near  the  whole  width  of  the  channel, 
or  as  much  of  it  as  that  ship's  length  will  go.  Now,  a  vessel  in  such  a  position 
would  speedily  so  fill  herself  with  sediment  that  little  short  of  dynamite  would  be 
effective,  except  possibly  the  slow  process  of  breaking  the  ship  up  into  pieces  and 
removiuff  her,  plate  by  plate.  While  dynamite  would  doubtless  blow  the  ship  up  it 
would  blow  up  the  channel  with  it.  Such  a  wreck  would  completely  stop  the 
channel  for  a  twelvemonth,  and  New  Orleans  would  be  so  bottled  up  and  mined  for 
a  seaport  as  if  it  were  at  Kansas  City. 

There  is  but  one  effective  remedy  for  this,  and  it  is  that  the  channel  must  be 
sufficiently  wide  for  any  vessel  to  be  sunk  and  still  leave  space  on  one  side  or  the 
other  for  other  long,  wide,  and  deep  vesaels  to  pass.  Under  such  cironmstnnces 
even  600  feet  width  of  channel  wocQd  be  hardly  sufficient.  This  is  not  a  fancy 
sketoh,  or  a  false  cry  of  "Wolf,"  but  one  which  will  be  home  out  by  the  expecta- 
tions of  experienced  seafaring  men  the  world  over,  with  expressions  of  wonder  that 
it  has  not  occurred  before. 

Haviuff  thus  described  at  length  what  the  ships  require  and  expect  (now  and  in  the 
future)  K>r  easy  and  safe  navigation,  I  would  next  draw  your  attention  to  what  we 
have  at  South  Pass  and  compare  same  with  Southwest  Pass.  We  take  the  stand  that 
a  channel  35  feet  deep  and  800  to  1,000  feet  wide  at  the  bottom  at  all  stages  of  the 
river  is  necessary  for  easy  and  safe  navigation.  At  South  Pass  we  have  a  channel 
12  miles  long  from  the  Head  of  the  Passes  to  the  sea  end  of  the  jetties;  it  is  about 
600  feet  wide  throughout  at  the  surface,  with  a  nominal  channel  26  feet  deep  and  200 
feet  wide.  At  Southwest  Pass  we  have  a  channel  perhaps  15  miles  from  the  Head  of 
the  Passes  to  deep  water,  but  it  is  between  four  and  five  times  as  wide  as  South  Pass,  or 
1,500  feet  wide  throughout  its  entire  length  up  to  about  the  old  pilot  station,  where  it 
commences  to  widen  out.  From  this  point  to  the  10- fathom  curve  in  the  Gulf  it  is  about 
6  miles.  From  the  Head  of  the  Passes  to  the  pilot  station  the  channel  throughout 
runs  40  to  50  feet  deep  and  800  feet  wide  at  the  bottom.  The  natural  conditions, 
therefore,  are  that  Southwest  Pass  would  have  a  channel  wide  enough  and  deep 
enough  for  all  purposes;  so  that  with  the  exception  of  the  necessary  works,  which 
are  common  to  both  South  and  Southwest  Pms*  needed  at  the  Head  of  the  Passes, 
and  tbe  Jetty  works,  etc.,  at  the  mouth  of  Southwest  Pass,  nothing  further  is 
needed  for  easy  and  safe  navigation  through  Southwest  Pass.  At  South  Pass  the 
conditions  are  altogether  different.  The  entire  channel,  12  miles  long,  the  Jetties 
themselves,  and  the  works  at  Head  of  the  Passes  would  all  have  to  be  widened  and 
deepened  throughout  the  entire  length.  Engineers  tell  us  that  the  banks  of  South 
Pass  are  not  strong  enough,  without  widening  the  pass  and  strengthening  the  banks, 
to  support  themselves  if  the  channel  is  deepened  to  any  great  extent.  As  we  need 
a  channel  800  feet  wide  at  the  bottom,  it  is  necessary  to  have  a  channel  1,500  feet 
wide  at  tbe  surface  and  carrying  a  much  larger  volume  of  water  than  at  present. 
Doubtless  the  works  at  the  Head  of  the  Passes  can  be  enlarged  and  widened  so  that 
any  amount  of  water  can  be  deflected  into  South  Pass;  but  what  can  be  done  with 
the  Jetties  themselves f  If  tbe  pass  is  widened  even  for  a  30-foot  channel  500  feet 
wide  at  the  bottom,  the  volume  of  water  that  will  be  necessary  to  scour  out  the  pass 
will  be  so  great  as  to  erode  a  channel  through  the  Jetties  at  least  40  feet  deep,  it  la 
plain  that  such  a  channel  would  undermine  the  works,  and  all  the  rock  and  stone,  etc., 
now  composing  them  would  slide  into  and  destroy  same.  The  works  throughout 
South  Pass  from  tbe  head  and  including  the  Jetties  were  all  designed  for  a  channel 
less  than  30  feet  in  depth ;  thus,  at  South  Pass,  the  entire  channel,  12  miles  long, 
would  have  to  be  widened  and  excavated,  and  when  it  was  done  there  would  be  a 
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very  great  risk  that  tlie  value  of  the  work  would  he  destroyed  through  this  nnder- 
mining  of  the  jetty  works  tiiomsolves.  At  Southwest  Pass  we  have  uoiie  of  these 
difficulties  to  encounter.  We  have  simply  the  prohlem  of  contracting  and  extemling 
the  banks  for  less  than  6  miles  into  deep  water.  Whether  there  are  engineering 
difficulties  ahoat  this  which  would  make  the  work  impracticable  is  something  of 
which  we  are  not  competent  to  speak,  bnt  it  seems  to  ns  a  simple  question  of  jetty- 
ing.  The  surveys  now  called  for  are  to  establish  this  fact  by  competent  testimony. 
We  consider  that  our  duty  is  limited  to  pointing  out  to  you  tho  difficulties  and  short- 
comings of  the  present  channel  and  the  difficulties  we  see  in  making  South  Pass 
available  for  what  is  now  needed  and  to  come. 

In  conclusion,  there  is  a  final  reason  why  the  channel  into  the  Mississippi  River 
should  be  sufficient  for  the  most  modern  of  the  world's  navj*,  present  and  future,  and 
a  reaiiou  in  which  the  entire  country  ia  interested.  At  present  there  are  few  harbors 
where  the  larger  vessels  of  the  United  States  Navy  could  st-ek  refuge  in  case  of  over- 
powering necessity,  and  none  in  the  Gulf.  The  Mississippi  River  itself  affords  a  har- 
bor that  can  accommodate  in  single  file  something  like  1.500  of  the  largest  vesnelsof 
the  world,  as  in  the  lowest  water  there  is  ample  depth  in  the  channel  for  200  miles 
above  the  Head  of  the  Passes.  This  harbor  is  landlocked,  and  tbe  entrance  to  it 
could  be  obstructed  with  the  greatest  ease  against  the  entrance  of  any  foe.  In  case 
of  war  with  the  countries  south  of  ns,  or,  in  fact,  with  any  forei^  country,  New 
Orleans  would  be  one  of  the  great  bases  of  operations,  provided  this  channel  at  the 
entrance  of  the  river  was  made  adequate.  The  nanral  causes,  which  would  even 
compel  this,  lie  in  the  fact  that  it  is  not  only  a  large  city  and  seaport,  where  every 
requisite  incidental  to  military  and  naval  operations  can  be  concentrated,  but  it  is 
the  terminus  of  the  greatest  river  in  the  country,  and  it  is  also  the  terminus  of  the 
largest  number  of  important  trunk  lines,  not  even  excepting  New  York,  and  as  a  con- 
centrating point  thereby  unequaled.  It  is  the  only  large  harbor  where  ships  can  lie 
in  fresh  water,  and  is,  therefore,  par  excellence,  the  best  point  where  the  navy  held 
in  reserve  could  be  laid  up  so  as  to  be  in  such  a  place  that  when  wanted  for  service 
in  an  emergency  they  would  not  require  detention  in  docking,  cleaning  bottoms, 
repairs,  etc.,  which  matters,  while  apparently  trivial,  are  very  important  in  actual 
practice. 

STATEMENT  OF  GOVERNOR  D.  R.  FRANCIS,  OF  MISSOURI. 


,  Chairman  and  Gentlemen  of  the  Committee:  I  am  here  representing  the  Mer- 
»'  Exchange  of  8t.  Louis,  but  I  come  here  to  protest  against  this  being  called 


Mr. 
chants' 

local  in  any  sense  of  the  word.  The  tariff  may  be  a  local  Issue,  but  the  improve- 
ment of  the  Mississippi  River  and  its  tributaries  and  harbors  of  the  Gulf  is  a  ques- 
tion in  which  every  section  of  this  country  is  interested.  During  the  past  twenty- 
six  years  1  have  been  in  tho  grain  business.  All  the  years  of  my  boyhood  and  man- 
hood, except  a  few  years  by  way  of  diversion  in  office  holding,  have  been  devoted  to 
the  selling  and  buying  of  grain,  and  to-day  1  am  engaged  in  that  business.  When  I 
laid  down  the  cares  of  office,  on  the  6th  of  March,  I  immediately  returned  to  the 
grain  business,  and  1  am  buying  grain  and  selling  grain  in  Europe  to-day.  I  there- 
fore speak  authoritatively  as  to  the  improvement  of  the  jetties  and  its  importance 
to  the  grain  interest  of  this  country.  I  want  to  lay  down  the  broad  proposition 
that  the  action  of  you  gentlemen  regulates  the  price  of  every  bushel  of  wheat,  com, 
and  oats  grown  in  the  United  States. 

A  few  years  ago  Congress  appropriated,  at  the  recommendation  of  this  commit- 
tee, $6,000,000  f»r  the  improvement  of  the  harbor  of  Galveston.  Since  that  improve- 
ment has  been  made  there  is  a  sufficient  depth  of  water  in  that  harbor  to  take  ocean 
steamers  of  heavy  draft.  The  exports  of  grain  from  that  harbor  have  increased  from 
less  than  500,000  bushels  to  over  10,000,000  bushels  in  1897.  It  has  also  caused  the 
construction  of  new  trunk  lines  of  railroad  from  Galveston  to  the  grain  fields  of  the 
West.  During  the  same  calendar  year  42,000,000  bushels  of  wheat  were  exported 
from  New  Orleans.  I  say  that  the  result  of  the  improvement  of  the  Galveston  Har- 
bor was  the  construction  of  lines  of  railroad  from  the  grain  fields  of  the  v\  est  to  the 
waters  of  the  Gulf,  and  the  cost  of  the  transportation  of  grain  over  those  roads  to 
the  Gulf  since  that  harbor  has  been  oi)ened  to  tide  water  has  regulated  the  rate  of 
transportation  of  every  bushel  of  grain  grown  in  the  vast  fields  of  the  West  and 
shipped  to  tide  water,  whether  on  the  Atlantic  coast  or  on  the  Gulf  of  Mexico,  and 
whether  it  went  through  the  canals  and  the  lakes  or  by  trunk  lines  of  railroad  it 
matters  not.  My  own  bouse  has  shipped  since  the  fii-st  day  of  July  last  over  3,000,000 
busbels  of  grain  to  Europe,  and  all  but  97,000  bushels  have  been  shipped  from  the 
Gulf. 

The  price  of  grain  in  this  country,  if  any  of  that  grain  is  exported,  is  regulated 
and  fixed  by  the  price  obtained  for  the  surplus  product.  The  price  we  obtain  abroad 
is  regulated  by  the  competition  furnished  by  other  grain-producing  countries, 
and  to-day  if  it  were  not  for  the  competition  in  Enrope  of  the  Argentine  Uepublio 
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with  our  wheat,  the  American  wheat  being  exported  to-day  wonld  hrin^  at  least  10 
contttper  biiBhel  more  than  it  does.  The  new  Argentina  crop  is  offered  in  France 
and  Germany  and  the  United  Kingdom  freely.  I  left  home  at  10  o'clock  on  Satur- 
day, and  on  that  day  I  sold  56,000  bushels  in  Germany  and  40,000  bnshels  in  France. 
I  therefore  think  I  am  in  touch  with  the  markets  of  Enrope  as  well  as  those  in  this 
country.  When  you  bear  in  mind  that  the  price  of  these  products  in  Europe  is  reg- 
ulated by  the  competition  of  other  grain -producing  oonntries,  you  must  accept  the 
conclusion  that  for  every  half  or  quarter  of  a  cent  per  bushel  that  we  reduce  the 
cost  of  transporting  it  to  these  countries,  just  in  so  much  is  the  producer  in  this  coun- 
try benefited. 

We  raiise,  according  to  statistics,  2,000,000,000  bushels— or  two  thousand  million 
bushels— of  com  in  this  country  every  year.  That  is  about  our  average  crop  to-day. 
Take  i  cent  per  bushel  on  that  and  it  is  $20,000,000.  According  to  the  statistics  of 
the  Agricultural  Departuiout,  the  wheat  crop  of  1897  will  be  530,000,000  bnshels. 
Take  1  cent  per  bushel  and  it  is  $5,300,000.  We  are  exporting  oats.  The  price  of 
oats  is  regulated  by  the  price  realized  for  the  surplus  which  we  export.  The  aver- 
age crop  is  9,000,000.  Take  1  cent  per  bushel  on  those  three  products,  wheat,  corn, 
and  oats,  and  it  amounts  to  $33,700,000. 

In  the  states  tributary  to  the  Mississippi  River  and  the  Missouri  68  percent  of  the 
wheat  crop  of  this  couutry  is  grown.  Seventy -six  per  cent  of  the  com  crop  is  raised 
in  States  on  the  Mississippi  and  its  tributaries,  and  78  per  cent  of  the  oat  crop  is 
raised  there.  We  protest  against  this  being  called  a  local  issue.  Every  grower  of 
wheat,  com,  and  oats  is  interested  in  the  opening  of  deep  water  to  the  Gulf,  because 
it  affects  the  transportation  cost  ou  every  bushel  of  grain  grown  in  this  country, 
whether  it  be  shipped  by  water  or  rail  to  the  Gulf. 

I  returned  about  the  middle  of  March  to  St.  Louts,  after  spending  six  or  eight 
month.s  in  WHshinirton  in  the  cares  of  office.  I  have  a  branch  house  in  NewOrleaus 
and  Kansas  City,  the  parent  house  being  in  St.  Louis.  I  found  that  our  New  Orleans 
ho  NO  h  Ml  rhurteri'd  a  vessel  going  to  Liverpool  and  it  was  unable  to  load  the  ship, 
and  we  had  to  resell  at  a  loss  of  $2,200. 

r.      OUK18.*  Why  were  you  unable  to  loadf 

Mr.  Francis.  Because  we  were  unable  to  get  the  grain.  If  there  had  been  a  stock 
of  grain,  and  if  the  shipping  had  been  maae  in  the  winter  months,  I  should  have 
been  able  to  have  loaded  at  a  small  loss.  The  steamer  Barbara  W!is  loaded  on  the 
17th  of  April  for  Dunkirk,  France.  I  had  27,000  bushels  in  a  cargo  of  225,000  bushels 
grain.    There  was  also  cotton  and  other  freight  on  the  vessel. 

1  he  vessel  grounded  in  the  jetties  was  detained  there  ton  days  and  had  to  return 
to  New  Orleans.  All  that  freight  had  to  be  unloaded  from  the  vessel  and  the  vessel 
repaired.  There  was  a  respondentia  bond  and  iusurance  against  the  freight,  and  my 
portion  amounted  to  between  $6,000  and  $7,000.  I  declined  to  pay  it,  and  it  was 
referred  for  settlement  to  the  agents.  The  tot-al  respondentia  bond  was  $100,000. 
The  cost  of  taking  that  steamer  Barbara  back  on  the  17th  of  April,  rehandling  cargo, 
and  repairing  the  vessel  was  $100,000. 

Mr.  MoRHis.  What  was  the  draft  of  that  vessel f 

Mr.  Francis.  It  was  25.8  That  boat  grounded  at  the  mouth  of  the  jetties.  I 
sneak  somewhat  feelingly  of  this.  I  do  not  know  what  it  will  cost  before  we  get 
tnrongh  with  it.  That  is  only  an  instnnce  of  what  might  happen  every  day.  We 
are  payinjx  larger  ocean  freights  from  New  Orleans  and  Galveston  than  from  Balti- 
more, Newport  News,  or  New  York.  Ocean  frei;i;hts  are  much  larger  and  insurance  is 
much  higher  from  New  Orleans,  and  both  of  those  t-end  to  regulate  the  rates  from 
the  Atlantic  seaboard,  as  Mr.  Sanders  clearly  and  forcibly  explained  yesterday. 

So,  gentlemen,  as  a  g^rain  man,  and  one  who  handles  the  raw  products  of  this 
country,  I  come  to  you  m  the  interest  of  both  of  the  great  grain-growing  sections  of 
the  country  and  ask  you  to  open  this  deep  water  to  the  Gulf.  There  are  men,  per- 
haps, more  closely  connected  with  the  cotton  interest  than  I  am,  but  what  I  say 
applies  with  the  same  force  to  the  cotton  business.  We  raise  in  the  West  over  75  per 
cent  of  the  exports  of  this  country.  We  certain!)''  pay  our  share  of  the  intemal-reve- 
nue  taxes.  The  internal-revenue  taxes  in  the  city  of  St.  Louis,  I  believe,  are  second 
lartreHt  in  the  Unite<l  States.  It  is  the  largest  plug- tobacco  manufacturing  city  in 
the  world.  I  believe  yon  gentlemen  are  perhaps  better  acquainted  with  the  subject 
than  1  am,  but  we  are  the  second  largest  intemal-revenne  tax  payers  in  the  United 
States,  and,  therefore,  we  think,  when  we  produce  the  wealth  of  tnis  country  and  when 
wo  pay  a  large  share  of  the  intt^mal -revenue  taxes,  which  are  enough  to  support  the 
Government  if  it  were  not  for  the  pension  list,  that  we  are  entitled  to  this  consider- 
ation. We  think  it  would  be  generous  upon  your  part  to  grant  this  re<iuest.  We 
appreciate  your  liberality  in  the  past,  and  think  we  are  entitled  to  this  from  the 
standpoint  of  justice. 

I  want  to  make  this  other  point:  This  great  waterway  is  under  the  control  of  the 
Government,  but  I  S'ly,  and  I  will  make  myself  personally  responsible  for  the  state- 
ment, that  if  the  Federal  Government,  which  alone  has  the  power,  will  delegate  to 
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me  the  right  to  collect  toll  at  the  pass,  I  will  deepen  it  to  30  feet  or  to  35  feet  in  the 
Southwest  Pass,  and  will  open  it  to  exports  at  1  cent  a  hoshel  and  10  cents  per  hale 
on  cotton,  and  would  make  $600,000  a  year.  • 

The  Chairhak.  I  have  no  doubt  it  would  make  the  deepest  harhor  in  the  world. 

Mr.  McCuLLOCH.  Do  yon  think  the  Government  would  give  that  privilege  to  any 
corporation  t 

Mr.  Francis.  No.  I  would  not  want  to  do  it  if  I  were  a  member  of  Congrefis  or 
a  member  of  this  committee.  We  want  this,  and  must  have  it,  and  it  is  in  your 
power  to  give  ifc.  I  would  guarantee  to  organize  a  company  that  would  get  30Veet 
of  water  at  the  South  Pass  or  36  feet  at  the  Southwest  Pass  if  I  were  permitted  to 
charge  tonnage. 

Mr.  McCuLLOOH.  For  twenty  years,  evenf 

Mr.  Francis.  Tes ;  for  twenty  years.  It  has  been  shown  that  42,000,000  bushels  of 
grain  were  exported  from  New  Orleans  up  to  the  31st  of  December.  There  were  also 
exported  2,248,000  bales  of  cotton.  At  1  cent  a  bnshel  on  the  grain  alone,  not  counting 
return  freights,  it  wonld  amount  to  $420,000,  and  at  10  cents  on  the  cotton  it  would 
amount  to  $204,000,  which  would  make  altogether  $624,000.  or  5  per  cent  on  $12,000,000. 
You  can  improve  the  South  Pass  to  a  depth  of  30  feet  lor  $1,000,000,  and  yon  can 
make  the  Southwest  Pass  35  feet  deep  on  an  expenditure  of  $3,000,000.  Are  yon 
going  to  stand  upon  this  paltry  sum  when  the  interests  affected  are  so  vastf  I  have 
too  much  confidence  in  the  patriotism  and  the  good  sense  of  the  members  of  this 
committee  to  feel  that  you  will  refuse  to  do  so. 

We  come  here  representing  the  St.  Louis  Merchants'  Exchange.  New  Orleans  Is 
not  alone  interested  in  this.  We  disclaim  the  proprietorship  of  New  Orleans  in  the 
jetties  or  in  the  Misbissippi  River.  We  want  that  great  artery  preserved  for  the 
entire  country  in  order  to  regulate  freights  from  the  interior  to  tide  water,  because 
it  affects  the  rate  of  every  bushel  of  wheat  and  every  pound  of  cotton  grown  in  the 
United  States. 

I  do  not  know  what  more  I  could  say  to  impress  it  upon  yon  more  forcibly  than  I 
have  already  done.  If  I  could  say  anything  more,  I  certainly  would  do  so,  but  I 
know  that  your  time  is  limited,  and  I  shall  therefore  be  glad  to  answer  any  question 
which  you  m»y  desire  to  ask  upon  the  subject. 

I  want  to  say  in  regard  to  this  ICads  contract,  with  which  I  am  not  very  familiar, 
but  feel  that  I  have  some  acquaintance  with  it,  that  under  that  contract  26  feet  of 
water  must  be  obtained  at  the  South  Pass  nntil  the  first  of  July,  1899,  and  after  that 
time  they  are  to  make  up  any  deficiency  which  may  exist.  If  the  Eads  estate  gets 
$100,000  a  year,  that  is  a  small  matter.  I  do  not  know  whether  it  has  spent  $20,000 
or  $200,000  to  j^et  26  feet  of  water.  I  say  it  is  immaterial,  so  far  as  the  magnitude 
of  the  matter  is  concerned.  What  it  has  cost  to  maintain  that  26  feet  of  water  I  have 
no  concern  about,  and  I  think  it  is  a  mere  bagatelle.  What  we  want  is  30  feet  of 
water,  and  with  $1,000,000  appropriated  for  that  purpose  it  will  bring  ahont  thai 
end.  Suppose  a  vessel  should  be  sunk  in  the  South  Pass.  It  would  mean  a  loss  to 
my  house  of  $20,000.  I  sell  grain  for  April,  January,  and  Man^  shipments,  and  if 
the  market  is  against  me  one-sixteentn  of  a  cent  it  is  a  very  important  matter, 
because,  time  being  such  an  element  in  a  contract  of  that  character,  they  will  make 
you  pay  all  thev  possibly  can.  I  have  paid  demurrage  of  thousands  of  dollars  on 
vessels  at  New  Orleans  because  they  were  delayed  in  getting  through  the  Jetties. 
Thiuk  of  what  it  means  to  the  producer.  If  the  producer  does  not  pay  that  it  is 
not  my  fault.  Of  course  I  am  tnere  to  protect  my  interest  and  the  interest  of  those 
I  represent. 

The  rates  of  freight  upon  the  great  Gulf  ports  in  the  Mississippi  Valley  and  the 
Missouri  Basin  transported  to  tide  water  are  regulated  by  the  rates  of  freight  on  the 
lakes,  the  canals,  and  the  Atlantic  seaboard,  and  it  is  measuring  the  rates  of  the 
great  trunk  lines  of  to-day.  Whenever  it  suits  the  railroads  to  accnmulate  large 
stocks  of  grain  in  Chicago  they  do  so,  and  fix  the  rates  accordingly.  We  do  not 
blame  them,  but  we  blame  tbem  for  making  the  rate  from  St.  Louis  one-sixteenth  per 
cent  of  the  Chicago  rate  to  tide  water.  We  are  beginning  to  feel  our  oats  and  to 
become  independent.  We  have  one  line  of  transportation  to  Newport  News  which 
refuses  to  be  regulated  by  the  all-rail  rate  to  tide  water.  We  have  other  lines  to 
New  Orleans  and  Galveston,  and  they  have  refused  to  be  regulated  by  the  Chicago 
rate,  and  when  the  Mississippi  River  is  improved  and  the  grain-prodncing  section  of 
the  country  has  an  outlet  by  the  mighty  waterwavs  in  steel  barges  they  will  be  the 
rate  regulators  of  the  country.  They  will  not  only  determine  the  rate  of  freight  to 
be  charged  at  Omaha.  Galveston,  and  New  Orleans,  but  will  determine  the  rate 
which  the  railroads  shall  charge.  If  yon  do  not  give  ns  this  deep  water  at  New 
Orleans,  you  will  lessen  materially  this  cornpetition. 

I  have  shown  you  what  has  been  done  at  Galveston.  Mobile  has  become  a  factor, 
but  not  an  important  factor  as  yet,  and  will  not  be  until  her  harbor  is  improved, 
when  she  will  be  quite  a  factor  in  the  chenpening  of  rates. 

Grain  is  being  shipped  from  Charleston,  us  well  as  Mobile  and  Galveston.    Pens»> 
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cola  will  also  soon  be  an  important  factor.  An  elevator  is  being  bailt  there  to-day 
by  the  Louisville  and  Nashville  Railroad,  and  it  is  almost  completed. 

The  grain  market  is  simply  one  market.  If  I  sell  grain,  as  I  do  pretty  nearly  every 
day,  that  grain  is  taken  by  the  ship  that  \rill  do  it  the  cheapest.  It  makes  no  differ- 
ence to  me  whether  it  goes  throngh  New  Orleans  or  Galveston.  I  am  loading  vessels 
in  both  ports  to-day,  and  also  at  Newport  News  and  Charleston.  There  is  great  com- 
petition in  grain — so  great  that  half  a  cent  or  one  eighth  of  a  cent  a  bushel  will 
freqnently  determine  the  route  which  it  will  go.  That  is  aii  important  consideration 
to  tne  corn  producer.  He  is  selling  his  com  to-day  at  20  to  21  cents,  and  I  am  sell- 
ing that  identical  com  in  Berlin  and  France  at  41  to  43  cents  per  bushel.  The  freight 
is  more  than  he  gets  for  the  raw  material  three  mouths  after  it  is  sent  to  market. 

(;o  I  want  to  repeat  again  that  this  is  not  a  local  question.  The  tarifi*  may  be,  but 
the  improvement  of  these  jetties,  so  as  to  give  us  deep  water  to  the  Gulf,  is  not. 
The  improvement  of  the  Mississippi  River  to  the  Gulf  affects  the  com  grower  and 
the  oats  pro<lucer  in  this  country  and  every  country,  and  the  freight  to  the  manu- 
facturer IB  also  affected,  so  that  you  gentlemen  representing  Massachusetts,  Texas, 
or  Nebraska,  or  other  States,  should  be  broad  enough  to  take  into  consideration  the 
interest  of  the  entire  country.  And  we  are  confident  that  yon  will  do  so,  and  we 
will  go  back  and  tell  our  {teople  that  you  are  going  to  recommend  an  appropriation 
for  the  South  Pass  and  the  Southwest  Pass  as  well. 

STATEMENT  OF  CAPT.  A.  K.   MILLER. 

Mr.  Chairman  and  Gentlemen  of  the  Committee :  I  know  that  your  time  is  precious, 
and  after  the  able  presentation  by  our  worthy  chairman  of  our  executive  committee 
vesterday,  Mr.  Sanders,  there  is  very  little  left  to  be  said.  I  think  five  minutes  will 
be  all  that  I  shall  require. 

I  have  been  familiar  with  the  delta  since  I  was  a  boy,  for  I  have  wrestled  with  it 
as  a  shipmaster.  I  may  speak  somewhat  feelingly,  since  I  have  spent  thousands  of 
dollars  in  endeavoring  to  get  vessels  through.  We  must  have  deep  water  to  find  the 
great  highways  of  the  world.  You  will  pardon  a  nautical  remark  if  I  say  that  we 
have  been  trying  to  push  a  10-inch  stream  through  a  2-inch  pipe  long  enough. 
Aside  from  the  requirements  of  commerce,  the  Mississippi  River  and  its  passes  are 
needed  by  the  Government  for  its  ships  of  war. 

This  is  the  onl^'  port  in  the  entire  Gulf  of  Mexico  that  is  adapted  to  the  present 
type  of  naval  ships.  We  used  to  think  that  copper  would  keep  a  ship  from  iouling. 
I  have  seen,  myself,  in  the  harbor  of  Havana,  a  depth  of  7  or  8  inches  upon  a  ship  of 
pure  copper,  so  hard  in  its  nature  and  combined  with  carbuncles  and  other  barnacles 
that  it  was  as  hard  as  stone.  The  iron  and  steel  ship  is  much  more  inclined  to  foul 
with  marine  matter  than  any  other,  more  particularly  the  steel  ship.  It  is  only  in 
a  harbor  where  fresh  water  prevails  that  ships  can  lie  and  be  kept  clean,  because 
fresh  water  destroys  the  marine  matter  such  as  the  teredo,  or  the  worm,  which  so 
soon  destroys  our  wooden  ships.  We  require  more  water  nnder  the  marine  ship 
than  we  formerly  got  because  there  is  less  ouoyancy  in  proportion  to  tiie  size.  The 
ship  of  300  feet  in  length,  with  35  to  36  feet  beam,  drawing  24  feet  of  water,  might 
safely  pass  over  25- foot  depth  of  water,  but  a  ship  of  500  feet  in  length,  with  50  to 
60  feet  of  beam,  could  not  steam  through  safely.  Otherwise  she  would  ''smell  the 
bottom,''  as  we  express  it. 

I  have  some  telegrams  here  received  yesterday.  One  of  them  states  that  the 
Montezuma  was  aground  25  feet  from  shore  in  the  Grand  Bayou  Reach,  and  two 
other  vessels  touched  bottom  and  were  in  a  dangerous  condition.  Those  heavy-draft 
vessels  have  the  tngs  still  with  them. 

1  am  not  an  engineer,  bnt  from  my  superficial  knowledge  I  fear  that  30  feet  of 
water  at  South  Pass,  if  it  can  be  obtained,  will  be  about  all  that  the  banks  will  stand. 
I  fear  that  the  banks  will  not  stand  as  much  as  30  feet,  but  it  may  be  that  I  am 
wrong.  I  think  it  will  not  stand  the  erosion  with  that  depth  and  the  volume 
required  to  clear  the  channel.  I  think  that  the  26-foot  channel  is  so  deep  and  so 
crooked  that  these  lengthy  ships  will  find  it  at  times  almost  impossible  to  pass 
without  a  favorable  turn  of  the  tide.  If  a  system  of  dredging  could  be  applied 
which  would  keep  the  channel  at  its  present  depth  of  water  until  we  conld  obtain 
more,  we  would  oe  in  a  good  condition  for  the  present.  It  is  imperative  that  we 
have  at  least  34  or  35  feet  of  water,  and  we  require  both  passes.  The  passes  are 
subject  to  collisions,  ond,  considering  the  size,  the  tonnage,  the  length  and  breadth 
of  vessels,  it  wonld  be  a  great  disaster  if  one  of  these  pastes  should  become  blocked, 
and  I  therefore  think  that  it  is  important  that  we  should  have  both  passes.  I  think 
that  the  increasing  demands  of  commerce  require  it.  When  Captain  Eads  com- 
pleted his  work  the  world  rejoiced,  because  it  would  meet  the  requirements  of  the 
largest  ships,  and  the  rates  of  freight  were  reduced,  as  was  ably  explained  by  Mr. 
Sanders  on  yesterday.  It  was  reduced  not  only  on  the  shipping,  but  the  rnilrcads 
have  increaaed  in  number.    Since  I  first  came  to  New  Orleans,  in  1871,  at  least  six 
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different  lines  of  railroad  have  been  added  to  the  trade,  with  terminal  facilities. 
They  have  spent  iiiillions  of  dollars  to  build  those  railroadis. 

We  have  often  heard  the  remark,  Who  are  we  benefiting  in  getting  deep  water— 
the  foreign  shipowner!  I  say,  no;  it  is  onr  own  coantrymen  who  will  be  the  suf- 
ferers if  we  do  not  make  these  expenditures.  The  foreign  shipowner  has  got  the 
ports  of  the  world  to  which  to  send  his  ships.  It  is  our  own  people  who  will  be  the 
snflerers,  and,  gentlemen,  I  can  not  but  believe  that  we  will  not  knock  in  vain  at  the 
door  of  Congress,  but  that  this  mighty  river  is  going  to  be  thrown  open  to  trade 
and  commerce.  I  am  satisfied  to  leave  this  case  in  your  han^s.  Failure  to  open 
the  months  ot  the  Mississippi  to  the  deep-draft  ships  will  be  an  immense  commercial 
disaster,  and,  furthermore,  I  think,  a  national  calamitv. 

Mr.  McCuLLOCH.  Following  np  your  idea  to  make  the  Lower  Mississippi  a  fresh- 
water harbor  for  war  vessels,  will  you  give  the  committee  the  depth  of  water  from 
the  Head  of  the  Passes  to  New  Orleans  T 

Captain  Milucr.  I  should  think  that  it  would  not  be  an  exaggeration  to  say  it  is 
an  average  of  100  feet.    There  is  170  at  somn  points  opposite  our  city. 

Mr.  Mcculloch.  What  is  the  length  and  width f 

Captain  Millrr.  It  is  about  three-fourths  of  a  mile  wide. 

The  Chairman.  Ships  drawing  40  feet  can  go  through  the  entire  distancat 

Captain  Miller.  Yes,  sir. 

Mr.  McCulloch.  It  would  take  in  two  or  three  navies  like  oursf 

Captain  Millkr.  There  would  be  ample  room  to  hold  quite  a  fleet.  Formerly, 
when  they  were  navigable,  the  ships  of  the  United  States  were  able  to  go  in  there 
when  waiting  to  get  to  the  city. 

SUPPLEMENTAL  STATEMENT  OF  CAPT.  A.   K.  MILUER. 

Capt.  A.  K.  Miller  was  sworn  and  asked  to  give  his  testimony.  As  a  seaman  and 
navigator,  and  knowing  the  passes  for  forty-nine  years,  he  said,  as  commander  of 
ships  sailing  in  and  out  of  Southwest  Pass  and  Pass  a  Lontre,  as  steamship  agent 
for  twenty-seven  years  in  New  Orleans.  I  am  well  aware  of  the  importance  and 
necessity  of  everything  that  has  been  asked  for  by  our  Rei)resentatives. 

I  have  never  heard  of  any  master  or  agent  loading  a  ship  by  the  head  except  in 
former  days  when  the  trade  was  conducted  by  sailing  ships  principally;  it  used  to 
be  the  custom  to  anchor  outside  of  the  passes  and  trim  ship  by  the  ueorl  for  inward 
towage,  that  in  case  of  grounding  the  ship  would  lie  with  the  current;  but  as  soon 
as  the  introduction  of  steam  tonnage  to  the  large  extent  that  now  prevails  steam- 
ships are  always  loaded  outward  bound  by  the  stem,  in  order  that  in  case  of 
grounding  they  would  lie  in  a  line  with  the  current  and  not  swing  across  the 
channel. 

How  a  ship  can  be  loaded  depends  entirely  upon  the  size  of  the  ship.  A  ship  300 
feet  in  length,  35-foot  beam,  drawing  25  feet,  can  generally  pass  through  a  26-foot 
channel,  but  a  ship  of  400  to  500  feet  in  length,  45  to  60  foot  beam,  requires  more  wuter 
nnder  her  bottom  in  proportion  to  smaller  tonnage,  otherwise,  in  nautical  parlance, 
through  the  lack  of  requisite  buovnucy  ^'she  smells  the  bottom,"  and  then  becomes 
liable  to  take  a  sheer  against  her  nelm  and  ground  outside  the  channel.  Ships  visit- 
ing our  port  require  more  water  under  their  bottoms  for  safe  navigation  than  they 
would  in  perfectly  smooth  water.  For  instance,  on  our  fresh- water  lakes,  where  no 
current  exists,  tonnage  can  be  handled  with  much  less  water  under  their  keels  than 
in  the  passes  of  the  Mississippi  River  where,  a  constantswift  current  following  them 
in  a  narrow  channel,  it  becomes  necessary  to  have  more  water  under  their  keels. 

When  I  first  went  into  this  business  as  a  steamship  agent,  ships  carrying  5,000 
bales  of  cotton  were  not  frequent.  Now  they  carry  25,000  to  30,000  bales.  Present 
facilities  as  to  depth  of  water  prevents  our  large  tonnage  from  loading  full  cargoes 
of  grain  on  account  of  the  insufficient  channel,  the  present  channel  to  the  sea  being 
totally  inadequate ;  there  is  no  room  to  turn  in  it. 

Steamships  are  increasing  in  length  and  size  annually.  These  larger  ships  require 
at  least  2  feet  under  their  keels  to  efi'ect  steerage  in  current  through  the  present 
only  pass. 

The  greatest  depth  that  ever  went  through  the  pass  was  one  I  sent  out  drawing 
27  feet  3  inches.  That  ship  was  what  is  termed  a  sharp-bottom  ship,  or,  in  other 
words,  considerable  dead  rise,  and  consequently  better  adapted  for  passing  through 
when  slightly  grounding.  Many  ships  visiting  our  port  now  are  nat  bottom  and 
built  without  keels.  This  type  of  ship  is  much  more  apt  to  lose  her  steerage  way 
than  one  with  keel. 

I  think  that  the  interests  of  New  Orleans  requires  both  passes.  Most  ships  coming 
to  our  port  are  light,  or,  in  other  words,  without  cargo  inward  bound.  The  import 
trade  has  fallen  off  greatly  since  the  war. 

Would  not  there  be  plenty  of  import  trade,  demanded  Senator  Berry,  if  there  was 
free  trade  f 


Digitized 


byGoogk 


APPENDIX   U — REPORT   OF   MAJOR   QUINN.  1949 

Everybody  langhed^  and  Senator  Nelson  asked  if  free  silver  wonld  not  help  niong. 
Captain  Miller  replied  that  he  was  a  plain  sailor  man  and  not  versed  in  politics. 
He  was  followed  on  the  stand  by  Capt.  T.  J.  Woodward;  who  has  been  in  touch 
with  the  passes  and  its  improvements  since  1867. 

STATEMENT  OF  THOMAS  J.  WOODWARD. 

The  subject  of  deep  water  at  the  tnouth  of  the  MUaieaippi  Biver  and  haw  it  can  he  obtained,^ 
South  Pa$e  no  longer  adequate  to  afford  %aje  navigation  for  the  modem  built  freight 
ehipe  of  Uhday. 

During  my  long  ezi>erience  as  a  seaman  and  navigator,  dating  back  to  1851,  when 
I  made  my  first  voyage  to  New  Orleans,  and  covering  many  subseqaent  visits  as  first 
officer  and  captain  on  ships,  and  having  had  frenquent  opportunities  for  inspection  of 
the  passes  since  engaging  in  business  in  this  city  iu  1868,  my  opinion  is,  in  aU  this 
time  the  Southwest  Pass  has  always  been  considered  the  only  best  natural  outlet 
from  the  Mississippi  into  the  Gulf. 

It  needs  no  argument  fh)m  me,  or  from  any  intelligent  person  familiar  with  exist- 
ing conditions  at  the  mouth  of  the  Mississippi  River,  as  to  the  natural  advantages  of 
Southwest  Pass ;  it  has  a  nominal  depth,  as  a  continuation  of  the  rt  ver,  of  40  to  60  feet 
of  water  to  the  crest  of  the  bar  and  carries  out  45  per  cent  of  the  outflow  of  the 
river.  South  Pass  is  an  artificial  outlet,  and  can  never  be  other  than  that,  and  is  12^^ 
miles  long  from  the  head  of  the  pass  to  the  sea,  and  can  never  be  made  adequate  to 
accommodate  the  needs  of  commerce.  The  most  convincing  argument  to  prove  how 
unnatural  is  the  channel  now  used  through  South  Pass  is  the  artificial  works  at  the 
head  of  the  pass,  to  deflect  sufficient  water  into  it  to  make  it  navigable,  and  the 
most  that  can  be  obtained  at  different  stages  of  the  river  is  7  to  10  per  cent  of  the 
outflow,  and  the  great  injury  done  by  the  deflection  works  at  the  nead  of  South 
Pass  will  always  eause  an  impediment  to  the  safe  navigation  of  shipping  plying  to 
and  from  this  port. 

An  outlay  of;  say,  $3,000,000  to  $4,000,000  to  Jetty  Southwest  Pass  would  for  all 
time  give  this  port  a  depth  of  water  sufficient  for  all  the  needs  of  commerce. 

[Copy.] 

New  Orleans,  February  14, 1898. 
Senator  Enutb  Nelson^  Chairman: 

The  contract  between  the  United  States  Government  and  Jamee  B.  Eads  calls  for 
the  following  channel  depths  and  widths: 

From  deep  water  in  the  river  above  the  Head  of  the  Passes  into  and  through  South 
Pass,  26  feet  of  depth,  of  a  navigable  width. 

Throuffh  the  Jetties,  200  feet  wide  and  26  feet  deep,  with  a  central  depth  of  30  feet. 

Over  tne  bar,  at  the  sea  end  of  the  jetties  to  deep  water,  200  feet  wide  and  26  feet 
deep,  with  a  central  depth  of  30  feet. 

Tnese  channel  dimensions  were  snfficient  for  the  fleets  of  commerce  of  1875,  com- 
posed of  vessels  rarely  exceeding  300  feet  in  length  and  25  feet  in  draft. 

At  the  present  day  many  ships  are  built  600  feet  long,  with  a  draft  of  30  feet,  and 
it  is  certain  that  these  dimensions  will  be  materially  exceeded  in  the  near  future. 

We  assume  that  it  is  the  intention  of  the  Government  to  open  the  mouth  of  the 
Mississippi  River  to  ever^  ship  in  the  world  that  seeks  it  on  a  peaceful  errand. 

We  submit  that  the  minimum  channel  dimensions  now  necessary  to  afford  this 
facility  to  commerce  are  as  follows: 

From  deep  water  in  the  river  into  the  selected  pass,  a  depth  of  32  feet,  500  feet 
wide,  within  which  width  an  intermediate  depth  greater  than  32  feet  would  be 
developed.  These  dimensions  should  be  carried  through  the  pass  and  Jetties  to  a 
point  where  the  swell  of  the  sea  is  felt,  and  from  this  point,  the  de))th  of  32  feet,  500 
feet  wide,  should  be  gradually  increased  to  85  feet,  witn  the  same  width,  at  and  over 
the  bar  at  the  sea  end  of  the  jetties,  with  such  greater  intermediate  depths  as  would 
be  developed.    These  dimensions  shonld  be  secured  at  all  sta^  of  the  tide  and  river. 

We  are  of  opinion  that  it  would  not  be  practicable,  and,  it  practicable,  would  not 
be  economical,  to  enlarge  the  Sooth  Pass  and  jett^  channel  sufficiently  to  obtain 
these  dimensions.  The  difficulties  would  be  both  m  securing  the  enlargement  of 
the  waterway  and  in  preserving  the  integrity  of  its  banks. 

We  submit  with  this  communication  a  diagram  showing  the  relative  sizes  of  the 
channel  as  now  required  by  law,  through  South  Pass,  and  of  such  a  channel  as  is 
required  by  the  commerce  of  the  present  day. 

It  will  be  observed  that  the  cross-sectional  enlargement  called  for  reouires  the 
removal  of  557  cubic  yards  per  liuear  foot,  or  34,000,000  cubic  yards  for  tne  entire 
length  of  12  miles  of  South  Pass.    An  increased  width  of  channel  at  the  head  of  the 
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pass  and  between  the  jetties  wonld  also  be  necessary,  inyolving  the  practical  reoon- 
strueluMi  of  theao  work*  at  both  Hb  end*. 

The  removal  of  snch  an  enormons  mass  of  material  as  abore  in^ealod  from  the 
channel  of  Sonth  Pass,  b>  whatever  means  accomplished,  would  of  itself  plainly 
involve  large  expenditures  of  money  and  probably  require  a  greater  length  of  time 
than  other  parts  of  the  work  of  improvement;  while  the  necessary  reconstruction, 
or  at  least  remodeling,  of  the  Jetties  and  other  works  at  its  head  and  month  most 
form  a  large  share  of  the  cost  of  any  plan  for  its  further  improvement. 

To  sufficiently  increase  the  navigable  depth  of  South  Pass  without  at  the  same 
time  unduly  increasing  its  width  at  the  expense  of  its  existing  natnral  banks,  appears 
to  us  a  difficult  and  doubtful  undertaking.  That  it  could  be  so  done  as  to  secure  an 
adeouate  channel  for  the  commerce  of  the  near  future  without  extensive  and  costly 
works  for  the  revetment  of  the  banks,  so  as  to  prevent  their  being  generally  out 
back  into  ground  too  low  to  retain  the  water  in  the  pass,  or  in  some  places  breached 
altogether,  is,  at  least,  a  matter  of  grave  doubt,  although  of  vital  importance. 

Moreover,  it  is  by  no  means  certain  that  the  work  of  improvement  could  be  carried 
on  without' greatly  obstructing  the  navigation  of  the  pass  during  its  proipess. 

We  are  of  opinion  that  such  an  outlet  as  the  commerce  of  the  Mississippi  River 
and  its  tributaries  now  demands  can  be  most  surely  and  economically  obtained  by  the 
improvement  of  the  Southwest  Pass  by  means  of  Jetties.  The  requisite  width,  depth, 
and  proportion  of  discharge  already  exists  into  and  through  that  pass,  excepting  the  . 
30- foot  shoal  in  the  Mississippi  River  between  Cubits  Gap  at  the  Head  of  the  Passes. 
This  obstruction  is  common  to  all  passes,  and  must  be  removed  whichever  one  is 
selected  for  improvement. 

The  velocity  of  flow  in  a  stream  varies  directly  as  the  square  root  of  the  prodnei 
of  its  hydraulic  radius  (or  the  ratio  between  the  sectional  area  of  the  part  of  the 
bed  it  occupies  and  the  frictional  or  resisting  surfaces  bounding  it)  by  its  slope  (or 
the  ratio  between  its  fall  and  length).  As  the  excess  of  the  hydrauUc  radius  of  the 
Southwest  Pass  over  that  of  South  Pass  is  greater  than  the  excess  of  the  slope  in 
South  Pass  over  that  of  Southwest  Pass,  and  as  the  scouring  power  increases  with 
the  depth  and  volume  it  is  reasonable  to  expect  that  the  greater  volume  tlowing 
througn  Southwest  Pass  will,  notwithstanding  its  lesser  slope,  give  it  a  velocity 
and  scouring  power  at  least  as  great  as  that  of  South  Pass.  How  much  greater  can 
only  be  determined  by  survey. 

We  have  had  neither  occasion  nor  opportunity  to  make  an  estimate  of  the  cost  of 
the  improvement  of  Southwest  Pass.  Undoubtedly  it  would  be  considerable  but 
not  disproportionate  to  the  object  in  view. 

We  believe,  however,  that  many  of  the  predictions  as  to  the  first  cost  and  the 
difficulty  of  maintenance  have  been  exaggerated.  It  is  of  record  that  the  increased 
rate  of  advance  of  the  South  Pass  bar  which  was  anticipated  as  the  result  of  the 
building  of  Jetties,  both  by  the  opponeuts  and  advocates  of  the  project,  has  not 
been  realized.  On  the  contrary,  it  nas  been  retarded  rather  than  accelerated.  The 
natnral  annual  extension  of  the  Sonth  Pass  bar  seaward  was  about  100  feet  per 
year  before  1875.  General  Humphreys,  a  then  chief  of  engineers,  predicted  tnat 
this  rate  of  advance  would  be,  by  the  building  of  jetties,  increased  to  670  feet  per 
year  (Rep.  Chief  Engineers,  1874,  p.  867).  General  Newton,  a  member  of  the 
"  board  of  engineers  on  the  improvement  of  the  passes  as  an  alternative  to  or  in  con- 
nection with  the  Fort  St.  Philip  Canal,''  which  reported  adversely  to  jetties,  esti- 
mated the  annual  advance  of  South  Pass  bar,  after  the  construction  of  Jetties,  at 
probably  2,240  feet,  or  at  least  1,500  feet  (pp.  884-885  of  same  report). 

The  Board  of  Engineers  which  advised  tne  improvement  of  the  South  Pass  Bar 
by  Jetties,  composed  of  three  United  States  engineers,  three  civil  engineers,  and  one 
member  of  the  Coast  Survey,  were  of  the  opinion  that  **  In  an  avera|fe  of  many  years 
the  rate  of  progress  must  be  about  the  same  as  now,  namely,  100  ^t  per  annnm," 
but  they  assumed  that  the  jetties  would  have  to  be  extended  1,000  feet  in  ten  years. 
(Report  Chief  Engineers,  1875.  p.  954.) 

It  is  needless  to  say  that  neither  the  apprehensions  of  the  increased  rate  of  bar 
growth  nor  of  the  necessity  of  jetty  extension  have  been  realized. 

We  append  the  average  rate  of  seaward  extension  of  the  South  Pass  Bar  since 
the  completion  of  jetties  for  every  curve  of  deptti  from  20  feet  to  100  feet,  and  for 
the  nineteen  years  from  1876  to  1895.  It  will  be  remembered  that  the  growth  before 
the  jetties  were  built  was  100  feet  per  annum. 

The  curve  of  20  feet  depth  has  advanced  83  feet  per  year:  80  feet  depth.  54  feet: 
40  feet  depth,  48  feet;  50  feet  depth,  58  feet;  60  feet  depth,  86  feet:  70 feet  depth,  68 
feet;  80  feet  depth,  83  feet;  90  feet  depth,  89  feet;  100  feet  depth,  86  feet.  (Rep. 
Chief  of  Engrs.,1896,  App.  Q,  PI.  1.) 

It  will  be  seen  from  these  tignres  that  the  average  annual  advance  of  the  bar  has 
been  only  about  65  feet,  or  less  than  two-thirds  the  previous  rate,  and  that  the  enrvea 
for  20  feet,  30  feet>  and  40  feet  depths,  with  which  navigation  is  immediately  con- 
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oeraody  have  only  advanced*  on  an  average,  46  feet  per  annum,  or  less  than  half  the 
general  advance  of  ^e  bar  before  the  construction  of  the  jetties. 

It  was  observed  that  the  building  of  the  jetties  at  the  Sulina  mouth  of  the  Danube 
Delta  retarded  instead  of  accelerating  the  growth  of  the  bar  at  its  mouth.  Sir 
Charles  Hartley,  the  engineer  of  the  improvement,  attributed  this  to  conditions 
which  also  prevail  to  a  i^eater  or  less  extent  at  the  mouth  of  the  South  and  South- 
west passes  of  the  Mississippi.  Under  these  circumstances  there  is  no  reasonable 
foundation  for  apprehensions  of  an  excessive  or  extraordinary  increase  in  the  aunnal 
rate  of  extension  of  the  Southwest  Pass  Bar  when  improved,  or  of  the  Jetties  which 
should  be  built  across  it. 
Respectfully  submitted. 

B.  M.  Harrod,  C.  £., 
Member  Mieeisaippi  Biver  CommU$ion, 
Hknry  B.  Richardson, 
Chirf  State  Engineer,  Louisiana, 

The  SUBOOMMITTBK  ON  THK  MISSISSIPPI  RiVRR  OF  THE 

COMMITTBK  ON  COMMJfiRCE,   UNITJCD  STATES  SeNATX. 
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APPENDIX  V. 


niPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 


REPORT  OF  CAPT.  C.  8.  BICH£,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1899,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVKMBirrB. 


1.  Galveston  Harbor,  Texas. 

2.  Ship  channel  in  Qalveston  Bay,  Texas. 
8.  Channel  Arom  Galveston  Harbor  to 

Texas  City,  Texas. 

4.  Galveston  ship  channel  and  Buffalo 

Bayon,  Texas. 

5.  OperatiDg  and  care  of  Morgans  Ca- 

nal, Texas. 

6.  Trinity  River,  Texas. 

7.  Baftalo  Bayou,  Texas. 

8.  Chnnnel    in    West   Galveston   Bay, 

Texas. 


0.  Month  of  Braz4>s  River,  Texas. 

10.  Brazos  River  between  Yelasco  and 

Richmond,  West  Galveston  Bay 
ohannel.  Double  Bayon,  and  mouths 
of  adjacent  streams,  Texas. 

11.  Brazos  River,  Texas. 

12.  Aransas  Pas8,  Texas. 

13.  Removing  sunken  vessels  or  craft  ob- 

stmcting  or  endangering  naviga- 
tion. 


SURVEYS. 

14.  Aransas  Pass  and  Harbor,  Texas.         I  15.  Month  of  Brazos  River  near  Velaseo^ 

Texas. 


United  States  Engineer  Office, 

OalvestaUj  Tex.j  July  17 ^  1899. 
General:  I  have  the  honor  to  forward  herewith  annnal  reports  for 
the  works  of  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  Jnne  30, 1899. 

Very  respectfully,  yonr  obedient  servant, 

0.  S.  Rioh6, 
Captain,  Corps  of  Engineera. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 


Vx. 

IMPROVEMENT  OF  GALVESTON  HARBOR,  TEXAS.  . 

This  work  is  being  carried  on  nnder  a  project  formnlated  by  a  Board 
of  Engineers  January  21,  1880,  the  report  on  wbich  may  be  found  in 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1880,  page  1294, 
ot  seq. 

ENG  99 133  J953 


Digitized 


byGoogk 


1954      REPORT  OF  THE   CHIEF  OF  EKOINEERSy  U.  S.  ARMT. 

At  the  close  of  the  last  fiscal  year  both  the  north  and  soath  jetties  had 
been  completed,  and  dredging  by  the  U.  S.  dredge  Gen.  0.  B.  Comstock 
was  in  progress.  At  that  time  the  south  jetty  had  been  completed  for 
a  distance  of  35,603  feet,  of  which  803  feet  was  a  riprap  apron,  and  the 
north  jetty  had  been  completed  for  a  distance  of  25,907  feet,  of  which 
307  feet  was  a  riprap  apron.  These  jetties  are  built  of  riprap  covered 
with  granite  blocks,  and  are  carried  to  an  elevation  of  5  feet  above 
mean  low  tide.  The  general  method  of  constructing  the  jetties  is 
described  on  page  1530,  Annual  Report  of  the  Chief  of  Engineers  for 
1892,  and  page  1392,  Annual  Report  of  the  Ohief  of  Engineers  for 
1894.  The  abstracts  of  proposals,  giving  prices  paid  for  the  different 
parts  of  the  work,  wil]  be  found  on  pages  1878  and  1879,  Annual 
Report  of  the  Chief  of  Engineers  for  1891. 

During  the  present  fiscal  year  the  U.  S.  dredge  Oomstoch  and  survey 
tug  Anna  were  thoroughly  overhauled  and  repaired.  The  Oomstock 
kept  at  work  dredging  along  the  line  of  the  channeL  The  Anna  was 
kept  at  work  building  and  repairing  survey  beacons,  making  surveys, 
and  removing  submarine  mines  at  the  close  of  the  war  with  Spain. 

SOUTH  JBTTY. 

The  construction  of  this  jetty  was  considered  complete  on  February 

14. 1897,  when  work  was  suspended,  the  jetty  having  been  completed 
according  to  the  original  designs  of  this  office.  The  total  length  of 
this  jetty  is  35,603  feet,  of  which  803  feet  is  a  riprap  apron. 

NORTH  JBTTY. 

The  construction  of  this  jetty  was  considered  complete  on  January 

29. 1898,  when  work  was  suspended,  the  jetty  having  been  completed 
according  to  the  original  designs  of  this  office.  The  total  length  of 
this  jetty  is  25,907  feet,  of  which  307  feet  is  a  riprap  apron. 

DBBDOmO. 

During  the  year  the  U.  8.  dredge  Oen.  0.  B.  Oomstock  worked  nine 
and  one-third  months  with  a  single  crew,  and  two  and  two-thirds 
months  laid  up  for  extraordinary  repairs  and  making  change  in  pump> 
ing  machinery  to  enable  her  to  be  used  as  a  stationary  dr^ge  as  well 
as  a  seagoing  dredge.  A  description  of  the  dredge  Oomstock  will  be 
found  on  pages  1530-1531,  Annual  Report  of  the  Chief  of  Engineers 
for  1896. 

Dredging  has  been  principally  confined  to  the  channel  between  the 
jetties,  which  was  kept  straight  and  of  suitable  width.  No  special 
effort  was  made  to  deepen  the  channel  at  the  expense  of  its  width  and 
straightness,  as  the  existing  depth  is  ample  for  all  present  demands  of 
commerce. 

The  total  amount  of  material  removed  during  the  year  was  500,702 
cubic  yards,  of  which  157,587  cubic  yards  was  sand  taken  from  the 
outer  bar  channel,  76,236  cubic  yards  was  material  composed  of  mud, 
sand,  and  fine  shell  from  the  channel  inside  of  outer  bar,  and  266,879 
cubic  yards  mixed  material,  or  silt,  taken  from  the  channel  inside  of 
outer  bar. 

A  detailed  account  of  the  work  done  will  be  found  in  the  report  of 
Mr.  E.  M.  Hartrick,  assistant  engineer,  forwarded  herewith,  and  to 
which  attention  is  invited. 
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1956 


TIDAL  OBSERVATIONS. 

Tidal  observations  were  practically  suspended  dnring  the  year  on 
account  of  the  U.  8.  tng  Anna  being  engaged  on  torpedo  service  and 
laid  ap  for  repairs. 

STORMS. 

The  only  storms  of  any  consequence  occurred  during  the  months  of 
April,  May,  and  June,  1899,  and  carried  away  nearly  all  that  remained 
of  the  construction  trestle  and  track  and  caused  more  or  less  settle- 
ment of  the  jetties. 

SURVEYS. 

The  annual  survey  was  commenced  in  May  and  continued  through 
June,  1899,  a  map  of  which  is  forwarded  herewith.  This  map  also  has 
on  it  the  contours  of  survey  of  1897,  thus  showing  the  changes  that 
have  occurred  since  last  survey  covering  this  area.  The  report  of  Mr. 
£.  M.  Hartrick,  assistant  engineer,  gives  detailed  description  of  the 
changes  that  have  occurred  in  the  various  contours.  The  gain  in  depth 
on  the  outer  bar  during  the  year  was  one-half  of  a  foot. 

Amount  expended  on  this  project  to  Jnne  30, 1898 $8,251, 166.47 

Amount  expended  daring  the  fiscal  year 77,099.27 

Total  amonnt  expended  to  June  80, 1899 8,328,265.74 

Money  itatemeni. 

Jnly  1, 1898,  balance  nnexpended ...$227,133.53 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. . .    50, 000. 00 

277,133.53 
June  30, 1899,  amount  expended  during  fiscal  year 77,099  27 

Jnly  1, 1899,  balance  unexpended 200,034.26 

July  1,1899,  outstanding  liabilities 8,472.76 

July  1, 1899,  balance  available 196,561.50 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 50,000.00 
Submitted  in  compliance  wiUi  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  June  4,  1897. 


AUtract  of  apprapriaUont  WMde  (y  CongreBifar  improving  karhor  at  Oalve$Um,  Tex. 


By  act  of— 

July  11,1870 $25,000 

March  3, 1871 20, 000 

Jnne  10, 1872 31,000 

June  23, 1874 60,000 

March  3. 1875 150,000 

August  14, 1876 142,000 

June  7, 1878 75,000 

June  18, 1878 50,000 

March  3, 1879 100,000 

June  14, 1880 175,000 

March  3. 1881 250.000 

March  4, 1882 100,000 

August  2, 1882 300,000 

Augu8t5,1886 SOO.UOO 

August  11, 1888 500,000 

In  addition  to  the  above  appropriations  by  Congress,  there  has  been  ooUected  from 
steamship  Maritime  $300,  making  a  totul  of  $8,528,300. 


By  act  of— 

September  19, 1890 $600,000 

March  8, 1891 600,000 

August  5, 1892 450,000 

March  3,1893 1,000,000 

August  18, 1894 600,000 

January  25, 1895 200,000 

March  2, 1895 1,160,000 

February  26, 1896 300, 000 

June8,1896 50,000 

June  11, 1896 840,000 

June  4, 1897 600,000 

March  8, 1899 50.000 

Total 8,528,000 
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COMMRRCIAX  STATISTICS  OF  QALYSSTON  HARBOR,  TBXAS,  FOR  FISCAL  TXAR  BNDnfO 

JUKK  30,  1899. 

Tonnage  of  ve$$eU  and  revenue  oollecied. 


Steam 
▼eaueU. 

Sailing 
reasela. 

TdCaL 

Total 
tonnage. 

Bntored 

Cleared 

615 

87 
81 

697 
696 

1.163,990 
1.168.944 

Total 

1.225  1            im 

1.893 

DatieBon  imports  ooUeoted $154,870.90 

All  moneys  oolleoted  at  onstom-honse 206,117.44 

Amount  and  value  of  freight  transported. 


Artiolea. 


Cotton  (2,333.715  bales) 
Cotton  prod  acts  ...*.... 

Ore 

Wool 

Grain 

Sagar 

Coal 

Qencral  merchandise . . 

Total 


Tons. 


2.009.672 


Approximate 
Talae. 


624,268 

170.011,450 

289,295 

7,228.948 

686 

39,672 

4,807 

1,251.200 

624.579 

11,234,677 

10.162 

699,671 

176,400 

1,406,800 

460.886 

17,841.435 

109.206,748 


Decrease  of  Areight  compared  with  last  year,  830,492  tons. 

NoTB.—There  was  no  coastwise  trade  dariug  the  months  of  the  Spanish-American 
war. 

Comparative  etatements  for  fiscal  years  1897  to  1899. 


Articles. 

1807. 

1888. 

1889. 

Cotton 

tons 

878,385 

162.790 

12,478 

6,423 

272,840 

1,133 

142,092 

236.216 

413,668 

217,037 

8,870 

6,406 

869,097 

7 

160.002 

1.761.592 

624,268 

Cotton  product* 

Ore 

do... 

do... 

Wool 

do. 

4.807 

624,579 

10,162 

176,400 

469,336 

Grain 

do.. 

Sugar.... .•••..... 

do 

Coal 

do  . 

General  merchandise 

do... 

Total  tons 

1,209,822 
$68.261.&53 

2,g;io,o64 

$94,596,293 

2.099,572 
$109,2U8,748 

Total  value 

rbport  of  mr.  b.  m.  hartrick,  assistant  bnoinbbr. 

Unitbd  Statbs  Enginbkr  Officb, 

Galveston,  Tex,,  JuHy  11, 1899, 
Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing Gaveston  Harbor,  Texas,  daring  the  dsoal  year  ending  Jane  30, 1899. 

sodth  jbttt. 

No  work  was  done  on  Sonth  Jetty  daring  the  year,  as  it  is  considered  complete  for 
the  present.  The  railway  track  over  the  shore  branch  to  Station  160  has  been  kept 
in  repair  by  the  fortification  force,  which  also  removed  and  ntilixed  old  ties  and  rails 
between  Stations  100  and  210.  From  this  station  salfward  nearly  all  of  the  old  con- 
straction  trestle  and  track  has  been  carried  away  by  storms  and  high  water. 

Condition. — The  condition  of  the  Jetty  remains  abont  the  same.  exc<^pt  that  a 
greater  consolidation  or  settlement  appears  to  have  occurred  between  Stations  270 
and  307,  between  which  stations  it  is  in  many  places  awash  at  ordinary  tide.  Lievels 
for  profile  and  water  cross  sections  will  be  taken  for  comparison  as  soon  as  the  forti- 
fication force  can  be  spared  from  their  particular  work. 

NORTH  JKTTY. 

No  work  was  done  on  the  North  Jetty  daring  the  year,  as  it  is  considered  complete 
for  the  present. 
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Condition, — ^The  condition  of  the  jetty  remains  abont  the  same,  except  that  sub- 
sidence and  consolidation  continne.  The  profile  rnn  by  levels  shows  that  the  crest 
has  settled  in  the  last  two  years  from  0.25  foot  at  Station  130,  increasing  irregnlarly 
to  0.75  foot  at  Station  240,  with  a  total  average  subsidence  to  date  of  one* third  to 
If  feet.    (See  table  herewith.) 

Water  cross  sections,  besides  showing  a  general  consolidation  of  the  submerged 
enrockment.  show  that  a  bank  has  formed  against  the  jetty,  making  it  water-tight 
on  the  north  side  to  within  2  feet  of  mean  low  tide  as  far  ont  as  Station  40.  lliis 
bank  then  decreases  in  height  gradually  to  4  feet  below  mean  low  tide  at  Station  70 
and  to  14  feet  at  Station  1^.  A  slight  scour  then  occurs,  but,  in  general,  the  water 
alongside  to  the  outer  end  is  about  the  same  as  at  time  of  construction,  except  at 
the  extreme  oater  end,  where  it  has  scoured  into  holes  of  abont  80  feet  in  depth. 
The  bank  is  composed  of  soft  mnd  or  silt  to  about  Station  40,  then  of  sand  gulfward. 

On  the  inner  or  sonth  side  of  the  jetty  the  bank  against  the  jetty  is  of  a  similar 
character  as  on  the  north  side,  but  not  so  high.  From  Station  150  a  decided  deep- 
ening or  scour  begins,  extending  along  the  jetty  for  abont  7,000  feet  to  Station  220. 
This  is  evidently  caused  by  the  24-foot  curve  inside  and  between  the  jetties  imping- 
ing against  the  18-foot  curve  and  forcing  it  against  the  jetty ;  but  as  the  24-foot  curve 
does  not  come  in  actual  contact  with  the  jetty  there  seems  at  present  no  danger  of 
undermining. 

The  general  method  of  inspection  and  construction  is  explained  in  previons  Reports 
of  the  Chief  of  Engineers,  where  a  full  description  of  the  plant  and  methods  used 
can  be  found,  as  follows: 

Appendix  U,  1892,  page  1529 :  Commencement  of  O'Connor,  Laing  &,  Smooths  con- 
tract.   Construction  of  South  Jetty  over  the  old  mattress  work. 

Appendix  U,  1893,  page  1865 :  Starting  work  on  North  Jetty  and  transfer  of  riprap 
between  Fort  Point  and  Bolivar. 

Appendix  U,  1894,  page  1391 :  Barge  line  transporting  granite  between  Clinton  and 
jeUy. 

Appendix  T,  1895,  page  1801 :  Dredging  on  the  outer  bar. 

Appendix  S,  1896,  pages  1529-1536:  Description  and  operation  of  U.  S.  dredge  Com- 
BiooL  Plant  of  contractors  used  in  construction  of  jetties.  Sconr  on  the  outer  bar, 
with  map  showing  area  of  scour  and  fill,  and  table  of  approximate  cubic  yards 
removed.  Table  of  subsidence  of  jetties  and  recommencement  of  work  on  South 
Jetty. 

Appendix  T,  1897,  pages  1796-1803:  Tables  showing  average  cost  per  linear  foot 
between  stations,  and  subsidence  of  jetties. 

Appendix  Y,  189S,  pages  1491-1497 :  Completion  of  North  Jetty  and  dredging  data. 

Table  showing  suhsidenoe  of  North  Jetty,  • 


Tint  levels  taken  after  oonstmotioD. 

Elevations. 

Babsidenoe. 

Statioiis. 

Date. 

Bleva. 
tion. 

US?: 

"i^ 

Last  two 
years. 

Total  to 
date. 

Oto  10.. 

Jnlv.  1803........ .............. ....... 

6.42 

5.60 

4.92 

6.82 

5.48 

5.84 

5.56 

6.68 

5.01 

5.60 

6.41 

5.21 

4.98 

5.10 

4.90 

5.20 

5.84 

5. 

5.44 

6.40 

5.26 

4.87 

5.82 

4.02 

6.12 

FMt 

6.10 

5.17 

4.47 

4.67 

4.56 

4.75 

5.06 

5.16 

5.31 

5.48 

5. 

5. 

4.80 

4.56 

4.42 

4.24 

4.53 

4.66 

4.61 

4.53 

8.08 

8.66 

4.20 

8.75 

FML 

Jtel. 

Feet. 
0.82 

10  to  20.. 

Aniniflt,  1898 

.48 

20to  30.. 

September.  1893 

.45 

30to  40.. 

.65 

40to  50.. 

NoTember.  1893 

.87 

50to  60.. 

December,  1893 

.50 

60  to  70.. 

do 

.50 

70  to  80.. 

Febraary,  1804 

.52 

80to  90.. 

May,  1894 

.60 

90t4>100.. 

Jane,  1894 

.12 

lOOtollO.. 

do 

•  41 

110  to  120.. 

February,  1895 

.21 

120  to  130.. 

do  .'.' % 

.18 

130  to  140.. 

April,  1895 

4.84 
4.02 
8.88 
4.03 
8.96 
8.05 
8.85 
8.01 
8.10 
8.50 
8.14 

0.82 
.40 
.86 
.50 
.70 
.66 
.68 
.67 
.55 
.70 
.61 

.76 

140  to  150.. 

.....do  ................................ 

.88 

150  to  160.. 

do 

1.32 

160  to  170.. 

May.  1886 

1.81 

170  to  180.. 

do  ................................ 

1.04 

180  to  190.. 

June,  1895.............. ....... ........ 

1.49 

100  to  200. 

November.  1895 ^ 

1.55 

200  to  210.. 

December,  1895 

2.25 

210  to  220.. 

do 

1.77 

220  to 230.. 

March  to  June,  1896 

1.82 

230  to  240.. 

June  to  October,  1896 

L78 

240  to  260.. 

October,  1886,  to  June,  1897 

Elevations  are  in  feet,  and  show  the  height  above  mean  low  tide. 

From  stations  0  tol80  there  was  practically  no  snbsidence  f^om  1897  to  1899. 
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DRKDOINO. 

At  the  be^nning  of  the  fiscal  year  the  Cfonutook  was  on  the  ways,  laid  ap  for  extraor- 
dinary repairs  which  were  not  finished,  as  she  had  to  be  laanched  on  acoonnt  of 
the  Navy  Department  req  nesting  the  nse  of  the  marine  ways  for  one  of  its  boats. 

On  Angnst  8«^  1898,  dredging  was  recommenced  and  continued  with  a  single  ore^vr 
to  May  28,  1899,  when  she  was  again  laid  up  for  the  annual  overhauling  and  finish- 
ing up  of  repairs  left  undone.  Her  capacity  and  efficiency  have  been  greatly 
increased  by  providing  arrangements  to  nse  her  as  a  stationary  dredge  to  pump 
material  through  a  line  of  pipe  and  fill  up  the  site  of  the  rapid-fire  batteries  at  Fort 
Point  Reservation.  The  dredge  can  now  be  utilized,  if  protected  sufficiently  from 
buisterous  weather  and  heavy  seas,  in  excavating  channels  and  delivering  materials 
on  the  banks  or  over  a  jetty,  breakwater,  or  bulkhead.  This  is  in  addition  to  her 
former  use  ss  a  sea-going  dredge. 

The  total  amount  removed  during  the  year  was  500,702  cubic  vards,  of  which 
157.587  cubic  vards  was  sand  from  the  outer  bar  channel;  76,236  cubic  yards  of  mate- 
rial composed  of  mud.  sand,  and  fine  shell,  with  266,879  cubic  yards  of  similar 
material  or  silt  from  the  channel  inside  of  the  outer  bar. 

The  average  cost  per  oubic  yard  firedged  was  6.19  cents  for  operating  expenses* 
0  58  cent  fur  additions  to  plant,  and  2.13  cents  for  extraordinary  repairs,  making^ 
the  total  average  cost  per  cubic  yard  8.90  cents. 

Efficiency  has  increased  since  the  extraordinary  repairs  Hi  per  cent  while  working 
and  delivering  sand  into  hopper,  and  21  per  cent  while  working  in  silt,  an  increase 
per  minute  of  0.61  cubic  yard  and  1.55  oubic  yards,  respectively. 

Details  of  work  done,  distribution  of  time,  and  cost  of  dredging  are  herewith  for- 
warded in  tabulated  form. 

E49unUof  work  done  (y  U.  8.  dredge  Oen.  C.  J?.  Cometoek  during  the  fiscal  year  ending 

June  SO,  1899. 


Effective  working  time 

Deliiystor  bad  weather 

Delays  for  repairs 

Delays  for  otner  caases , 

Idle  on  account  of  Sundays  and  holidays. 

Total  time  made 


DietribuUon  of  toorking  time. 


Anchorage  to  cut. . . . 

Pumping 

Cut  to  dump 

Dumping 

Dump  to  out 

Dump  to  anchorage . 
Time  lost  tnruing... 


Total. 


Hours. 


Minutes. 


127 

143 
76 
115 
119 
6 


1,881 


Percent. 


S.75 

7.76 
4 
6 

6.2S 
.25 


100 


Number  of  loads  dredged 899 

Average  output  per  hour  dredging » cubic  ynrds..  386.79 

Average  amount  dredged  per  minute  in  sand do 5. 40 

Average  amount  dredged  per  minute  in  mud,  sand,  and  fine  shell do....      6. 30 

Average  amount  dredged,  in  mixed  material,^  per  minute do....      7.32 

Since  the  extraordinary  repairs  to  hull  and  machinery  the  increased  efficiency  has 
beeu  as  follows : 

Cubic  yards. 

Output,  per  hour 60.90 

Average  amount  dredged  in  sand,  per  minute 61 

Average  amount  dredged  in  mixed  material,  per  minute 1.55 

^  Mixed  material  is  composed  of  silt,  or  fine  mud  and  shell,  with  occasional  lumps 
of  day. 
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Co$t  of  dredffing. 


Total  amomit. 
expended. 


Wapen 

Subsistence 

Fuel 

Oil,  wMte,  packing,  etc. 
Hiscellaneons  suppliea 
Ordinary  maintenance . 
Contingent  expenses . . . 

Operating  cost . . . 

Addition  to  plant 

Extraordinary  repairs . 

Totid 


$16,964.64 
8,868.88 
5.592.83 
1.456.98 
1, 107. 71 
1,539.56 
579.81 


81.129.86 
2. 916. 00 
10,666.22 


44,712.08 


Cost  per 
on  bio 
yard. 


fO.0389 
.0077 
.0111 
.0029 
.0022 
.0030 
.0011 


.0610 
.0058 
.0218 


.0890 


BURVBTS. 

Snnreys  of  the  onter  bar  and  hydrographio  work  in  general  were  eospended  dnring 
the  tint  half  of  the  fiscal  year  oo  aoooant  of  the  sorvey  boat  Anna  being  need  on 
torpedo  defense  of  the  harbor.  As  soon  as  the  Anna  had  been  released  from  torpedo 
service  she  was  put  to  work  on  the  erection  of  iron  survey  beacons  located  near  the 
ends  of  North  and  South  Jetties.  These  beacons  are  used  in  the  surveys  of  the 
harbor  and  mark  the  positions  of  the  jetties  for  mariners. 

The  annual  survey  was  commenced  in  May  and  continued  through  June,  1899. 
The  same  area  was  surveyed  as  in  1897,  i.  e.,  Galveston  Channel,  from  Fortieth 
street;  Bolivar  Channel,  from  Bolivar  Transfer  Wharf,  and  Pelican  Spit  to  30  feet 
of  water  in  the  Onlf  of  Mexico.  The  comparison  is  made  with  the  survey  of  1897 
because  there  has  been  no  survey  covering  the  above  area  since  that  date.  The  sur- 
vey of  1898  was  limited  to  the  outer  bar  and  channel,  owing  to  work  on  National 
Defense  (war)  taking  up  the  time  of  the  survey  boat  and  the  tield  and  office  force. 

By  comparing  the  curves  of  depth  with  those  of  1897  it  is  found  that  the  outer  30- 
foot  curve  has  advanced  on  the  axis  of  the  channel  about  800  feet;  the  inner  30-foot 
curve  has  advanced  2,000  feet,  therebv  lessening  the  distance  between  the  inner 
and  outer  30-foot  curves  1,400  feet.  There  are  also  7,400  feet  of  elongated  30-foot 
holes  in  this  channel,  leaving  about  10,900  feet,  as  against  19,700  feet,  length  of 
channel  to  be  excavated  about  4  fi^et  to  procure  30  feet  of  water.  The  24-foot  curve 
outside  has  advanced  800  feet  on  the  north  side  of  channel  and  receded  2,900  feet  on 
the  south  side,  but  leaving  a  middle  ground  of  2,400  feet  at  Gulf  end,  with  2H  feet 
least  depth.  Between  this  middle  ground  and  the  24-foot  curve  there  is  a  southeast 
channel  developing.  It  is  on  the  line  of  least  resistance,  having  1,300  feet  of  30-foot 
depths  and  over  on  its  axis  between  26  feet  in  the  present  channel  and  30  feet  in  the 
Gulf.  By  making  this  the  main  channel  the  dredse  would  have  less  distance  to 
cover  on  the  outer-bar  channel,  be  better  protected  trom  heav^  seas,  and  could  work 
to  better  advantage  on  the  ebb  and  flood,  as  the  currents  strike  this  channel  more 
obliquely. 

The  24-foot  channel  inside  and  between  the  jetties,  west  of  range  light  on  North 
Jetty,  has  widened  considerably,  and  now  has  a  least  width  of  2,200  feet.  The 
north  24-foot  curve  of  this  channel  runs  parallel  to  North  Jetty  for  10,000  feet,  at  a 
distance  of  800  to  900  feet  from  the  axis  of  the  Jettv.  It  has  a  decided  tendency  to 
break  through  the  outer  bar  and  form  a  new  east  channel,  on  a  line  parallel  and  at 
the  same  distance  from  North  Jetty  as  above.  It  is  greatly  encouraged  in  this  direc- 
tion by  the  30-foot  curve  in  the  Gulf  having  receded  toward  the  end  of  North  Jetty 
2,200  feet  in  the  last  two  years,  while  it  has  advanced  in  the  same  time  from  400  to 
800  feet  on  the  south  half  of  the  entrance. 

The  present  bar  channel  from  the  inner  gas  buoy  gulfward  has  increased  in  width 
between  the  24-foot  curves  from  400  feet  in  1897  to  700  feet  in  1899,  and  its  center 
depth  has  increased  one-half  foot.  There  is  now  a  good  26-foot  navigable  channel 
over  300  feet  wide. 

There  still  remains  on  the  outer  bar,  north  of  the  channel,  a  small  area  bounded 
by  the  18-foot  curves  having  a  least  depth  of  16^  feet  on  its  crest. 

Galveston  inner  bar  has  increased  from  25  to  26  feet  in  depth,  but  unless  wharves 
are  built  out  to  the  harbor  lines  on  both  sides  and  abreast  of  the  inner  bar,  so  as  to 
act  as  parallel  Jetties,  a  dredge  will  have  to  be  used  on  this  bar  to  procure  30  feet 
of  water.  A  dredge  will  also  have  to  be  used  on  the  middle  ground,  between  Boli- 
var Roads  and  Galveston  Channel,  where  the  present  depth  is  only  28  feet.  Bolivar 
Gorge,  where  Bolivar  Light  bears  NNE.,  has  moved  south  about  200  feet,  and  Bird 
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Island  Shoal  has  ad^aDoed  soatherly  to  about  the  same  extent.  The  ohannel 
between  Bird  Island  Shoal  and  Bolivar  Peninsnla  has  shoaled  slightly;  otherwise 
this  particular  area,  including  the  gorge,  remains  about  the  same. 

Pelican  Spit  remains  about  the  same,  but  the  flats  immediately  south  have  shoaled 
so  that  in  some  places  they  now  form  part  of  the  Spit,  extending  to  Red  Beacon  in 
Galveston  Channel. 

Galveston  Channel  remains  about  the  same,  except  along  the  wharves,  where 
dredging  has  increased  the  depth. 

The  shore  line  on  Bolivar  Peninsula  remains  about  the  same  on  the  southwest  aide 
of  North  Jetty,  but  has  moved  from  100  to  600  feet  gulfward  on  the  northeast  side 
of  North  Jetty. 

The  shore  line  at  the  eastern  end  of  Galveston  Island  has  advanced  gulfward  700 
feet  at  South  Jetty,  diminishing  to  nothing  a^  First  street,  at  which  point  it  begrins 
to  encroach  on  the  city  as  far  southwest  as  Twenty-seventh  street. 

AUTOMATIC  TIDB  QAU01B8. 

Tidal  observations  were  suspended  during  the  year,  first  on  aocount  of  National 
Defense  (war) ;  then  the  Anna  was  laid  up  for  extraordinary  repairs  from  the  effect 
of  the  torpedo  service;  then  other  work  prevented  the  starting  up  of  gauges, 
except  for  a  short  time. 

Table  akowing  imerease  in  depth  on  Qnlveston  Bar, 


Depth. 

Date. 

Inner 
bur. 

Onter 
bar. 

BnnsrkB. 

1894 

1 

25 

as 

12 
24 

Original  depth. 

Ko  Airther  work  baa  been  done  on  this  bar  except  dredging  for  a 
few  davs  in  1898.    The  wharves  and  Jetty  adjacent  to  thfa  bar  are 
evidently  the  caose  of  its  maintaining  and  Increasing  the  depth 

1805 

1896 

1807 

1898 

1809 

RB8URVBT  OF  OALVK8TON  BAT. 

At  the  beginning  of  the  fiscal  year  the  base  line  had  been  measured  west  of  Teziw 
City  on  the  main  land  and  a  new  triangulation  plan  devised  for  Galveston  Harbor 
and  entrance,  upper  and  lower  bays.  West  Bay  and  Trinity  Bay.  and  part  of  "East 
Bay,  all  of  Galveston  Bay.  (Annual  Report  of  the  Chief  of  Engineers  for  1898,  pp. 
1497-1504.)  The  continuation  of  the  survey  was  delayed  the  first  half  of  the  year 
by  work  on  National  Defense  (war),  and  It  was  still  farther  delayed  for  the  annual 
survey  of  Galveston  Harbor  and  entrance,  so  that  both  could  be  carried  on  at  the 
same  time  and  at  less  expense. 

In  May  and  June  1899,  when  the  Anna  and  crew  could  be  spared  from  the  annual 
survey,  the  tripods  and  scaffolds  at  north  and  south  base  were  erected  and  beacons 
for  hyorographic  work  set  np  in  lower  bay.  It  is  expected  from  this  time  forward 
to  vigorously  push  the  resurvey  of  the  bay  and  connect  with  the  survey  of  Gal- 
veston Ship  Channel  and  Buffalo  Bayou,  Texas,  in  the  near  future. 

8TORM6. 

There  were  no  extraordinary  storms  during  the  year,  but  a  succession  of  strong 

gales  during  April,  May,  and  June,  1899,  carried  away  nearly  all  that  remained  of 
tie  construction  trestle  and  track  and  caused  more  or  less  settlement  of  the  jetties. 
Very  respectfully,  your  obedient  servant, 

£•  M.  Hartbick,  Atiiitant  Engineer. 
Capt.  C.  S.  RichA, 

Corpu  aJEngineen^  U.8.A* 
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1961 


Va. 

IMPROVEMENT  OF  SHIP  CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

The  dredging  of  a  cbannel  through  Oalveston  Bay  was  undertaken 
with  a  view  of  affording  the  commerce  of  the  streams  emptying  into  its 
iiortheru  portion  an  outlet  to  Galveston  and  the  Gulf  of  Mexico. 

No  work  was  done  during  the  present  fiscal  year,  nor  has  any  been 
done  since  operations  were  suspended  September  26, 1895,  as  the  depth 
of  water  in  the  channel  was  greater  than  that  found  in  Buffalo  Bayou, 
immediately  at  and  below  Houston,  and  was  sufficient  for  the  draft  of 
vessels  navigating  the  bay;  also  as  Congress  had  indicated  a  possible 
intention  of  again  amending  the  project,  so  as  to  provide  a  channel 
having  a  depth  of  25  feet  instead  of  12  feet. 

A  survey  of  the  bay  along  the  line  of  the  ship  channel  was  made  in 
March,  1897,  in  compliance  with  an  act  approved  February  1,  1897, 
public,*  No.  38,  providing  for  an  examination  and  survey  of  a  water 
route  from  the  mouth  of  the  jetties  at  the  city  of  Galveston,  Tex., 
through  the  ship  channel  and  up  Buffalo  Bayou  to  the  city  of  Houston, 
Tex. 

Upon  plotting  the  survey  it  was  observed  that  a  shoaling  of  from  2 
to  3  feet  had  occurred  at  Morgans  Gut,  and  that  the  channel  in  the 
lower  bay  had  practically  been  obliterated. 

In  future  work  on  this  improvement  will  be  conducted  in  connection 
with  appropriation  for  improving  Galveston  Ship  Channel  and  Buffalo 
Bayou.  (See  report  herewith  on  improving  Galveston  Ship  Channel 
and  Buffalo  Bayou.) 

Total  amount  expended  on  this  improvement  to  June  30,  1899, 
$800,328.16. 

Money  statement 

Jnly  1, 1898,  balance  nnezpended •••. $48, 

July  1, 1899,  balance  onezpended 48,688. 


Abstract  of  appropriations  made  (y  Congress  for  improving  ship  ohanneiin  Oalveston  Bay, 

Texas. 


By  act  of— 

June  10, 1872 $10,000.00 

J  one  23, 1874 10,000.00 

March  3, 1875 35,200.00 

Angnst  14, 1876 72,000.00 

Jnnel8,1878 75,000.00 

March  3, 1879 80,000.00 

June  14, 1880 50,000.00 

March  i,  1881 60,000. 00 


By  act  of— 

August  2, 1882 $94,500.00 

August  11, 1888 100,000.00 

September  19, 18U0 132, 316. 85 

July  18,1892 40,000.00 

August  18, 1894 50,000.00 

June  3,1896 60,000.00 

Total 849,016.85 


OOMMBROIAL  8TATI8TI08  OF  SHIP   CHAN19SL   IK   OALVESTON   BAT,  TXXAS,  FOR   THB 
FISCAL  TEAR  RKDINO  JUNE  30,  1899. 

It  is  not  practicable  to  give  the  statistics  of  the  commerce  of  the  ship  channel. 
Almost  the  entire  floating  commerce  of  Buffalo  Bayou,  Trinity  River,  and  Cedar 
Bayou  is  carried  through  tuis  channel,  the  commercial  statistics  being  given  in  the 
reports  on  these  works.  'J'he  number  of  vessels  passing  through  Morgans  Canal 
daring  the  year  was  1,122,  of  which  417  were  north  bound  and  706  were  south  bound. 
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V3. 

IMPROVEMENT  OP   CHANNEL   PROM    GALVESTON    HARBOR   TO   TEXAS 

CITY,  TEXAS. 

This  channel  is  designed  to  afford  a  channel  100  feet  wide  at  bottom 
and  25  feet  deep  north  of  Pelican  Island  from  Galveston  Harbor  to 
Texas  City,  Tex. 

No  work  was  done  during  the  present  fiscal  year. 

Bids  for  dredging  the  proposed  channel  were  advertised  for  May  15, 
1899,  and  opeu^  Jane  15, 1899,  one  bid  being  received.  Up  to  the 
close  of  the  fiscal  year  no  contract  had  been  awarded. 

No  commercial  statistics  for  the  fiscal  year  ending  Jane  30^  1899^ 
conld  be  obtained. 

Money  atatement 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1899  ..$250, 000. 00 
July  1,1899,  balance  unexpended 250,000.00 


Ahitraot  of  apprapri4»Hon$  VMde  hy  Cangren  for  deepening  ike  channel  from  OalvesUm 

Harbor  to  Texae  Citiff  Tex. 

By  act  of  March  3, 1899 $250,000 


Ahttraei  of  bide  for  deepening  ike  channel  from  Galveetan  Harbor  to  Texae  City,  Tex,, 
recrired  in  reeponee  to  adrertieement  of  May  15,  1899,  by  Capt,  C,  8.  BiohS,  Corps  oj 
Engintere,  at  Galveston,  Tex,,  and  opened  July  15, 1899, 


Name  ftnd  address  of  bidder. 

Address  of  bidder.    '  -^^j^""* 

Bittenbonse  Moore  Dredging  Co 

Mobile,  Ala <    $230,000 

Up  to  oloee  of  fiscal  year  contract  bad  not  been  awarded. 


BEPOBT  ON  DBEPENINO  THB  CHANNEL  FROM  OALYESTON  HAHBOB 

TO  TEXAS  OITY,  TEX. 

United  States  BNaiNEEB  Office, 

•   Oalveatony  Tex.y  January  18j  1899. 
Oenebal:  In  accordance  with  your  letter  of  the  12th  instant  and 
sabsequent  telegrams,  I  have  the  honor  to  report  that  on  yesterday  I 
telegraphed  yon  as  follows: 

TexaB  City  channel,  one  hundred  feet  bottom  width ;  thirty-two  hondred  thonsand 
yards,  at  fifteen  cents,  present  contract  rate,  with  contingencies,  five  handred  thon- 
sand doUars.  If  Grovemment  had  dredge  like  those  on  Mississippi,  three  handred 
fifty  thousand  dollars,  inclading  cost  of  dredge. 

To  improve  the  channel  connecting  Texas  Oity  on  the  west  shore  oi 
Galveston  Bay  with  Galveston  Harbor  by  deepening  the  same  to  25 
feet  will  require  3,200,000  cubic  yards  of  excavation,  bank  measure, 
provided  the  slopes  are  made  1  on  4,  which  is  the  slope  recommeuded 
for  the  sides  of  the  ship  channel  to  Honston  by  the  Board  of  Engineers 
on  that  project  about  a  year  ago.  If  this  work  be  done  by  contract, 
there  is  not  much  prospect  of  our  getting  extensive  competition.    Con- 
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tracting  plants  in  this  vicinity  are  few  and  antiquated,  and  are  &r 
inferior  for  work  of  this  character  to  those  on  the  Mississippi  River. 

The  nature  of  the  material  to  be  excavated  is  sand,  with,  in  places, 
considerable  clay,  hard  enough  to  require  mechanical  cutters,  too  hard, 
in  all  probability,  for  a  jet  to  stir  it  up  sufficiently  to  feed  the  suctions 
of  the  dredge  pnmps. 

As  prices  are  in  this  district,  and  in  view  of  the  difficulty  of  securing 
competition,  I  do  not  feel  that  I  can  safely  estimate  this  work  at  less 
than  15  cents  per  cubic  yard,  bank  measure,  which,  with  $20,000  for 
contingencies,  etc.,  would  make  the  total  estimated  cost  $500,000,  if 
done  by  contract. 

On  the  other  hand,  if  the  Government  owned  a  modern  suction 
dredge,  similar  to  those  in  use  on  the  Mississippi  Biver  and  to  those 
recommended  by  the  Board  of  Engineers  for  the  Houston  ship  channel, 
I  believe  the  work  could  easily  be  done  for  the  figures  given  in  Mr. 
Hartrick's  tabulated  statement  herewith.  Taking  the  side  slopes  1  on 
4,  this  would  make  the  cost  of  dredging  $202,546.27.  Adding  to  this 
a  reasonable  allowance  for  contingencies,  as  well  as  the  cost  of  such  a 
dredge,  would  make  the  estimate  for  the  work,  if  done  by  the  Oovern- 
ment  with  its  own  dredge,  $350,000. 

There  is  such  a  difference  between  these  two  estimates  as  to  make  it 
seem  likely  that  if  the  work  were  to  be  done  by  contract  some  firm  would 
build  a  suitable  dredge  and  do  the  work  for  about  the  same  amount,  as 
last  stated,  having  the  dredge  on  hand  for  further  work  of  similar 
character;  but  there  is  no  way  by  which  I  can  feel  assured  that  this 
would  be  done.  Hence  I  make  the  larger  estimate  in  case  it  should 
be  desired  to  do  the  work  by  contract. 

Attention  is  invited  to  the  accompanjing  report  by  Assistant  Engi- 
neer E.  M.  Hartrick. 

Very  respectftdly^  your  obedient  servant, 

0.  B.  Bioh£, 
Oaptainj  Corps  of  Engineers. 

Brig,  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  V.  8.  A. 


BEPOBT  OF  ASSISTANT  KNOlKBBR  B.  K.  HARTRICK. 

Unitkd  States  Engikseb  Offiob, 

Qalv€»Um,  Tex,,  January  18, 1899, 

Oaptain:  In  oomplianoe  with  your  inBtrootioiiB  to  make  an  estimate  of  cost  for 
improvement  of  the  channel  connecting  Texas  City  with  25  feet  of  water  in  Qalves- 
ton  Harbor,  I  have  the  honor  to  report : 

No  survey  was  necessary  to  determine  the  condition  of  the  old  cut,  as  it  has  been 
practically  obliterated. 

In  takinff  out  quantities  the  condition  of  the  old  cut  has  been  assumed  as  having 
a  depth  of  8  feet  below  mean  low  tide,  with  an  average  width  of  50  feet. 

Accompanyiuff  is  a  sketch  ^  showing  the  direction  of  cut  and  proposed  dumping 
ground.  The  channel  length  is  divided  into  three  divisions,  as  tne  conditions  vary 
more  or  less  in  each  division. 

Division  A  is  11,200  feet  long  from  Texas  City  to  6-foot  carve  in  Oalveston  Bay; 
also  known  as  Texas  City  cut. 

Division  B  is  6,750  feet  long  from  Texas  City  cut  across  Galveston  Bay  to  the  6-foot 
curve  off  Pelican  Island;  alM>  known  as  Galveston  Bay  cut. 

Division  C  is  13,470  feet  long  from  Galveston  Bay  cut  to  head  of  Bolivar  Channel 
and  25  feet  of  water. 

The  channel  cross  section  from  which  the  quantities  have  been  calculated  has  a 
bottom  width  of  100  feet,  depth  of  25  feet,  and  slope  1  on  2  and  1  on  4. 

It  has  been  assumed  that  all  material  will  have  only  to  be  removed  from  800  to  500 
feet,  except  in  Division  B,  where  the  maximum  haul  will  be  4,000  £Mt. 
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The  contract  price  for  dredging  12  feet  deep,  scow  measnrement,  on  abijp  channel 
and  removing  spoil  over  2  miles  was  from  9i  to  14  cents  per  cnbio  yi^d.  For  25  feet 
deep  a  contractor  most  likely  conld  be  foand  to  do  it  for  15  cents  Lf  given  the  ivhole 
work.    Mr.  Mvers  stated  that  he  could  get  it  done  for  13  cents  per  onbic  yartl. 

Inclosed  will  be  fonnd  sketch  ^  showing  proposed  channel  and  tabulated  statement 
of  cost,  etc. 

Very  respectfully ,  yoor  obedient  servant. 

£.  M.  Habtbiok,  Aisistant  Engineer. 
Capt  C.  8.  RichA, 

Corpt  of  Engineeri,  U,  8.  A. 


Co9t  provided  a  Government  dredge  m  available,  eimilar  to  that  reeommmded  far  the 

Houston  Skip  Channel. 

[Bottom  width  100  feet;  depth  25  feet.] 


Divieion. 

Length. 

Cabio  yards, 
slope  1:2. 

Per  cubic 
ysid. 

Oostofdiedgins. 

Slope  1:2. 

Slope  1:4. 

jk, 

FmL     ' 
11,200 
6.750 
18,470 

1, 101,867 
586,850 
020.244 

$0.05 
.08 
.06 

166,098.85 
46,868.00 
55.574.64 

170,834.80 
60:2S8.80 
71,458.U 

B 

c 

81,490 

2,«18.»«1 

167,585.00 

202,64«.97 

Co$t  if  done  fry  ooafo'act. 

81ope  1:2,  2,613, 961  cnbic  yards,  at  15  oents $393,094.15 

Slope  1:4,  3, 360, 807  enbic  yards,  at  15  oents 504.121.05 

Myers  figures  1,S00,000  cubic  yards  at  13  oents  (24  feet  deep),  $234, 000. 


V4.         ' 

mPBOYEMENT  OF  GALyE8T0N  8HIP  CHANNEL  AND  BUFFALO  BAYOU, 

TEXA8. 

The  object  of  this  improvement  is  to  provide  the  city  of  Houston 
with  a  waterway  to  Galveston  and  the  Oalf  of  Mexico,  having  a  chan- 
nel depth  of  25  feet.  (Annual  Beport  Chief  of  Engineers  for  1898, 
page  1516  et  seq.) 

This  work  now  embraces  two^separate  improvements — ^i.  e.,  improving 
ship  channel  in  Oaiveston  Bay,  Texas  (Annual  Beport  Ohief  of  Engi- 
neers for  1892,  page  1536  et  seq.);  and  improving  Buffalo  Bayou,  Texas 
(Annual  Beport  Chief  of  Engineers  for  1891,  page  1344  et  seq.). 

The  funds  available  at  the  end  of  the  fiscal  year  for  improving  ship 
channel  in  Oaiveston  Bay  and  improving  Buffalo  Bayou  are  to  be  used 
in  dredging  in  the  locality  for  which  the  funds  available  were  appro- 
priated, and  in  constructing  a  dredge  in  connection  with  the  appropria- 
tion for  improving  Oaiveston  Ship  Channel  and  Buffalo  Bayon,  Texas. 

Nothing  but  preliminary  work  was  done  during  the  present  fiscal 
year. 

Jfoi^sf  statement. 

Amount  appropriated  by  riyer  and  barbor  act  approved  March  3, 
July  1, 1899,  balance  unexpended ,.. 


$900,000.00 
300,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 3, 700, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1901 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

^  Not  printed. 
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Abitract  of  appropriation  made  Jy  Congre$$  for  improving  OalvetUm  Ship  Channel  and 

Buffalo  Batfoa,  Texas. 

By  act  of  March  8, 1899 $900,000 


OOMMXBCIAL  STATISTICS. 


The  oommeroial  statistios  of  this  improTement  are  given  in  report  on  improving 
Buffalo  Bayi>a|  Texas,  herewith. 


Vs. 

OPERATINO  AND  CARE  OF  MORGANS  CANAL,  TEXAS. 

A  watchman  was  stationed  at  Morgans  Point  in  charge  of  Morgans 
Canal.  His  services  were  paid  from  allotment  of  $360,  made  by  the 
Department  on  Jnly  1, 181)8,  from  the  permanent  indefinite  appropria- 
tion provided  for  in  section  4,  act  of  Jnly  5, 1884.  This  amount  was 
expended  as  follows: 

James  A.  Black,  salary,  twelve  months,  at  $80 $300 


Ahsirad  of  alloimenU  made  for  operating  and  oare  of  Morgane  Canal,  Texae,  provide 
for  by  seeiion  4,  act  of  July  S,  1884, 

December  2, 1896 $240 

July  16, 1897 860 

July  1,1898 860 

Total 860 


V6. 

IMPROVEMENT  OP  TRINflT  RIVER,  TEXAa 

Work  at  this  locality  is  confined  to  the  month  and  consists  in  oon- 
8tm(!ting  two  jetties  at  the  entrance  known  as  the  Middle  Pass,  the  one 
generally  nsed  by  vessels,  with  a  view  to  deepening  the  water  on  the 
bar  opposite  it  to  6  feet. 

The  west  jetty  was  completed  on  April  6, 18d4,  and  a  channel  was 
dredged  across  the  bar  immediately  afterwards  so  as  to  afford  naviga- 
tion temporary  reli^. 

No  work  was  done  dnring  the  present  fiscal  year,  nor  has  there  been 
any  since  operations  were  suspended  in  1894,  the  construction  of  the 
east  jetty  having  been  postponed  until  sufficient  funds  were  on  hand  to 
eDable  it  to  be  built  quickly  and  economically. 

In  future,  work  on  the  mouth  of  this  stream  will  be  conducted  in 
connection  with  appropriation  for  the  improvement  of  the  Brazos  Biver 
between  Velasco  and  Richmond,  West  Galveston  Bay  Channel,  Double 
Bayou,  and  the  mouths  of  adjacent  streams.  (See  report  herewith  on 
improvement  of  the  Brazos  River  between  Velasco  and  Richmond, 
West  Galveston  Bay  Channel,  Double  Bayou,  and  the  months  of  adja- 
cent streams.)  The  $7,000  appropriated  by  river  and  harbor  act 
approved  March  3, 1899,  is  to  be  ej[i)ended  in  making  reconnaissances, 
surveys,  etc.,  from  the  city  of  Dallas,  Tex.,  to  the  mouth,  and  in  such 
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SBaggiDg  operatioBS  as  may  be  most  orgeDt    "So  work  was  done  daring 
the  present  fiscal  year,  except  to  organize  a  survey  party  to  take  the 
field  early  in  July,  1899. 
Amount  expended  on  this  improvement  to  June  30, 1899,  $69,444. 76* 

Money  statemenU 

July  1,1898,  balance  unexpended $7,555.24 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1899. ..      7,  OOO.  00 

July  1, 1899,  balance  onexpended 14,555. 24 


Mhiiraot  of  apprapriaHam  made  fry  C<mgre$$far  improving  THnily  Biver,  Texae. 


By  act  of— 

June  18. 1878 $10,000 

March  3, 1879 2,500 

June  14,1880 4,000 

March  8, 1881 10,000 

August  2, 1882 8,000 

August  11, 1888 12,500 

September  19,1890 10,000 


By  act  of— 

July  13, 1892 $10,000 

August  18,1894 5,000 

June3,1896 5,000 

March  3, 1899 7,000 

Total 84,000 


COMMBRCIAL    STATISTICS    OF    TBimTT    BIVXR,    TBXAS,    FOR    FISCAL    TBAB    SNDIKO 

4UNB  30,  1899. 

No  commercial  statistics  for  the  fiscal  year  ending  June  80, 1899,  could  be  obtained, 
but  they  are  probably  about  the  same  as  for  last  year,  viz : 

OOMMBRdAL   STAtlSTICS    OF    TBINITT    RIVBR,    TBXAB,    FOR    FISCAL   TBAB   BNDINQ 

JUKB  30,  1898. 

Vessels  using  the  river.  30  (28  sailing  vessels,  1  barge,  and  1  steamer) ;  length  on 
deck,  30  to  100  feet;  drarb,  2.5  to  5  feet;  tonnage,  4  to  150  tons;  trips  made  during 
the  year,  829;  total  tonnage,  10,728. 

Awumni  and  value  of  freight  traneported. 


Arttdes. 

Tons. 

Approziiiiate 
▼alae. 

Ootton 

7» 

8.747 

886 

80 
661 

$7,876.00 

18.337.00 

1.640.00 

708.00 

Lambor... .......................................... .......................... 

Coal • 

Stock 

Qtmond  morobandlM  ...«..r - 

20.037.00 

Total 

0.868 

60.487.00 

Increase  since  last  year,  3,030  tons. 

Comparative  etatement  for  fieeal  sfsar  1896  to  1898. 


Articles. 

1806. 

1807. 

1808. 

OotUm 

tons.. 

n 

0.866 
002 
64 
78 

02 

6.706 

718 

87 
180 

70 

X^iBinhftr ^^.^..^ 

do... 

8.747 
385 

Coal \ 

do.  . 

Stock 

do... 

80 

Ganwal  mcrcbaDdisc 

do... 

501 

Total  tonnago •• 

7.721 

0.828 

0,858 

Qtetalvaliie 

$87,846 

$60,000 

050,487 

Digitized 


byGoogk 


APPENDIX  V — REPORT  OF  CAPTAIN  BICH^. 


1967 


V7. 

IMPROVEMENT  OP  BUFFALO  BAYOU,  TEXAS. 

The  object  of  this  work  is  to  provide  the  city  of  Houston,  Tex.,  with 
a  waterway  to  Galveston  and  the  Oulf  of  Mexico,  having  a  depth  of  12 
feet. 

Work  was  8nsi>ended  on  November  4, 1895,  at  which  time  there  was 
a  depth  of  10  feet  in  the  channel,  which  had  also  been  cleared  of 
obstructions. 

Ko  work  was  done  during  the  present  fiscal  year,  because  there  was 
ample  depth  of  water  in  the  bayou  at  the  beginning  of  the  cotton  sea- 
son to  satisfy  the  demands  of  commerce,  and  as  Congress,  by  act 
approved  February  1, 1897  (Public,  No.  38),  had  indicated  a  possible 
intention  of  providing  a  channel  25  feet  deep  instead  of  12  feet  in  the 
bayou,  and  also  of  establishing  a  harbor  at  or  near  Houston  25  feet 
deep. 

The  survey  called  for  by  above-mentioned  act  was  made  in  March, 
1897.  It  developed  the  fact  that  but  little  shoaling  had  occurred  except 
directly  at  and  for  a  short  distance  below  the  city  of  Houston. 

In  future,  work  on  this  improvement  will  be  conducted  in  connection 
with  appropriation  for  improving  Galveston  Ship  Channel  and  Buffalo 
Bayou,  Texas.  (See  report  herewith  on  improving  Galveston  Ship 
Channel  and  Buffalo  Bayou,  Texas.) 

Amount  expended  on  this  improvement  to  June  30, 1899,  $210,137.64« 

Money  statement 

Jnly  1, 1898,  balance  nnexpended $18,612.86 

Jaly  1,1899,  balance  onexpended 18,612.36 


Abstract  of  mppropriation$  made  hy  CkmgresMfor  improvimg  Buffalo  Ba^fou,  Texas, 


Act  of— 

March  31, 1881 $26,000 

Angn8t2.1882 60,000 

July  2, 1884 25,000 

AuguBt  5, 1886 18, 760 

Aagnst  11, 1888 26,000 

September  19, 1890 26,000 


Act  of— 

July  13.1892 $26,000 

Auffost  18, 1894 16, 000 

June  8, 1896 20,000 


Total 228,760 


OOMMKSCIAL  8TATI8TI0S  OV  BUVFALO  BATOU,  TEXAS,  FOR  THS  FISCAL  TBAB  XKDINQ 

JUNB  30, 1899. 

Vessels  using  bayou.  69  (7  steam  yessels,  30  sailing  yessels,  and  22  barges) ;  lengths, 
20  to  160  feet;  draft,  2.6  to  6.5  feet;  tonnage,  2.6  to  360  tons;  trips  made  during  the 
year,  2,882;  total  tonnage,  318,611. 

Awiommi  and  vahte  of  freight  traneporiedm 


ArtielM. 

TMia. 

Taloe. 

Cotton  (452.631  bales) 

184,888 
14,7U8 
S.096 
60 
16.110 
40,88S 

$18,676,880 
843,480 

Cotton  Drodaots 

Ore • 

340,000 
10.000 

Wool 

Lnmber 

86,000 

Gfoernl  *n«r^hADdlM  ,.....r 

260,000 

Total 

aoe,7« 

14,454.410 

Increase  since  last  year,  46^301  tons. 
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C<mparaUv0  $taiemenifar  tkeJUe^  ymn  1897  to  1899, 


ArtidM. 


1887. 


Cotton tons. 

Cotton  prod  not« do.. 

Coal do.. 

Lumbar do.. 

Baildlnc  mfttorUl do.. 

Gknenumerchamlise do.. 

Ore.. do.. 

Wool do.. 

TMnl  tonnage 

VotelTalne 


St.  797 
tt.82t 
_1,84« 

10,158 
8,789 


118,608 
USOfr 
4.768 
4.440 
7,028 
8,141 


184. 88S 

14,708 


16,16 


40.85II 

«,0»5 

80 


120,064 


180,488 


806. 7«» 


$13,684,298  |$16,248,796 


$14,464,410 


V8. 

DiPBOYEMENT  OF  CHANNEL  IN  WEST  GALVESTON  BAY,  TEXAS. 

This  channel  is  designed  to  afford  inside  water  connection  between 
the  Brazos  Kiver  and  Galveston  having  a  depth  of  5  feet.  Operations 
were  suspended  on  October  2, 1895,  at  which  time  a  channel  100  feet 
wide  and  from  3  to  3^  feet  deep  was  available. 

No  work  was  done  daring  the  present  tiscal  year  because  a  greater 
depth  of  water  exists  in  the  bay  than  is  found  in  the  Galveston  and 
Brazos  Canal,  owned  by  a  private  corporation  having  the  right  to  levy 
tolls,  and  through  which  most  vessels  plying  between  Galveston  and 
the  Brazos  Biver  passed. 

In  future  work  on  this  improvement  will  be  conducted  in  connection 
with  appropriation  for  improvement  of  the  Brazos  Biver  between 
Velasco  and  Hichmond,  West  Galveston  Bay  Qhannel,  Double  Bayon^ 
and  the  mouths  of  adjacent  streams.  (See  report  herewith  on  improve- 
ment of  the  Brazos  Biver  between  Velasco  and  Richmond,  West  Gal- 
veston Bay  Channel,  Double  Bayou,  and  the  mouths  of  aid^acent 
streams.) 

Total  amount  exi>ended  on  this  improvement  to  June  30.  1889. 
$19,776.97. 

Money  statement. 

Jaly  1, 1898, bftlftnoe noexpended $5,234.08 

July  1, 1899,  bftlauoe  unexpended 6^234.03 


Ab9iraoi  of  appropriatUm$  made  (y  Congress  for  improving  channel  in  Weei  Oalveti^n 

Bay,  Texas, 

By  act  of— 

Jnlyl3,1892 $15,000 

Augaat  18, 1894 5,000 

June  3, 1896 6,000 

Total 25,000 


OOMHSROIAL  8TATI8TI08   OF  WEST   GALVESTON  BAT,  TSXA8,  FOR  THE  FISCAL  TSAS 

KKDING  JUNK  30,  1899. 

No  commercial  statistics  for  tbe  fiscal  year  ending  Jane  30, 1899,  conldbe  obtahied, 
bat  they  are  probably  aboat  the  same  as  for  fiscal  year  1898.  viz: 

OOMMERCIAL  STATISTICS    OF  WEST  GALVESTON  BAT,  TEXAS,  FOR  THE  FISCAL  TEAS 

ENDING  JUNE  30,  1898. 

Vessels  asing  bay,  19  (1  steam  and  18  sailing  vessels) ;  length,  20  to  100  feet;  dimfl^ 
2  to  5  feet;  tonnage,  3  to  100  tons. 
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Amount  and  value  offrMghi  transported. 


ArUdes. 

Tons. 

Approxlmato 
value. 

Cotton 

8.066 
8,200 

$431,000 
804.830 

Oeneral  merofaandise 

Total 

11.286 

820.730 

Increase  since  1897, 185  tons. 

Comparative  statement  for  fiscal  years  1896  to  1898. 


Artiolea. 

1880. 

1897. 

1888. 

Cotton 

tons.. 

1.875 
4,500 

8,000 
8.100 

8.086 
8,200 

do... 

Total  tonoA^e. 

6.375 

11,100 

11.285 

Total  valne 

$442,500 

$810,000 

$826,730 

Vg. 

IMPROVEMENT  OP  MOUTH  OF  BRAZOS  BIVEE,  TEXAS. 

Proposed  work  at  this  locality  consists  in  patting  the  present  jetties 
at  the  mouth  of  the  river,  formerly  owned  by  the  Brazos  Biver  Chan- 
nel and  Dock  Company,  in  a  fair  condition  for  protecting  a  dredge 
while  working  in  the  channel,  also  in  making  a  beginning  in  the  con- 
struction of  spur  dikes  to  narrow  the  channel  between  the  jetties,  and 
to  dredge  a  channel  to  a  depth  of  18  feet  at  mean  low  tide  and  150  feet 
wide. 

The  Brazos  Kiver  Channel  and  Dock  Company,  under  date  of  April 
25, 1899,  filed  with  the  Secretary  of  War  a  transfer  to  the  United  States 
of  the  jetties  and  auxiliary  works,  also  a  release  of  all  rights  and  privi- 
leges conferred  upon  said  company  by  its  charter  or  by  the  act  of 
Congress  approved  August  9, 1888,  to  charge  or  collect  tolls  for  the  use 
and  navigation  of  said  river.  Above  papers  were  recorded  in  the 
county  of  Brazoria,  Texas,  on  the  11th  day  of  May,  1899. 

No  work  was  done  during  the  present  fiscal  year,  no  notice  having 
been  received  as  to  action  on  the  project  submitted. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1899, 
could  be  obtained. 

Money  statement. 

Amonut  appropriated  by  river  and  harbor  act  approved  March  3, 1899. 
July  1, 1899y  balance  unexpended 


$85,000.00 
85,000.00 


IAmonnt  (estimated)  required  for  completion  of  existing  project 165, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  ye:ir  ending  June  30, 1901.  165, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AJistraet  of  appropriations  made  by  Congress  for  improving  mouth  of  Braaios  Biver,  Texa: 

Byaotof  March3,1899 $85,000 

BNO  99 124 
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V   10. 

IMPROVEMENT  OF  THE  BRAZOS  RIVER  BETWEEN  VELA8C0  AND  RICH- 
MOND, WEST  GALVESTO>J  BAY  CHANNEL,  DOUBLE  BAYOU,  AND  THE 
MOUTHS  OP  THE  ADJACENT  STREAMS. 

Heretofore  the  projects  embraced  in  this  improvement  have  been 
independent  (improving  Brazos  Eiver,  Texas,  between  Veiasco  anci 
Richmond,  Annual  Keport  Ohief  of  Engineers  for  1895,  pages  1838  ot 
seq.;  improving  channel  in  West  Galveston  Bay,  Annual  Report  Chief 
of  Engineers  for  1892,  pages  1556  et  seq.;  improving  Double  Bayoa, 
Annual  Report  Ohief  of  Engineers  for  1898,  pages  287  et  seq.). 

The  funds  available  at  the  end  of  the  fiscal  year  for  improving- 
Brazos  River,  Texas,  channel  in  West  Oalveston  Bay,  and  Trinity 
River,  Texas,  are  to  be  nsed  in  dredging  and  snagging  at  those  points 
in  connection  with  the  present  appropriation.  The  present  appropria- 
tion is  to  be  expended  in  designing,  constructing,  and  operating  a 
combined  dredge  and  snag  boat. 

The  object  of  the  improvement  is  to  obtain  a  navigable  channel 
depth  of  from  4  to  6  feet  across  the  bars  at  the  mouths  of  most  of  the 
streams  and  bayous  along  the  Texas  coast. 

Nothing  but  preliminary  work  was  done  during  the  present  fiscal 
year. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1899, 
could  be  obtained. 

Money  statement 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1S99. ..  $65, 000. 00 
July  1, 1899,  balance  unexpended 65,000.00 

i Amount  ^estimated)  required  for  completion  of  existing;  project (0 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1901.  150^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


Ahiiraoi  of  appropriaHan  made  hv  Congress  for  the  improvement  of  the  Brazos  Birer 
between  Veiasco  and  Richmond f  West  Galveston  Bay  Channel^  Double  Bayon^  and  the 
mouths  of  adjacent  streams. 

By  act  of  March  3, 1899 $65, 000 


Vii. 

IMPROVEMENT  OP  BRAZOS  RIVER,  TEXAS. 

Under  the  present  project  the  improvement  of  this  stream  is  confined 
to  the  removal  of  snags  and  other  obstrnctions  from  the  bed  and  banks 
between  Veiasco  and  Richmond,  a  distance  of  89  miles. 

It  is  expected  that  the  work,  when  completed,  will  pnt  that  portion 
of  the  river  in  a  good  navigable  condition  at  ordinary  stages  of  water, 
but  the  improvement  will  not  be  permanent  unless  the  obstructions 
brought  down  on  each  rise  in  the  river  are  removed  annually. 

^  The  amonnt  required  for  completion  of  project  can  not  be  stated  until  the 
examination  and  survey  of  the  various  adjacent  streams  has  been  completed. 
Reports  on  these  surveys  will  be  submitted  as  soon  as  possible. 
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Fo  work  was  done  during  the  fiscal  year,  owing  to  the  unfavorable 
stage  of  water  in  the  river,  nor  has  any  of  the  appropriation  been 
expended. 

In  future,  work  on  this  improvement  will  be  conducted  in  connection 
w^ith  appropriation  for  the  improvement  of  the  Brazos  Biver  between 
Yelasco  and  Bichmoud,  West  Galveston  Bay  Channel,  Double  Bayou, 
and  the  mouths  of  adjacent  streams.  (See  report  herewith  on  the 
improvement  of  the  Brazos  Biver  between  Velasco  and  Bichmond,  West 
Galveston  Bay  Channel,  Double  Bayou,  and  the  mouths  of  a(^acent 
streams.) 

Amount  expended  on  this  improvement  to  June  30, 1899,  $20. 

Money  statemenU 

Jaly  1, 1898,  balance  unexpended $4,980.00 

July  1, 1899,  balance  unexpended 4,980.00 


COMMERCIAL  8TATI8TI0S    OF   BBAZOS   RlVStl,  TBXAS,   BBTWBBN  VBLA600  AND 
RICHMOND,   FOR  FISCAL  TEAR  ENDING  JUNE  30,  1899. 

No  commercial  statistics  for  the  fiscal  year  ending  Jnne  80, 1899,  could  be  obtained, 
bat  they  are  probably  about  the  same  as  for  last  year,  viz: 

COMMERCIAL  STATISTICS   OF  BRAZOS  BTVBR,    TEXAS,   BETWEEN   VELASCO  AND 
RICHMOND,  FOR  FISCAL  TEAR  ENDING  JUNE  80,  1898. 

Vessels  nsing  riyer,  85  (6  steam  and  29  sailing  Tessels) ;  length,  15  to  100  feet; 
draft,  2i  to  9  feet;  tonnage,  6  to  47  tons. 

Amount  and  value  offreighi  transported. 


ArtiolM. 

Tona. 

Approximate 
valae. 

Cotton 

8,786 

8,000 

2.200 

600 

950 

1600,400 
48,000 
80,000 

Cotton  seed 

Cattle 

Lumber 

4,600 

Genenl merchfindise  ^.....r--  

80,750 

Total 

15,435 

709,050 

Increase  since  1897,  735  tons. 

Comparative  etatemont  for  fieoal  years  1897  and  1898. 


Arttolea. 

1897. 

1898. 

Cotton 

.                 tons 

1,000 

8,786 
8  000 

Cottonseed 

do. 

Cattle 

do.. 

2,200 
600 

Lumber 

do.. 

Creneral  merohandiM) ....... 

do. 

950 

••••■.•....•...••.>........^. ... 

Total  tonnage 

14,700 

16,435 

Total  value.... 

♦7H000 

♦799,050 
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Via. 

IMPROVEMENT  OP  ARANSAS  PASS,  TEXAS. 

Work  at  this  locality  is  to  be  confined  to  constructing  two  parallel 
jetties,  also  in  removing  a  portion  of  the  old  Go vernment  jetty,  and  in 
dredging  with  a  view  of  obtaining  a  channel  20  feet  deep  with  a  bottom 
width  of  300  feet. 

Nothing  but  preliminary  work  was  done  during  the  present  fiscal 
year.  The  amoant  expended  dnring  the  year  was  $135.70  and  was  ased 
in  paying  expenses  of  an  inspection  of  the  present  works  at  that  point, 
and  in  recording  deed  of  the  Aransas  Pass  Harbor  Company. 

The  Aransas  Pass  Harbor  Company,  under  date  of  March  27, 1899, 
released  and  surrendered  all  rights  and  privileges  heretofore  granted 
to  it  in  Aransas  Harbor  by  Congress,  also  the  jetties  constructed  in 
said  harbor.  Above  paper  was  filed  for  record  in  the  county  of  Aransas 
on  May  3,  1899,  and  in  the  county  of  Nueces  on  May  10,  181)9. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1899, 
could  be  obtained. 

Money  statement. 

Amonnt  appropriated  by  river  and  harbor  act  approved  March  3, 1899 . .      $60, 000. 00 
Jaue  30y  1899,  amount  expended  duriug  tiaoal  year 135. 70 

Jaly  1, 1899,  balance  unexpended 59,864.30 

i Amonnt  (eetimated)  required  for  completion  of  existing  project 1, 680, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AhBiraot  of  appropriations  made  by  Congress  for  improving  Aransas  Pass,  Texsu. 
By  act  of  March  3, 1899 $60,000 


V  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

On  ]S"ovember  9, 1875,  the  steamship  City  of  Wfwo  was  burned  off 
the  entrance  to  Galveston  Harbor.  This  wreck  has  been  a  menace  to 
navigation,  being  in  the  track  of  vessels  entering  and  leaving  Oalves- 
ton  Harbor.  The  position  of  the  wreck  is  shown  on  Coast  Survey 
Chart  No.  205,  about  1 J  miles  off  the  outer  end  of  South  Oalveston  jetty. 

On  June  13, 1899,  permission  was  granted,  and  an  allotment  of  $200, 
made  under  the  provisions  of  acts  of  June  14, 1880,  and  March  3, 1899, 
to  defray  the  expenses  of  an  examination  of  the  wreck  by  divers,  to 
ascertain  her  condition,  with  a  view  to  removing  same. 

Owing  to  unfavorable  weather  it  has  been  impossible,  up  to  the  close 
of  the  fiscal  year,  to  have  an  examination  of  the  wreck  made. 
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V  14. 

PLANS  AND  ESTIMATES  FOB  THE  IMPROVEMENT  OP  ARANSAS  PASS  AND 

HARBOR,  TEXAS. 

[Printed  in  House  Doo.  No.  119,  Fifty-fifth  CoDgress,  third  seasion.] 
OFFIOE  OF  THE  OHIEF   OF  ENGINEERS, 

United  States  Army, 
Washingt&nj  J).  0.,  December  30j  1898. 

Sir:  I  have  the  honor  to  return  herewith  Senate  resolation  of  May 
19, 1898,  and  concurrent  resolution  of  Congress  adopted  by  the  House 
of  Representatives  May  26,  1898,  and  agreed  to  by  the  Senate  May  28, 
1898,  by  both  of  which  the  Secretary  of  War  is  authorized  and  directed 
to  prepare  and  submit  plans,  specifications,  and  estimates  for  the 
improvement  of  harbor  at  Aransas  Pass,  Texas.  The  Senate  resolu- 
tion calls  for  more  detailed  information,  but  it  has  been  assumed  that 
it  was  intended  that  its  requirements  should  be  superseded  by  the  more 
general  terms  of  the  concurrent  resdlution.  In  response  to  the  refer- 
ence of  these  papers  to  this  office,  I  beg  to  submit  the  accompanying 
copy  of  rejjort,  dated  December  17, 1898,  with  map^  by  a  board  of  engi- 
neers which  had  previously  had  the  improvement  of  Aransas  Pass 
under  consideration,  and  which  was  reconvened  for  the  purpose  of  fur- 
nishing the  information  called  for  by  Congress. 

The  Board  is  of  the  opinion  that  in  order  to  improve  Aransas  Pass  it 
will  be  necessary  to  both  remove  the  sand  bar  at  the  mouth  and  to 
extend  the  shore  protection  heretofore  built  on  the  head  of  Mustang 
Island;  and  that  to  remove  the  sandbar  and  deepen  the  channel  across 
it  to  a  depth  of  at  least  20  feet  and  a  width  of  at  least  150  feet  at  the 
bottom  it  will  be  advisable  to  build  two  parallel  jetties  and  to  have 
recourse  to  dredging.  It  is  proposed  to  locate  one  of  these  jetties  essen- 
tially on  the  line  of  the  jetty  partially  constructed  by  the  Aransas  Pass 
Harbor  Company,  and  to  remove  the  outer  1,000  feet  of  foundation  of 
the  Harbor  Company's  jetty  and  a  portion  of  the  old  Government  jetty. 

The  Board  states  that  Aransas  Pass  Harbor  is  worthy  of  immediate 
improvement^  but  in  its  opinion  the  interests  of  navigation  demand  that 
the  bottom  width  of  the  20foot  channel  between  the  jetties  should  be 
at  least  300  feet.  The  estimated  cost  of  the  plan  of  improvement  out- 
lined in  the  accompanying  report  is  $1,525,000;  but  the  plans  and  esti- 
mates submitted  must  be  regarded  as  subject  to  modification  should  a 
surve         ■  IS  to  be  done  show  material  changes  in 

the  lo  in  the  views  of  the  Board. 

In  i  ^ntion  is  invited  to  the  narrow  and  shal- 

low cl  Pass  and  the  town  of  Corpus  Christi. 

The  I  haunel  should  be  dredged  to  a  depth  of 

12  fee  i  width  of  150  feet  at  bottom,  and  esti- 

mates bout  $215,000. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen,y  Chief  0/  Engineers, 

U.  IS,  Army. 

Hon.  B.  A.  Alger, 

Secretary  of  War. 

>  Not  reprinted.    Printed  in  House  Doo.  No.  119,  Fifty-fifth  Congress,  third  session. 
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REPORT  OF  BOARD  OF  ENGINEERS. 

New  York  Oity,  December  17 ^  1898. 
Oenbral:  The  Board  of  Engineers  coustituted  by  paragraph  6, 
Special  Orders,  No.  145,  War  Department,  Adjutant-General's  Office, 
Washington,  June  23, 1897,  was  convened  at  New  York  Oity  by  Spechil 
Orders.  No.  24,  headquarters  Corps  of  Engineers,  U.  S.  A.,  Washington, 
D.  C,  October  1, 1898,  as  follows: 

By  authority  of  the  Secretary  of  War,  the  Board  of  OfiScers  of  the  Corps  of  Engi- 
neers constituted  by  Special  Orders,  No.  145,  paragraph  6,  War  Departmeut, 
AdJatant-OeneraVs  Office,  June  23,  l^,  oonsistin^^  of  Col.  Henry  M.  Robert,  Maj. 
William  T.  Rossell,  Capt.  John  Biddle  (lieutenant-colonel,  U.  S.  Volunteers ),  will 
reassemble  at  New  YorK  City  October  7,  1898,  for  a  farther  consideration  of  the  sub- 
ject before  them. 

Upon  the  completion  of  the  duty  assigned  them  the  members  of  the  Board  will 
return  to  their  proper  stations. 

The  journeys  reauired  under  this  order  are  necessary  for  the  public  seryice. 

By  command  of  Brig.  Gen.  Wilson : 

Joseph  £.  Kuhn, 
«  Captain^  Carps  of  Engineer; 

Id  obedience  to  the  above  order  the  Board  met  at  the  Army  Building, 
Kew  York  Oity,  at  10  a.  m.,  October  7, 1898;  present,  all  the  members. 
The  Board  remained  in  session  until  October  14,  when  it  adjourned. 

On  assembling  the  president  of  the  Board  presented  a  letter  from  the 
Chief  of  Engineers,  United  States  Army,  dated  Washington,  D.  C, 
October  1, 1898,  directing  the  Board  to  make  a  report,  as  required  by  the 
concurrent  resolution  of  May  26  and  28, 1898,  which  reads  as  follows : 

[Fifty-fifth  Congress,  second  session.    Congress  of  the  United  States.    In  the  Hoase  of  Representa- 

tives,  May  26,  1898.] 

Resolved  by  the  House  of  Representatives  {the  Senate  concurring).  That  the  Secretary 
of  War  be,  and  he  is  hereby,  aathorized  and  directed  to  prepare  aod  submit  plans, 
speciticatious,  and  estimates  for  the  improvement  of  Aransas  Pass  Harbor,  State  of 
Texas,  and  especially  to  make  plans  and  estimates  for  the  removal  of  the  sand  bar 
at  Aransas  Pass  and  the  deepening  of  the  channel  across  said  bar  to  a  depth  of  at 
least  twenty  feet  and  a  width  of  at  least  one  handred  and  fifty  feet  at  the  bottom,  so 
as  to  furnish  an  inlet  for  the  passage  of  vessels  from  the  Gnlf  of  Mexico  into  Aransas 
Harbor,  and  report  sach  plans  to  Congress,  and  also  whether,  in  his  judgment,  such 
improvement  shonld  be  made. 

Attest:  A.  McDowKiXy  Clerk, 

[In  the  Senate  of  the  United  States,  Kay  28, 1806.] 

Resolved,  That  the  Senate  agree  to  the  foregoing  concurrent  resolution  of  the  House 
of  Representatives. 
Attest:  Wv.  R.  Cox,  Seoreiarii, 

Bj  J.  S.  McEV^:^,  CkUifCUrk. 

The  Board  examined  all  maps,  plans,  and  reports  heretofore  made  on 
Aransas  Pass  and  Harbor  which  were  in  its  possession,  ^fter  a  care- 
ful consideration  of  the  subject  it  was  decided  that  general  plass  and 
estimates  for  the  improvement  could  be  made  with  the  data  at  its  dis- 
posal. The  Board,  prior  to  making  its  report  on  Aransas  Pass  of  Novem- 
ber 22, 1897  (House  Doc.  Ko.  137,  Fifty-lifth  Congress,  second  session), 
twice  visited  the  pass,  and  consequently  the  members  were  personally 
familiar  with  the  locality.  The  plans  and  estimates  herewith  sub- 
mitted are  subject  to  modification  shonld  a  survey  made  at  the  time 
work  is  to  be  done  show  material  changes  in  the  conditions. 

The  Board  is  of  the  opinion  that  in  order  to  improve  Aransas  Pass  it 
will  be  necessary  to  both  remove  the  sand  bar  at  the  mouth  and  to 
extend  the  shore  protection  heretofore  built  on  the  head  of  Mustang 
Island.    To  protect  the  head  of  Mustang  Island,  they  propose  to  extend 
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^^^^    the  riprap,  nsed  Mrith  success  heretofore,  and  estimate  the  amount  of 

stone  necessary  for  this  at  30,000  tons. 
%Jkiiak:     To  remove  the  sand  bar  at  Aransas  Pass  and  deepen  the  channel 
)fiui  hm  acros^d  said  bar  to  a  depth  of  at  least  20  feet  and  a  width  of  at  least  150 
^Ukm.  ^^^^  ^^  ^^^  bottom,  it  will  be  advisable  to  build  two  parallel  jetties  and 
f  Y«ttk  *^  have  recourse  to  dre<lging. 

U,8,Lh       Conditions  existing  at  Aransas  Pass  lead  the  Board  to  recommend 
^     tbat  the  north  jetty  be  located  essentially  upon  the  line  of  the  jetty 
partially  constructed  by  the  Aransas  Pass  Harbor  Company,  and  that 
the  south  jetty  be  constructed  about  1,200  feet  south  thereof.    It  is 
proper  to  remark  that  the  Board  would  have  preferred  a  more  northerly 
location  for  the  sea  end  of  the  cliannel  and  a  greater  distance  between 
I    jetties,  were  it  not  for  the  great  difficulty  of  removing  all  of  the  mate- 
rial now  constituting  the  jetty  of  the  Aransas  Pass  Harbor  Company 
'     8o  thoroughly  as  to  insure  that  nothing  would  be  left  that  might 
possibly  interfere  with  suction  dredges  working  over  its  site. 

A  portion  of  the  old  Government  jetty  and  the  outer  1,000  feet  of 
foundation  of  the  Aransas  Pass  Harbor  Company's  jetty  must  be 
removed  in  any  case. 

The  proposed  jetties  should  extend  to  the  20-foot  curve  with  an  apron 
in  advance.  In  order  to  prevent  scouring,  it  is  proposed  to  connect  the 
inner  end  of  the  existing  carved  jetty  with  St.  Joseph  Island  by  means 
of  a  rock  sill.  Under  ordinary  circumstances  there  is  probably  no 
danger  from  scour,  but  it  has  been  deemed  prudent  to  provide  in  the 
estimate  for  this  contingency  by  allowing  for  a  rock  sill  40  feet  wide 
and  3  feet  deep.  It  is  assumed  that  this  will  settle  into  the  sand  so 
that  none  of  it  will  be  above  low  water  to  interfere  with  the  inflow  of 
the  flood  tide. 

For  the  remainder  of  the  work  the  tops  of  the  jetties  will  be  4  feet 
above  mean  low  water,  with  a  top  width  varying  from  10  to  20  feet, 
according  to  the  depth,  with  side  slopes  of  one  on  one  and  a  half,  and 
an  apron  18  feet  wide  and  3  feet  thick  on  the  channel  side  to  prevent 
undermining. 

The  jetties  are  to  be  entirely  of  rock — ^the  interior  of  ordinary  run  of 
quarry  and  the  outer  portion  of  blocks  weighing  from  2  to  10  tons  each. 
It  is  the  opinion  of  the  board  that  the  interests  of  navigation  demand 
that  the  bottom  width  of  the  20-foot  channel  between  the  jetties  should 
be  at  least  300  feet.  Allowing  this  channel  to  have  side  slopes  of  about 
one  on  thirty^  about  a  million  cubic  yards  of  sand  would  have  to  be 
removed.  While  doubtless  a  large  part  of  this  would  be  accomplished 
by  scour  in  the  case  of  severe  storms,  it  has  been  deemed  expedient  to 
provide  for  removing  three-fourths  of  this  material  by  dredging.  This 
will  enable  the  channel  to  be  opened  quickly  without  waiting  for  the 
completion  of  the  jetties  and  the  afterscour.  The  estimated  cost  of 
carrying  out  this  project  is  as  follows: 

Shore  protection,  30|000  tons  of  rook,  at  $3 $90,000 

North  jetty,  200,000  tone  of  rook,  at  $3.25 650,000 

Southjetty.  140,000  tons  of  rook,  at  $3  25 455,000 

Dredging  750,000  cubic  yarde,  at  20  cents 150,000 

Engineering  contingencies 180,000 

Total 1,525,000 

Twenty  five  per  cent  has  been  added  to  the  net  estimate  of  the  quan- 
tity of  stoue  for  consolidation  and  settlement.  The  cost  of  removing 
the  required  portion  of  the  old  Government  jetty  is  included  in  the 
estimate  for  contingencies.  The  cost  of  removing  the  1,000  feet  of 
foundation  of  the  Aransas  Pass  Harbor  Company's  jetty  is  included  in 
the  cost  of  the  jetties. 


Digitized 


byGoogk 


1976   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

In  all  official  reports  heretofore  made  the  Aransas  Pass  has  been 
declared  worthy  of  improvement.  Two  railroads — the  San  Antonio  and 
Aransas  Pass  Railroad  and  the  Mexican  National  Eailroad — terminate 
here  or  in  the  vicinity,  so  that  this  pass  coald  be  psed  in  connection 
with  their  terminal.  There  is  no  good  harbor  available  nearer  than 
the  mouth  of  the  Brazos  River,  more  than  100  miles  distant,  while  there 
is  a  large  territory  tributary  to  Aransas  Pass  Harbor.  The  board  is  of 
opinion  that  Aransas  Pass  Harbor  is  worthy  of  immediate  improvement. 

The  board  desires  further  to  call  attention  to  the  narrow  and  shallow 
channel  connecting  Aransas  Pass  with  the  town  of  Corpus  Christ!, 
the  terminal  of  the  San  Antonio  and  Aransas  Pass  and  the  Mexican 
National  Railroad.  The  boanl  believes  that  the  channel  through  Tur- 
tle Cove  connecting  Aransas  Pass  and  Corpus  Ohristi  should  be  dredged 
to  a  depth  of  12  feet  at  mean  low  water,  150  feet  wide  at  the  bottom, 
with  side  slopes  of  1  on  5.  Such  a  channel,  it  is  estimated,  will  cost 
about  $215,000. 

Accompanying  this  report  is  a  tracing  showing  the  proposed  plan  of 
improvement. 

Respectfully  submitted. 

Henry  M.  Robert. 

Colonel,  Corps  of  Engineer%. 
Wm.  T.  Russell, 

Major  J  Oorps  of  Ungineer$. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


V15. 

ESTIMATES  OF  COST  OF  IMPROVING  MOUTH  OF  BRAZOS  RIVER,  NEAR 

VELA8C0,  TEXAS. 

[Printed  in  Senate  Doo.  No.  108,  Filty-flfth  Ck>ngreM«  third  session.] 

Office  .of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  February  6',  1899. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  a  resolution  of 
January  28,  1899,  of  the  Senate  of  the  United  States,  directing  the  Sec- 
retary of  War  to  submit  a  report  of  survey  and  estimates  for  the 
improvement  of  the  mouth  of  the  Brazos  River  near  Velasco,  Tex., 
with  such  information  as  may  be  in  his  possession  for  the  improvement 
thereof  by  continuing  the  work  done  by  the  Brazos  River  Channel  and 
Dock  Company,  or  otherwise,  with  probable  cost,  and  such  other  infor- 
mation as  he  may  have  in  connection  with  the  proposed  improvement. 

In  answer  to  the  reference  of  the  resolution  to  this  office  for  report,  I 
beg  leave  to  submit  the  accompanying  copy  of  a  report  of  February  2, 
1899,  from  Col.  H.  M.  Robert,  Corps  of  Engineers,  president  of  the  board 
of  engineers  appointed  under  the  provisions  of  the  river  and  harbor 
act  of  June  3, 189i>,  to  ascertain  the  characterand  value  of  the  improve- 
ments at  the  mouth  of  the  Brazos  River. 

This  report  of  Colonel  Robert  now  submitted  presents  the  informa- 
tion called  for  by  the  resolution,  and  he  estimates  that  the  dredging 
required  would  cost  $85,000.    He  states: 

It  is  not  to  be  supposed  that  when  the  channel  is  dredged  it  will  be  maintained 
witbont  fnrtber  di edging.  Annual  dredging  will  be  necessary,  at  a  cost  that  expe- 
rience alone  must  determine.  It  would  be  reasonable  to  assume  that  as  much  as 
$20,000  would  be  required. 
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flection  4  of  the  river  and  harbor  act  of  Jane  3, 1896,  provides — 

that  no  preliminary  examinations,  survey,  project,  or  estimate  for  new  works  other 
than  those  designated  in  this  act  shall  be  made:  And  provided  further.  That  after  the 
regular  or  formal  report  on  any  examination,  survey,  project,  or  work  under  way  or 
proposed  is  submitted,  no  supplemental  or  additional  report  or  estimate  for  the  same 
fiscal  year  shall  be  made  unless  ordered  by  a  concurrent  resolution  of  Congress — 

and  in  the  absence  of  the  concurrence  of  the  House  of  Representatives 
in  the  action  of  the  Senate  in  the  adoption  of  the  inclosed  resolution 
it  would  seem  that  the  presentation  to  Congress  of  the  report  now  sub- 
mitted is  prohibited  by  law. 
The  resolution  of  the  Senate  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.,  Chief  of  Engineers^ 

U.  8.  Army. 
Hon.  B.  A.  Algeb, 

Secretary  of  War. 


BEPOBT  OF  BOABD  OF  ENGMNEEBS. 

New  York  City,  February  5, 1889. 

Oenebal:  In  response  to  your  indorsement  of  February  1,  1899, 
furnishing  a  copy  of  Senate  resolution  of  January  28,  1899,  which 
directs  the  Secretary  of  War  to  submit  a  report  of  survey  and  esti- 
mates for  the  impfovement  of  the  mouth  of  the  Brazos  Biver  near 
y elasco,  Tex.,  etc.,  I  have  the  honor  to  state  that  the  data  in  my  posses- 
sion, collected  by  the  Board  on  the  Brazos  Biver,  of  which  I  was  presi- 
dent, appointed  under  the  provisions  of  the  river  and  harbor  act  of 
June  3, 1896,  are  sufficient  to  enable  such  reports  and  estimates  to  be 
made,  and  I  therefore  submit  the  following  information  on  the  subject 
of  the  resolution : 

The  Brazos  Biver  Board  had  a  very  detailed  survey  made  of  the 
Brazos  Biver  from  its  mouth  up  to  and  beyond  Yelasco,  Tex.  This 
survey  was  made  under  the  direction  of  Mr.  H.  L.  Marindin,  of  the 
Coast  and  Geodetic  Survey.  In  the  report  of  the  Board  (p.  8  of  Senate 
Doc.  No.  138,  Fifty-fourth  Congress,  second  session)  it  is  stated  that — 

*  *  *  the  jetties  alone  can  not  maintain  a  channel  depth  of  over  15  feet  at 
mean  low  tide.  To  secnre  more  than  this  at  all  seasons  will  require  a  resort  to 
dredging. 

The  snrvey  just  made  also  brin^  out  the  fact  that  in  the  river  about  a  mile  above 
the  shore  end  of  the  jetties  there  is  a  shoal  several  hnndred  feet  long  on  which  the 
rnling  depth  is  only  14.3  feet.  This  bar  is  shown  on  the  Coast  Survey  chart  of  1889, 
since  which  time  it  appears  to  have  remained  substantiaUy  nnchanged.  Its  removal 
will  no  doubt  require  dredging.  A  half  mile  farther  up  the  river  is  another  bar 
with  a  ruling  depth  of  13.7  feet  at  mean  low  water.  Mr.  Marindin's  snrvey  shows 
that  2  miles  of  dredging  would  be  required  to  give  a  navigable  channel  16  feet  depth 
up  to  Yelasco,  one-half  of  this  being  at  the  entrance  between  the  Jetties  and  Just 
above. 

On  page  11  of  the  same  report  is  fonnd  the  following: 

There  can  be  no  doubt  that  the  opening  of  the  Brazos  River  to  navigation  by 
small^  boats  and  barges  and  the  establtHhuient  at  its  mouth  of  a  port  for  vessels 
drawing  18  or  20  feet  would  reduce  the  rntes  for  transportation  throughout  the  whole 
valley,  not  only  on  the  freight  actually  carried  by  the  river,  but  also  upon  all  which 
might  be  thus  carried,  even  though  it  might  actually  go  by  rail.  The  lowest  rate 
made  by  any  transportation  line  must  be  the  rate  for  all.  It  is  also  highly  prob- 
able, as  stated  by  Mr.  Foster,  that  such  a  port  would  become  the  terminus  of  new 
lines  of  railway,  and  thereby  become  an  important  I'actor  in  commerce  without  any 
reference  to  the  navigation  of  the  river.    Tlie  commerce  which  has  already  come  to 
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Yelasoo,  in  spite  of  the  uncertain  and  nnfkTorable  conditions  which  have  there  pi 
Tailed,  is  an  evidence  of  this.    80  that  in  the  Judgment  of  the  board  there  are  irc^licl 
commercial  reasons  for  opening  the  month  of  the  Brazos  if  it  can  be  snccessftilly  doae. 
Upon  the  feasibility  of  sncn  an  opening  as  an  engineering  question,  the  Boards 
thoagh  of  the  opinion  that  a  series  of  observations  running  through  a  period  of  Iotv 
water  in  the  river  is  very  desirable,  is  inclined  to  answer  in  the  affirmative.      In 
times  of  low  water  in  the  river  dredging  will  no  doubt  be  required,  but  the  appli- 
ances for  this  purpose  have,  during  recent  years,  been  so  greatly  improved  that  t^^e 
cost  of  such  work  has  been  largely  reduced.    This  reduction  will  be  still  ^^rea-ter 
from  the  fact  that  the  work  can  probably  be  done  with  the  same  plant  whicb  the 
Government  will  have  to  maintain  for  Galveston.    The  experience  of  the  last  eii>lit 
years  has  made  it  reasonably  certain  that,  with  the  aid  of  dredging,  the  maintenanoe 
of  a  channel  at  the  mouth  of  the  Brazos  with  18  feet  depth  at  mean  low  title  is  practi> 
cable.     Whether  more  than  this  can  be  accomplished  without  an  unreasonable 
expense  the  Board  is  not  prepared  to  say. 

The  Brazos  River  Board  did  not  make  any  project  for  the  improve- 
ment  of  the  Brazos  River,  as  that  had  not  been  called  for,  but  it  was 
evidently  the  opinion  of  the  Board  that  the  proper  way  to  farther 
improve  the  month  of  the  river  was  by  dredging.    The  survey  made 
was  very  detailed  and  famishes  all  the  information  required  for  future 
work  of  improvement.    If  a  channel  18  feet  deep  at  mean  low  water 
were  dredged  for  a  width  of  150  feet  from  the  18  foot  curve  in  the  Gulf 
up  to  the  light-house,  and  thence  up  to  Yelasco  for  a  width  of  100  feet, 
it  would  provide  all  that  commerce  demands  at  present,  and  in  fact  all 
that  the  board  stated  they  were  sure  could  be  maintained.    Allowing 
the  dredging  to  average  a  foot  depth  below  the  channel  to  be  main- 
tained, and  making  allowance  for  scow  measurement,  it  will  require  the 
dredging  of  500,000  cubic  yards  of  material  to  provide  this  channel. 
I  would  estimate  the  cost  at  15  cents  per  cubic  vard,  or  a  total  of 
$75,000.     Allowing  for  superintendence  and  connngencies,  I  would 
estimate  the  cost  of  the  improvement  mentioned  at  $85,000.    It  is  esti- 
mated that  if  the  work  were  done  by  the  aid  of  Government  dredges 
one-third  of  the  cost  would  be  saved. 

I  would  call  attention  to  the  fact  that  the  Brazos  River  board  in  its 
report  (p.  12)  stated  that  in  its  opinion  the  carrying  out  of  the  offer 
on  the  part  of  the  Brazos  River  Channel  and  Dock  Company  to  dedi- 
cate 1  mile  of  river  front  to  the  public  ^^ should  be  a  condition  prece- 
dent to  any  assumption  of  responsibility  for  the  maintenance  of  the 
harbor  by  the  Government.'*  The  ofter  of  the  company  is  found  on 
page  63  of  the  above-mentioned  report.  I  would  recommend  that  the 
first  act  appropriating  funds  for  this  improvement  should  contain  a 
proviso  that  none  of  the  appropriation  should  be  expended  until  1 
mile  of  river  front  be  dedicated  to  the  public  in  accordance  with  the 
offer  of  the  Brazos  River  Channel  and  Dock  Company  dated  February 
15,  1897. 

If  this  dedication  is  made  the  Board  states  as  its  opinion  'Hhat  the 
maintenance  of  the  harbor  will  be  of  a  sufficient  public  interest  to 
justify  the  Government  in  undertaking  to  complete  the  works  and  to 
maintain  the  channel  at  as  great  a  depth  as  may  be  ibund  practicable 
and  as  the  interests  of  commerce  may  demand." 

It  is  not  to  be  supposed  that  when  the  channel  is  dredged  it  will  be 
maintained  without  further  dredgmg.    Annual  dredging  wiU  be  neces- 
sary, at  a  cost  that  experience  alone  must  determine.    It  would  be  rea- 
sonable to  assume  that  as  much  as  $20,000  would  be  required. 
Very  respectfully,  your  obedient  servant, 

Hbnby  M.  Bobbbt, 


Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


Colonel^  Corps  of  Ungineers, 


Digitized 


byGoogk 


APPENDIX   W. 


IMPROVEMENT  OP  CERTAIN  RIVERS  AND  WATERVTAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  AND  MISSISSIPPI,  TRIBUTARY  TO  MISSISSIPPI 
RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL 
TRIBUTARIES. 


REPORT  OF  MAJOR  J.  H.  WILLARD,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1899,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROYBMBNTS. 


1.  Red  River,  Lonisiana,  Arkansas,  and 

Indian  Territory. 

2.  Red  River  iibove  Fnlton,  Arkansas. 

3.  Cypress  Bayon,  Texas,  and  Lonisiana. 

4.  Ouachica  and  Black  rivers,  Arkansas 

and  Lonisiana. 

5.  Bayou  Bartholomew,  Lonisiana  and 

Arkansas. 

6.  BcBof  River,  Lonisiana. 


7.  Tensas  River  and  Bayon  Ma^ on,  Lou- 

isiana. 

8.  Yazoo  River,  Mississippi. 

9.  Month  of  Yazoo  River  and  harbor  at 

Vicksbnrff,  Mississippi. 

10.  Tallahatchie  River,  Mississippi. 

11.  Big  Snnflower  River,  Mississippi. 

12.  Water  ganfi^es  on  Mississippi  River 

and  ito  principal  tribntaries. 


United  States  Engineer  Office, 

Vickaburgy  Miaa.y  July  1, 1899. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  improvement  in  my  charge  for  the  fiscal  year  ending 
June  30, 1899. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLABD, 

Major^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8*  A. 


Wi. 

IMPROVEMENT    OF    RED   RIVER,    LOUISIANA,  ARKANSAS,  AND   INDIAN 

TERRITORY. 

During  the  period  July,  1898-February,  1899,  no  work  for  general 
improvement  of  Red  River  could  be  done,  as  the  balance  of  former  appro- 
priations available  for  the  purpose  was  barely  sufficient  for  the  care  of 
plant.  Minor  repairs  were  made,  so  far  as  practicable,  by  the  limited 
force  retained  upon  the  United  States  fleet  at  Shreveport,  but  the  snag 
boats,  etc.,  deteriorated  considerably. 

After  receiving  notification  of  the  appropriation  by  river  and  harbor 
act  of  March  3,  1899,  preparations  were  made  at  once  to  put  the  boats 
in  condition  for  service  below  and  above  Shreveport.    The  snag  boat 
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0.  W.  Howell  has  not  been  docked  since  it  was  launched  in  1881,  and 
eighteen  years'  hard  serricein  the  alkaline  waters  of  Red  River  pat  the 
iron  bottom  of  the  vessel  in  very  bad  condition.    Oapt.  M.  B.  Lydon, 
the  master  of  the  Howellj  a  very  carefol  and  competent  man,  thong^ht, 
however,  that  the  boat  could  be  put  in  shape  for  immediate  pressing 
service  at  a  moderate  outlay,  and  that  the  matter  of  new  plating  and 
general  overhauling  might  be  deferred  until  next  winter.    The  bottom 
of  the  vessel  inside  was  covered  with  2  inch  plank,  with  fore  and  aft 
cross  pieces,  and  stanchions,  4  by  4  inches,  from  this  sheathing  to  mam 
deck  were  wedged  in  place  to  stiffen  and  strengthen  the  worn  iron  bot- 
tom of  the  boat.    The  rudders,  smokestacks,  breeching,  and  stumps, 
furnace,  etc.,  also  were  overhauled  and  repaired.    This  work  was  com- 
pleted April  13. 

April  14-29  operations  were  carried  downstream  from  Shreveport  to 
Poland  Gut-off,  Louisiana,  a  distance  of  233  miles,  and  all  obstructions 
in  the  way  or  navigation  were  removed.  Work  could  not  be  continued 
to  advantage  below  Poland  Gutofi'  on  account  of  the  high  stage  caused 
by  the  flood  of  the  Lower  Mississippi,  and  the  boat  worked  back  to 
Shreveport,  reaching  that  city  May  20,  where  new  shears  were  erected 
at  the  bow  and  some  minor  repairs  made. 

I  visited  Shreveport  May  24,  where  I  was  joined  by  the  chief  State 
engineer  of  Louisiana,  H.  B.  Richardson,  Assistant  State  Engineer  F.  M. 
Kerr,  and  Messrs.  Bell  and  Jeter  of  the  Gaddo  and  Bossier  levee  boards. 
May  25-26  we  proceeded  on  the  Howell  to  the  Hervey  Ganal  Levee,  on 
right  bank  of  Red  River  about  54  miles  above  Shreveport.  Alter 
inspecting  and  receiving  thatpieeeof  contract  work  the  inspection  trip 
was  continued  upstream  through  the  old  raft  region  to  the  Louisiana 
and  Arkansas  line  69  miles  above  Shrevc^rt,  and  then  down  to  the 
Ghoctaw  Bayou  Levee,  about  35  miles  below  Alexandria,  reaching  the 
latter  place  May  29. 

May  31- June  7  the  ^otrcW  worked  over  the  river  back  to  Shreveport 
Supplies  were  taken  aboard  at  Shreveport,  and  June  9-20  operations 
were  continued  upstream  59  miles  to  Kouiitz  Ganal.  On  the  latter  date, 
while  employed  in  removing  an  old  log  heap  just  below  the  canal  by 
means  of  the  sweep  chain,  the  pinions  of  both  capstans  were  stripped, 
and  after  rnnning  to  theSaleand  Murphy  Dam,  66  miles  above  Shreve- 
port, and  removing  the  growth  of  saplings  and  brush  upon  that  struc- 
ture, the  Howell  returned  to  Shreveport,  reaching  that  city  at  8  p.  m., 
June  21. 

New  gear  wheels  for  capstans  were  procured,  minor  repairs  were  made, 
and  June  27  the  boat  left  Shreveport  to  resume  work  in  the  upper  river, 
which  to  June  30  had  been  carried  to  Dobson,  Ark.,  41f  miles  below 
Fulton. 

The  HoweU  passed  through  the  bridge  of  the  St.  Louis  Southwestern 
Railway  Gompany  at  Garland,  Ark.,  June  30,  on  a  stage  of  8.8  feet  fall- 
ing by  the  Garland  gauge,  and  the  master  rei)orted  that  the  channel 
through  the  draw  opening  has  been  much  improved  by  the  work  of  tlie 
railway  company  at  that  place  performed  under  authority  of  the  Secre- 
tary of  War,  dated  September  14,  1898. 

The  following  is  a  summary  of  the  work  done  by  the  snag  boat  HotceU^ 
April  14-June  30, 1899,  viz: 

Snags  pulled 599 

Stumps  pulled 153 

Shore  snags  cut 1,741 

Logs  removed  from  channel 4,299 

Side  .jams  removed 3 

Leaning  trees  felled 856 

Hard  clay  points  cleared  and  lemuved  wiili  explosives ..••.  4 
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The  small  wooden  snag  boat  Oolumbiaj  Robert  Elflein,  master,  was 
repaired  at  ShreyexK>rt  and  commenced  work  in  ttie  river  above  that 
city  April  19,  wtiicli  was  carried  upstream  to  Fulton  May  12,  Frequent 
oscillations  of  the  river  prevented  thorough  work  for  the  removal  of 
channel  obstructions. 

The  following  is  a  summary  of  the  work  done  April  19-May  12,  viz: 

Snags  puUed 227 

Stumps  puUed  aud  destroyed 49 

Shore  snags  cut 211 

Loss  cut 7 

Side  jams  removed 3 

Lieaning  trees  felled 1,016 

Trees  girdled 45 

Square  yards  of  willows  and  brush  cut 447 

The  boat  was  employed  above  Fulton,  Ark.,  May  13-31,  and  then 
returned  to  Shreveport  on  account  of  a  rapid  rise.  June  10  it  was 
ordered  to  Vicksburg  tor  work  in  Big  Sunflower  River,  MissifisippL 

OONSTBUCTION  OP  LEVBBS. 

My  project  of  July  19, 1898,  for  levee  construction  under  an  allotment 
from  the  appropriation  made  by  river  and  harbor  act  of  June  3, 1896, 
for  improving  Red  River,  Louisiana  and  Arkansas,  was  approved  by 
the  Chief  of  Engineers  August  5, 1898,  and  the  following  works  were 
authorized,  viz: 

To  construct  a  part  of  Choctaw  Bayou  Levee  in  cooperation  with  the 
Louisiana  Stnte  board  of  engineers. 

To  extend  the  levee  work  on  Red  River  from  Station  125  of  the  Red 
Bayou  Levee  (built  by  the  United  States  in  1895-96)  upstream  to  Sta- 
tion 220,  and  above  that  point  if  available  funds  would  permit. 

Choctaw  Bayou  Levee  is  along  the  right  bank  of  Red  River  in  Avoy- 
elles Parish.  La.,  extending  from  a  point  about  432^  miles  below  Fulton 
to  a  point  about  437.3  miles  below  Fulton.  Proposals  for  its  construc- 
tion were  invited  by  advertisement  of  the  governor  of  Louisiana,  dated 
July  20,  1898.  published  in  the  official  journal  of  the  State,  and  by  cir- 
cular copies  aistributed  to  various  levee  contractors  known  to  the  State 
engineers.  Bids  were  opened  at  the  office  of  the  board  of  State  engi- 
neers. New  Orleans,  La.,  at  noon  August  10,  1898,  six  having  been 
r  eceived,  ranging  in  price  from  9^  to  14  cents  per  cubic  yard,  as  shown 
upon  the  abstract  appended  to  this  report.  A  formal  contract  for  the 
work  was  entered  into  August  12, 1898,  between  the  governor  of  Lou- 
isiana and  Mr.  J.  Thomas,  the  lowest  bidder,  and  August  23,  on  behalf 
of  the  United  States,  I  agreed  by  letter  to  pay  him  at  the  same  rate  for 
work  from  stations  0  to  100  of  the  levee. 

The  contractor  commenced  work  August  24, 1898,  and  completed  it 
January  1,  1899,  the  line  being  25,470  feet  long.  Construction  of  the 
portion  built  by  the  United  States  was  supervised  by  Inspector  George 
C.  Schoenberger, 

Final  measurements  showed  the  work  as  completed  to  be  as  follows: 

Cubic  yards. 

Portion  bailt  by  the  United  States  between  stations  0  and  100 66, 445 

Portion  built  by  the  State  of  Louisiana  between  stations  100  and  254-|-70 ..    79, 304 

Total  embankment  bnilt 145,749 

Hervey  Canal  Levee,  along  right  bank  of  Red  River,  in  Caddo  Parish, 
La.,  is  an  extension  upstream  of  the  Coushatta  aud  Hervey  Canal 
Levee,  bnilt  by  the  United  States  in  189&-96y  beginning  at  the  terminus 
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of  the  Bed  Bayou  section,  aboat  4,400  feet  below  Hervey  Canal  and 
about  54  miles  above  Shreveport.  The  work  was  advertised  Angast  II 
and  bids  were  opened  at  this  office  by  me  at  noon  August  31,  1898. 
Three  bids  were  received,  ranging  in  price  from  14,8  cents  to  18.98  cents 
per  cubic  yard,  and  a  fourth  bid  at  19.94  cents  per  cubic  yard  was 
received  after  the  time  set  for  opening.  An  abstract  of  the  bids  is 
appended  to  this  report.  The  line  was  even  more  difficult  than  that  of 
Bed  Bayou  section,  immediately  below  it,  running  the  entire  way 
through  the  woods,  which  had  to  be  cleared  by  the  contractor  for  a  dis- 
tance of  100  feet  from  the  base  of  the  levee  on  both  sides,  and  the 
stumps  grubbed  for  3  feet  beyond  the  slope  stakes.  As  the  locality  is 
difficult  of  access,  wild  in  character,  barren  of  labor,  and  infested  by 
insects  harassing  and  injurious  to  stock,  levee  contractors  generally  did 
not  care  to  bid.  The  award  was  made  to  the  lowest  bidders,  Messrs. 
W.  J.  Beutley  &  Co.,  of  New  Orleans,  La.  The.contract  required  that 
the  work  should  be  completed  by  December  31,  1898,  but  on  accoontof 
unavoidable  delays,  caused  by  prevalence  of  yellow  fever  in  Louisiana 
and  Mississippi  and  subsequent  unfavorable  conditions  for  levee  work, 
four  extensions  of  time  were  authorized,  the  last  being  to  May  31^  1899. 
The  contractors  commenced  work  September  15, 1898,  and  completed 
the  levee  May  18, 1899.  The  length  of  the  line  built  was  10,006  feet, 
and  the  cost  of  the  work,  exclusive  of  superintendence  and  inspection, 
as  follows: 

247,400  cable  yards  of  levee  embankment,  at  14.8  cents  per  cubic  yard  . .  $36.  615. 20 
Extra  work  required  in  excavating  below  ffCRde  (5,265  cubic  yards)  to 
obtain  secure  foundation  for  line  of  embankment  crossiog  Hervey  Canal.       1,  376. 02 

Building  pile  bulkhead  at  station  225,  the  upper  terminus  of  levee 450. 00 

Bridging  traverse  ditches  opposite  ramps  crossing  the  levee 20. 50 

Total 38,461.7^ 

The  work  was  done  under  the  local  supervision  of  Inspector  John  J. 
Hoopes. 

A  statement  of  the  levee  work  done  by  the  State  of  Louisiana  during 
the  fiscal  year,  furnished  by  the  board  of  State  engineers,  is  appended 
hereto. 

Under  provisions  of  river  and  harbor  acts  of  1892  and  1894  a  plan  for 
improvement  of  Bed  Biver  was  authorized  to  include  ^^construction  of  a 
substantial  system  of  levees  to  restrain  the  greatest  floods,  either  alone 
or  in  partnership  with  the  riparian  States,"  for  the  purpose  of  confining 
the  river  to  the  adopted  channel,  thereby  improving  and  giving  ease 
and  safety  to  navigation.  This  system  was  begun  by  the  United  States 
in  1892  in  conjunction  with  the  State  of  Louisiana  and  local  levee  dis- 
tricts, and  it  has  been  the  endeavor  to  put  the  levees  built  or  enlarged 
up  to  a  grade  about  3  feet  above  the  highest  flood  of  record.  The  total 
work  done  is  shown  in  the  following  table: 

Statenient  of  levee  work  on  Red  Biver  built  by  the  United  Statee  eince  1892^ 


FiMaljMT. 


Miles  of 
new 
work. 


Miles  of 

enlAFffe- 

meni. 


Cubic  yards 
built. 


Cost. 


1808. 
18M. 
1695. 
18M. 


8.60 


Totia. 


S.66 

8.00 
8.79 

12.64 


L16 


4.68 


6.74 


824, 8» 
81,000 
861,465 
864,721 
818, 84A 

TWM44 


#48»«31.1S 

4.788L0t 

87.tt9»L44 

48.9M.U 

4a,SHLH 
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1983 


Staiemmi  of  levee  work  on  Bed  Biver  built  hy  ihe  State  ofLouieiana  amd  looal  levee  die- 

triots  einoe  189$. 


Fiscal  year. 

Miles  of 
new 
work. 

MUesof 

eDlaree- 

ment. 

Oobio  yards 
ballt. 

Ck)«^ 

1893 

68.80 
12.00 
20.20 
6.21 
6.81 
6.01 
0.81 

12.80 
26.00 
18.10 
18.83 
16.23 
2.84 
8.64 

2.921,766 
1,096,789 
973.867 
482.411 
636.988 
871,914 
609,640 

$603,021.78 

1894 

186, 086. 22 

1895 

122, 478. 16 

1896 

67.226.60 

1897 

47, 820. 77 

1898 

42, 186. 89 

1890              

62, 840. 66 

Total    

117.84 

86.84 

6,892.374 

961, 669. 61 

The  work  of  the  United  States  is  part  of  a  system  to  improve  navig^ 
tion,  and  that  of  the  State  engineers  and  the  levee  boards  is  for  protec- 
tion of  fertile  lands  from  overflow.  But  while  the  work  done  by  the 
United  States  is  a  comparatively  small  percentHge  of  the  whole  it  has 
served  to  direct  action  of  the  State  engineers  in  planning  their  portions 
of  the  system  to  no  small  extent,  and  it  operations  coald  be  continued 
in  the  same  way  for  a  few  years  the  levee  lines  within  Caddo  and  Bos- 
sier distri<'t8  would  be  completed  at  a  relatively  moderate  charge  to 
the  United  States.  The  people  of  those  districts,  however,  have  taxed 
themselves  for  levees  almost  to  impoverishment,  anticipating  revenues 
of  future  years  to  push  the  work,  and  their  means  are  exhausted  for  the 
present. 

Three  levee  districts  along  Red  River  have  been  created  by  acts  of 
the  Louisiana  legislature,  viz : 

1.  The  Caddo  Levee  district,  including  alluvial  lands  subject  to  over- 
flow from  Red  River,  its  tributaries  and  outlets  in  the  parish  of  Caddo,  ^ 
created  by  act  No.  74,  approved  July  6,  1892. 

2.  The  Bossier  Levee  district,  embracing  the  alluvial  lands  subject 
to  overflow  from  Red  Hiver  and  its  tributaries  or  outlets  within  certain 
limits  of  Bossier  Parish,  created  by  act  No.  81),  approved  July  6,  1892. 

3.  The  Red  River,  Atchafalaya,^  and  Bayou  BoBuf  Levee  district, 
created  by  act  No.  79,  approved  July  5, 1890,  includes  territory  subject 
to  overflow  ironi  Red  River,  Bayou  des  Glaizes,  and  Atchafalaya  River 
in  Rapides,  Avoyelles,  and  part  of  St.  Landry  parishes. 

As  yet  there  are  no  organized  districts  for  the  stretch  below  the  Caddo 
and  Bossier  districts  to  Rapides  Parish. 

All  the  work  done  by  the  United  States  is  within  the  Caddo  and 
Bossier  districts,  except  a  short  stretch  required  to  connect  the  line 
above  the  Sale  and  Murphy  dam  with  the  hills  in  Arkansas,  and  that 
portion  of  the  Choctaw  Bayou  Levee  built  last  fall  and  winter,  in  Avo- 
yelles Parish,  in  the  Red  River,  Atchafalaya,  and  Bayou  BoBuf  district. 

The  present  extent  of  lines  of  public  levees  along  Red  River  is  sum- 
marized as  follows: 

1.  From  Blanton  Bluff,  Lafayette  County,  Ark.,  to  and  across  Sale 
and  Murphy  Canal,  Caddo  Parish,  La.,  a  length  of  line  down  right 
bank  of  3  miles. 

2.  From  a  point  about  1  mile  above  Hervey  Canal  to  Soda  Fount 
plantation,  a  length  of  line  down  right  bank  in  Caddo  Parish,  Jja.,  of 
29.5  miles. 

3.  From  upper  side  of  Bayou  Pierre  to  upper  side  of  Tones  Bayou,  a 
length  of  line  down  right  bank  in  Caddo  Parish,  La.,  of  12.5  miles. 

4.  From  a  point  in  Caddo  Parish  9  miles  below  Tones  Bayou  to  near 
Bayou  La  Chute,  in  Red  River  Parish,  La.^  a  length  of  line  up  Bayou 
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Pierre  and  Tones  Bayon,  left  bank,  and  down  Bed  River,  right  bank:, 
of  36  miles.  About  9  miles  of  upper  end  of  this  line  (on  Bayou  Pierre  ) 
and  about  2  miles  at  the  lower  end  (in  Bed  Biver  Parish)  were  built  by- 
private  parties  and  are  not  considered  as  district  levees. 

5.  From  the  highlands  near  Hurricane  Bluff  to  Buckhom  plantation, 
a  length  of  line  down  left  bank  in  Bossier  Parish  of  55  miles. 

6.  From  a  point  on  Bayou  Bapides  about  2.5  miles  alK)ve  Alexandria 
to  the  highlands  at  David  Ferry,  Avoyelles  Parish,  La.,  a  length  of  line 
down  Bayou  Bapides  and  Bed  Biver,  right  bank,  of  42.5  miles. 

Other  lines  of  levee,  built  chiefly  by  riparian  owners  to  partially  pro- 
tect small  areas  from  overiiow,  occur  at  a  number  of  points  along  both 
banks  of  Bed  Biver,  but  they  are  not  of  sufficient  extent  or  importance 
to  be  included  in  connection  with  the  lines  of  public  levee. 

In  my  judgment,  the  works  of  first  importance  to  aid  in  improving* 
the  navigation  of  Bed  Biver  are  the  extension  of  the  line  in  Caddo 
Parish  northward  from  the  Hervey  Canal  Levee  to  the  Sale  and  Mar- 
phy  dam,  closing  the  gap  in  that  line  and  completing  the  closure  of  all 
outlets  along  the  right  bank;  the  final  closure  of  Tones  Bayou  Outlet 
below  Sbreveport,  for  which  nothing  has  been  done  since  1882,  and  tbe 
restoration  of  slopes  and  resodding  the  Choctaw  Bayou  Levee.  That 
levee  was  in  fine  shape  when  completed  and  accepted  last  January,  but 
soon  after,  and  before  the  Bermuda  grass  got  a  fair  start,  a  succession 
of  heavy  rains  washed  it  considerably ;  the  excessive  cold  of  last  winter 
killed  much  of  the  grass,  and  its  growth  this  summer  has  been  retarded 
by  long  drought. 
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AI^BXANBRIA. 

No  special  work  was  done  in  the  Alexandria  reach  during  the  flscsal 
year. 

The  appropriation  for  improving  Bed  Biver  contained  in  river  &nd 
harbor  act  approved  March  3, 1899,  provides  that  ^'  an  examination  sball 
be  made  of  the  harbor  of  Alexandria,  and  a  report  as  to  what  improve- 
ment, if  any,  sbonld  be  made  thereof,  together  with  an  estimate  of  the 
cost  thereof."  I  visited  Alexandria  in  May,  1899,  while  making  a  gen- 
eral inspection,  but  the  lower  river  was  high  at  the  time,  and  the  vary- 
ing stages  since  the  act  became  a  law  have  not  afforded  a  favorable 
opportunity  for  the  examination  called  for,  which  it  is  proposed  to  make 
daring  the  usual  protracted  low- water  period  in  the  autumn. 

SULPHUR  RIVER. 

No  work  for  improvement  of  this  tributary  of  Bed  Biver  was  done 
daring  the  year. 
Oauge  observations  at  the  mouth  were  discontinued  April  1,  1^99. 

ESTIMATES. 

Additions  to  plant 950,000 

Care  of  plant  and  ordinary  repairs 15,000 

New  bottom  for  snag  boat  Florence 5,000 

Service  of  plant,  snag  boats,  etc 50, 000 

Levees 550.000 

Local  sarve^s,  maps,  and  gauges '. 10,000 

Administration  and  coutiugenoies 5, 000 

Continuing  snagging  operations,  etc. ,  above  Fulton 5, 000 

Total 090,000 

Money  statement 

July  1, 1S98,  balance  unexpended $74,525.77 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899 . . .  150, 000. 00 

224,525.77 
June  30, 1899,  amount  expended  during  fiscal  year 58,535.72 

July  1, 1899,  balance  unexpended 165,990.05 

July  1, 1899,  outstanding  liabilities 152.62 

July  1,1899,  balance  available 165,837.63 


{Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June  30, 1901 .  690, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  amounts  expended  during  the  year  and  balances  July  1,  1899, 
were  as  follows: 


Allotmenti. 


Expended 
during 
year. 


Balanoee 
July  1,  ISMi 


Tor  general  improTement,  repairs,  and  care  of  plant,  etc , 

Tor  Little  River,  fh>m  Scopini  Gnt-off  to  Knox  Point  (act  September  10, 1890) 

Fbr  oonstruotion  of  levees 

Tor  Solphnr  Biver  (act  Aagnst  18, 18»4) 

Total 


IS,  256. 21 

1,2M.78 

48,894.78 

90.00 


C8.S8S.71 


I98.63&S7 

8.418.81 

83. 6:0.81 

2.S1L01 


188, 080.  €6 
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The  appropriations  for  the  early  work,  firom  1828  to  1852,  were  as 
follows: 


Dateof  aot 


QeoenJ  ol\)eot  of  appropriation. 


Amount. 


May  23,1828 


Mar. 
July 


2,1881 
8,1832 


June  28, 1834 
Mar.  8,18:^5 
July    2.1830 


Mar.  8.1837 
Apr.  20, 1888 
Mar.  8,1841 
Mar.  2.1847 


▲uf.  80. 1852 


ImproTing  naTigation  of  Red  Riror  through  or  around  the  raft  in  Looiai- 
ana  and  Arkausaa 

Arrearage  doe  Major  Barch  for  surrey  of  raft  of  Red  River,  Louiaiana. . . 

Improving  navigation  of  Red  River.  Louisiana  and  Arlcansas,  being  bal- 
ance of  appropriation  of  1828  oarried  to  surplus  fund,  and  the  further 
sum  of  $20,000 

Improving  navigation  of  Red  River 

Completing  removal  of  obstraotions  to  navisation  of  Red  River , 

Coutinuinff  the  removal  of  obstruutions  in  Red  River 

Constructing  a  boat  to  prevent  a  new  accumalation  of  obetructions  in  Red 
River  within  the  old  limiu  of  the  great  raft,  $15,000,  and  to  work  and 
support  same,  $15,000 

Continuing  the  removal  of  obstructions  in  Red  River 

The  oompfete  removal  of  the  great  raft  in  Red  River , 

Removing  the  raft  of  Red  River 

Deficiency  of  appropriation  by  act  of  April  20, 1838,  being  amount  advanced 
by  Daniel  T.  WiUee  and  others  throush  the  b  anch  of  the  Real  £«tate 
Bank  of  Washington,  Ark.,  to  Henry  M.  Shreve,  Qovemment  agent,  fur 
removal  of  great  raft  and  expended  by  him  for  that  purpose 

Removing  the  raft  of  Red  River 

Aggregateof  approprlationa,  1828-1852 

Amount  expended 

Amount  canied  to  surplus  ftind 


$25,000.00 
187.50 


22,628.00 
50,000.00 
50,0u0.00 
40,800.00 


80,000.00 

o:>.  000. 00 

70, 000. 00 
75,000.00 


7.150.00 
100.000.00 


535, 765. 50 
532,210.00 


8,545.60 


The  appropriations  since  1872  have  been  as  follows: 


Date  of  ant. 


General  ol\)ect  of  appropriation. 


Amount. 


June  10, 1872 

Mar.  8,1873 
June  23, 1874 
Mar.  8.1875 
Aug.  14. 1876 
Apr.  10,1860 
Feb.     7. 1878 


June  18. 1878 
Mar.    8.1878 

June  14. 1880 

Mar.    8,1881 
Aug.  2,1882 

July    6,1884 


Aug.   6,1 


Aug.  11,1888 


Sqytlt.1800 


Improvement  of  Tones  Bayou,  Louisiana 

Removing  Uie  raft  in  Red  River,  Louisiana 

....do..:. 

....do , 

.....do 

Removing  the  raft  in  Red  River  and  closing  Tones  Bayou 

Allotment  made  August  27, 1877,  fur  closing  Tones  Bayou 

opening  navigation  of  Red  River  above  ohreveport,  La.,  and  keeping 
same  open  and  ftee  fVom  rafts,  and  for  the  purpose  of  preserving  ves* 
sels  of  the  United  Statee  employed  in  that  work 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  snagn  and  other  obstructions  from  Red  River 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  fh>m  Red  River 

Improving  upper  Red  River,  Arkansas,  flrom  Fulton  to  head  of  the  raft. .. 

Removing  rait  In  Red  River  and  cIosing^Tones  Bayou 

Removing  obstructions  from  Red  RiverH^'Oulsiana,  Including  construction 
of  snag  boat 

Improving  upper  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft. .. 

Removing  raft  in  Red  River  and  closing  Tones  Bayou • 

Removing  obstructions  fi*om  Red  River,  Loaisiana 

Continuing  improvements  fhnn  the  Atohafalayato  Fulton,  Ark.,includ* 
ing  Bayou  Pierre,  Tones  Bayou,  and  to  relieve  the  town  of  Alexandria 
fh>ro  encroachments  of  the  river 

Continuing  improvement  from  the  Atchafalaya  to  Fulton.  Ark. ;  not  ex- 
ceeding $15,000  for  revetment  to  protect  the  harbor  at  Alexandria  from 
damage  by  the  current  of  river;  not  exceeding  $5,000  to  doee  the  outlet 
known  as  Sale  and  Murphy  Canal;  the  remainder  to  be  applied  to  im- 
provement of  the  main  channel  of  the  river 

Continuing  improvement  fi*om  Fulton,  Ark.,  to  the  Atchafalaya  River. 
Louisiana,  including  oompleting  the  work  at  Alexandria;  $25,000,  or  so 
much  thereof  as  neoeesary.  to  be  used  in  making  a  thorough  survey  of 
the  river  tnm  Fulton  to  the  4>^^*^*^7*  >^d  in  oompleting  survey  of 
Bayou  Pierre,  Louisiana 

Continuing  improvement  flrom  Fulton,  Ark.,  to  the  Atchafalaya  River, 
including  completing  the  work  at  Alexandria;  $5,000,  or  so  much  thereof 
as  necessary,  to  be  used  upon  Cypress  Bayou  and  the  lakes  between 
Shreveport,  La.,  and  Jefferson,  Tex.,  and  $5,000,  or  so  much  thereof  as 
necessary,  upon  Bayou  Dorcheat 

Completion  of  survey  from  Fulton,  Ark.,  to  the  Atchafalaya  RiTer 

Continuing  Improvement  fh>m  Fulton,  Ark.,  to  the  Atchafalaya  Rivert 
$15,000  to  be  used  in  the  work  at  Alexandria;  $20,000  to  be  used  in  deep- 
ening and  widening  that  portion  known  as  Little  River,  fh>m  the  Seopini 
CntK>fr  to  Knox  Point,  and  $6^000  in  olosing  the  Sale  and  Murphy  Outlaft. 

Oompletion  of  survey  from  Fulton,  Ark.,  to  the  AtchaHslaym  SiT«. 


$20,000 
150.000 
80.000 
50.000 
20,000 
85.000 
4.600 


6,000 
24,000 
25,000 
15,000 
22,500 
10,000 
25,000 

60.000 
10,000 
10,000 
10,000 


75,000 


75,000 


75,000 


65,000 
85,000 


100,000 
28,000 
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Date  of  act. 


July  18. 1892 


Aug.l8,18M 


Jane   8,1890 
Mar.    8,1899 


General  ottl^oi  of  appropriation. 


Continoing  improTement  from  Fnlton,  Ark.,  to  the  Atohafalaya  River, 
according  to  plan  of  Capt.  J.  H.  WlUard,  Corps  of  Engineers,  and  tor 
completion  of  sarrey,  inolading  the  work  at  Alexandria,  the  widening 
of  that  portion  known  a«  Little  Rirer,  the  neoessary  work  at  the  harbor 
at  Shreveport,  the  oloning  of  ontleu  on  the  weet  bank  of  the  river  above 
Shreveport,  and  the  removal  of  the  towhead  Jnst  akove  Rnab  Pointi 
Caddo  Parish  (of  which  $5,000  may  be  need,  in  the  discretion  of  the  Sec- 
retary of  War,  for  work  in  Cypress  Bayoa  and  the  lakes  between 
Shreveport,  La.,  and  Jefferson,  Tex.) 

OonUnuing  improvement  from  Fultoo,Ark.,to  A tchafalaya  River,  accord- 
ing to  plan  of  Capt.  J.  H.  Wiliard,  Corps  of  Engineers,  and  for  comple- 
tion of  sarvey;  115,000,  or  so  much  thereof  as  neoessai^.  to  be  nsect  in 
further  prosecution  of  work  at  Alexandria,  and  $5,000  for  improving 
Sulphur  River,  a  tributary  of  Red  River 

Continning  improvement  from  Fulton,  Ark.,  to  Atchafalaya  River 

Continuing  improvements  from  Fultun.  Ark.,  to  Atohafalaya  River,  and 
above  Fulton  to  mouth  of  Kiamichl  River,  Indian  Territory ;  and  requir- 
ing an  examination  of  harbor  at  Alexandria,  La 

Aggregate  of  appropriations  1872  to  1899 


$145b000 


150.000 
100.  000 


150,000 


1,575,000 


Ah8ir€Uii  of  propoBaU  for  eon$iruoting  Choctaw  Bajfou  Levee  along  Red  River,  in  Avoyellee 
Parish,  La.^  received  in  response  to  advertisement  of  the  governor  of  Louisiana  dated 
July  20,  1898,  and  opened  at  New  Orleans,  La,,  at  noon,  August  10, 1898,  by  the  board 
of  atate  engineers. 


No. 

Name  of  bidder. 

Price  Dttr 
cubic 
yard. 

Wm.  Robson  Sc  Son -----  .-- 

Cents. 
12  0 

F.  L.  Casson 

14 

L.  A.  Bauraan 

13 

Mike  Tansev 

9.87 

M.  L.  Liunan 

9  73 

J.    Thomas                     ....•.•■•   ....rr..^... . TT-rTr-rTY--T...«Tr..Tr..l^>......  ......  ...... 

a9.33| 

a  Bid  accepted. 

Abstract  of  proposals  for  constructing  levee  on  Red  River  at  and  above  Hervey  Canal, 
Caddo  Parish f  La.,  received  in  response  to  advertisement  dated  August  11,  1898,  and 
opened  at  Fioksburg,  Miss.,  at  noon,  August  31, 1898,  by  Mqj,  J.  H,  Wiliard,  Corps  of 
engineers. 


No. 


Name  and  address  of  bidder. 


Price  per 
cubic 
yard. 


Hunter  Bros.,  Shreveport,  1m 

W.J.  Bently  St  Co.,  New  Orleans,  La 

Cary  &,  O'Brien,  Memphis,  Tenn 

John  ScoU  A,  Sons,  St.  Louis,  Mo  ... 


(knu. 

18| 

mu.B 

18.98 
19.94 


a  Bid  accepted. 

Bid  No.  4  was  recoiyed  by  mail  Angost  31,  1898,  at  12.45  p.  iiL|  and  oonld  not 
reoeive  conaideration. 


COMMSRCIAL  STATI8TI08. 

The  rlrer  was  reported  navigable  in  tbe  fisoal  year  as  follows:  From  Sbreveport 
to  Falton,  for  light-draft  boats,  the  entire  year.  Beluw  Shreveport  to  the  month 
there  was  good  navigsition  for  the  largest  packets,  with  exception  of  the  period 
September  15-November  20, 1898.  Daring  the  latter  time  New  Orleani  boats  ran  to 
Coashatta;^  La. 
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lAst  of  Bteamhoata  engaged  in  the  trade  during  the  fleoal  year  1899. 


1 

i 

i 

5 

1 

i 

Draft. 

Between- 

1 

^ 

Hame. 

1 

\ 

i 

Svnriae 

Stem- 
wbeeL 

...do.. 

...do  .. 

473.81 

410.88 
872.88 
244.8 
198.8 

97 

136 

59.48 

89 

49 

53.82 
87 

77 
40 

809.62 
81.23 
63.84 

3 

200 

190.0 
190 
180 
181 

F$«L 
46 

85.8 
40 
81 
30.6 

Fut. 
6.6 

5.6 
6.2 
8.7 
4.6 

Ft.  In. 

2  4 

3  0 

Ft.  In, 
7    6 

New  Orleans  and 

Shreveport. 
do 

13 

8 
26 
23 
4 
9 
21 
16 
(a) 

46 

63 

37 

4 

'5» 

289 

Ya]ley  Qaeen... 
BlectraT 

90 

do 

304 

W.T.SooTeU... 
Hallette 

...do.. 
...do  .. 

6    6 
3  10 

do 

do 

103 
43 

...do  .. 

r....do 

89 

G«m 

Shrereportand  Elmer . 
Shreveport  and  Sen  t  ell 
Garland,  Dooley  Ferry, 

and  Gibson,  Ark. 
Shreveportand  White- 
hall. 
Alexandria  and  Pine- 

Tille  Feny. 
Grand    Score,     Con. 

shatta,  Colfax,  and 

Natchitoches. 

Campti  and  Boyce 

Charlotte  and  Bed 

River  Landing. 
Fulton  and  Shreveport 
Shreveport  and  Bed 

Bayou. 
No  report  .■■■•••...•. 

76 

New  Mary  Hot 

EKD. 

Jo.  Walker 

...do.. 
. .  .do  . . 

112 
80.4 
80.9 

22.8 

20 

12.4 

8.3 

8 

4.1 

ia) 
6,009 

G.W.Bolton 

...do  .. 

Lillie  If.  Barlow 

...do.. 

...do.. 
...do  .. 

George  L.BaM6. 
Uandlfttf 

91 

21 

8.3 

"A 

Wankeeha 

...do  .. 

105 
78.2 

100 
948 
92 

24.4 
19.7 

29.5 
17.6 
18.8 

3.0 
8.4 

5.6 
3 

4 

(«) 

Lindab 

...do  .. 

Gne  Fowler 

.    do  .. 

H.W.  (iraTesb.. 

...do.. 
...do.. 

Tug.. 

Yaeht. 

do 

•••• 

Hay  Fishery... 
Tril1iy6 

Alexandria  and  Baton 

Rouge. 
Aleiandrla  and  local 

points  below. 
New  Orleansand  Alex. 

andria. 

3 
3 
1 

JAw^  8<«V??^1r  - 

a  No  report. 

h  With  one  or  more  barges. 

c  The  steamer  IT  and  I  burned  February  33,  1889,  about  4  miles  above  Ooushatta,  La. 

The  Red  River  Line  employi  8  model  barges  in  conneotion  with  their  boats. 
Nummary  of  oommeroe  reporUd. 


Articles. 


1897-98. 


189^97. 


1895>9e. 


1894-96. 


Cotton 

Cotton  seed 

Cotton-seed  meal. 

Livestock 

Hides  and  skins.. 

Luuiber 

Saw  logs 

Staves , 

Ifiscellaneous .... 


Totol  down  freight.. 
Betom  freight , 


Total 

BatiniAted  value . 


Tons. 

72,712% 

28,777 

8,692 

7 

16 

4,000 

11. 000 

2.417 

2,321 


72, 358 
31,516 


103, 874 


Tom. 

18,173 

24,084 

4,640 

52 

21 

3,297 

9,000 

630 

8,392 


Ton9. 

15,941 

26,962 

9,633 

15 

80 

643 

12,885 

4,U84 

1,770 


Ton9. 

13.204 

18,537 

4,822 

55 

71 

1,570 

18 

880 

2.285 


48,525 


72,018 
39.851 


40.942 
82,500 


106,814 


111,804 


73,502 


$4,611,000 


$4,807,000 


$4,^29,000 


$3,838,000 


Tons. 

18.308 

5,322 

4.516 

49 

50 

1,657 

20,000 

697 

8,000 


53.599 
22,122 


75,721 


$3,419,000 
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Article*. 

1898-9L 

1892-«3. 

1891-83. 

1890-8L 

1889-Ml 

Cotton 

Tons, 

15,893 

4,402 

0,042 

496 

31 

1,257 

28.869 

2-28 

105,395 

2bn«. 

14,061 
7,902 
4,713 
1,185 
62 
1,520 

15,200 
l.TdO 
6.964 

Tons. 
29,400 
81,832 

Tons. 

21.618 

12,249 

10,000 

38 

212 

Am*. 
18.888 
14,140 

Cott4>o  ••ed 

CottiuU'M(*ed  nicul    ..........  ........... 

Lirestuck 

286 

151 

2.352 

22.250 
206 

14,107 

Hidftfi  and  skins 

85 

Lonibftr ................................. 

4,518 

Saw  Ion 

16,523 

81 

2.719 

Btaven  

58 

Mlto«I1aD<M>nt  .^.rT^......«T ...T'T.^r 

186 

Totsl  down  freight 

165,112 
63.518 

62,346 
17,606 

100.584 
19,043 

63,435 
80,051 

87  728 

Rotnrn  fireisht 

28,850 

Total 

228,630 

69,951 

120,526 

93,486 

68.878 

Satin  Ated  ralne 

16,061.000 

$3,422,000 

16,877,000 

19.186.000 

$8,880,000 

In  addition  to  the  above  report  for  1898-99,  from  Onachita  River,  entering  Red 
River  at  month  of  Blaclc  River,  199,684  tons,  the  value  of  which  is  estimated  at 
$6,121,000. 

BeceiptB  and  sMpmenU  ofhaUe  of  ootion  at  Shreveport,  La. 


1896-99.    1897-08.    1896-07.    1896-86.    18M-86. 


BB0BIPT8. 

By  rail 

By  wagon 

By  rlTer 

Warehonae  receipte 

SmPMSNTt. 

By  Tezaaand  Pacific  Rwy 

By  Vicksburjj,  Shreveport  and  Pacific  R.  R 

By  Houaton  and  Slireveport  K.  R 

By  St.  Louis  Southwestern  Rwy 

By  KanHan  City,  Pittsburg  and  Gnlf  R.  R.. 
By  rlTer  to  New  Orleans 

Total 


107.945 
89,468 
12,172 


112.836 
42.437 
9,219 


60,666 
81,768 
4,611 


42,860 
81,474 
6.679 


62.878 
54,988 
U,818 


249,586 


63,292 
24,144 
30,662 
40.483 
71.469 
14,290 


164,491 


103,046 


81, 013 


118.1 


25,847 
29,117 
13,842 
83.050 
87,906 
18,682 


81,618 
12,191 
17,660 
20,2.30 
16,672 
8,327 


22,631 
10,441 
16.582 
16,869 
100 
14,102 


84, 2» 
80.239 
22,458 
28,469 


10.654 


244,340 


151,944 


106,698 


80,726 


116.060 


1898-94. 


1892-93. 


1891-98. 


1890.81. 


1889.80. 


BECBIPT8. 

By  rail 

By  wagon  

By  river 

Warehouse  receipts *..... 

8HIPHBNTS. 

By  Texas  and  Pacific  Rwy 

By  Vicksburg.  Shreveport  and  Pacific  R.  R 

By  Houston  and  Shreveport  R.  R 

By  St.  Loais  Southwestern  Rwy 

By  river  to  New  Orleans 

Total 


80.a33 

41, 014 

6,581 


26,277  4^^.256 
31,612  4f»,644 
4.821  '      9.180 


89,890 
87,725 
14,836 


25,476 

40,036 

8,897 


76,628      61,710     103,089 


25,019 
10,546 
13,429 
17. 817 
9.246 


26,904 
10,384 
8,114 
7,818 
14, 751 


02.461 


74,899 


86,646 
23,251 
6.353 
24,187 
10,567 


28,811 
15.664 
13,860 
16,030 
10,218 


83,600 
20.813 
12,529 
8,820 
8,412 


76.057 


62,971 


100,008 


86,098 


74,264 


The  competing  rentes  of  transportation  for  the  trade  of  Red  River  Yallev,  below 
Fnlton,  Ark.,  are  as  follows:  Tiie  river  is  crossed  by  the  St.  Lonis,  Iron  Monntain 
and  Southern  Railway  at  Falton,  Ark.,  by  the  St.  Louis  Southwestern  Railway  near 
Garland,  Ark.,  by  the  Vickslmrg,  Shreveport  and  Pacific  Railroad  at  Shreveport, 
La.,  and  by  the  Houston,  Central  Arkansas  and  Northern  Division  of  the  Missouri 
Paoiiio  Railway  near  Alexandria,  La.    The  Shreveport  branch  of  the  St.  Louis  South- 
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ireatem  Railway  runt  nearly  parallel  to  the  left  bank  fh>m  Shreveport,  La.,  north- 
irard  61  miles  to  LewisTille,  Ark.,  8  miles  east  of  Garland ;  the  Kansas  City,  Pitts- 
burg and  Gnlf  Railroad,  from  Kansas  City,  Mo.,  to  Port  Arthnr,  Tex.,  crosses  the 
river  north  of  Texarkana,  and  then  rnns  nearly  parallel  to  the  rigut  bank  to  tshreve- 
port;  and  the  Texarkana  and  Shreveport  Railroad,  between  the  river  and  the  Kan- 
aaa  City,  Pittsbnrg  and  Onlf  Railroad,  is  in  operation  from  Texarkana  southward  38 
miles  to  Loma,  La.,  within  abont  20  miles  of  Shreveport.  Shreveport  is  the  eastern 
terminns  of  the  Houston  and  Shreveport  Railroad;  and  the  Sherman,  Shreveport  and 
Southern  Railway,  a  branch  of  the  Missouri,  Kansas  and  Texas  Railway,  is  build- 
ing about  20  miles  of  road  from  Jefferson  to  Waskom,  Tex.,  and  from  tbe  latter  place 
will  enter  Shreveport  over  the  Vicksburg,  Shreveport  and  Pacific  Railroad.  Below 
Shreveport  tbe  Shreveport  and  Red  River  Valley  Railway,  down  tbe  left  bank  of  the 
river,  is  in  operation  for  56  miles  to  Grappes  Bluff,  La.,  and  is  building  southward. 
The  Texas  and  Pacific  Railway  rnns  nearly  parallel  to  tbe  right  bank  and  touches 
tbe  river  at  Alexandria,  Boyce,  Shreveport,  and  other  points  on  the  main  stream, 
and  at  Jefferson,  Tex.,  on  Cypress  Bayou,  and  connects  with  diverging  roads  at 
Texarkana.  The  Alexandria  branch  of  the  Southern  Pacific  rnns  southward  from 
Alexandria  85  miles  to  the  main  line,  and  tbe  Kansas  City,  Watkins  and  Gulf  Rail- 
way runs  from  Alexandria  southwest  to  tbe  Southern  Pacific,  both  connecting  ml 
Alexandria  with  the  Missonri  Pacific  and  Texas  and  Pacific  railwaya. 


W  2. 

IMPROVEMENT  OP  RED  RIVER,  ABOVE  FULTON,  ARKANSAS. 

The  U.  S.  snag-boat  Co^timftta,  Robert  Elflein.  master,  was  employed 
in  this  part  of  Red  River  May  13-31, 1899.  Operations  were  carried 
upstream  to  McNeelys,  estimated  to  be  aboat  65  miles  above  Faiton. 
As  the  river  was  falling  more  than  a  foot  a  day,  and  soundings  showed 
but  3  feet  depth  upon  the  bars,  tbe  boat  turned  back  May  20,  to 
prevent  being  detained  indefinitely  by  a  low  stage.  The  head  and 
forward  deck  having  been  strained  and  weakened  from  handling  heavy 
snags  in  this  part  of  the  river,  the  repairs  needed  were  made  at  Fulton 
May  22-27,  and  on  their  completion  work  was  resumed. 

The  following  obstructions  to  navigation  were  removed^  viz: 

Snags  in  channel  pnlled  and  destroyed 97 

Stumps  pulled 1 

Side  jams  removed 1 

A  rapid  rise  set  in  May  31,  causing  a  stage  too  high  to  work  to  advan- 
tage, and  the  Columbia  returned  to  Shreveport,  La.,  to  await  a  favorable 
time  for  resuming  operations. 

Money  statement 

Jnly  1, 1898,  balance  nnexpended $2,639.54 

June  SO,  1899,  amount  expended  during  fiscal  year 583.99 


Jnly  1, 1899,  balance  nnexpended •••••      2^056.55 

The  appropriations  have  been  as  follows: 


By  act  of— 

Angust5,  1886 $7,000 

August  11,  1888 3,000 

September  19,1890 2,000 

Jnly  13,1892 3,500 


By  act  of— 

August  18, 1894 $3,500 

June  13, 1896 3,000 

Total 22,000 


The  river  and  harbor  act  of  March'  3, 1899,  provided  for  continaing 
operations  above  Fulton,  under  the  general  title  *^  Improving  Bed 
Wver." 
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OOMMBRCIAL  STATISTICS. 

No  oommeroe  was  reported  from  this  part  of  Red  River  during  the  year. 

The  river,  from  the  month  of  the  Kiamiohi,  the  upper  limit  of  the  improvemantp  to 
FnltoOy  is  paralleled  by  a  branch  of  the  Texas  and  Pacific  Railway  from  TexarkaaA 
to  Paris,  Tex.,  connecting  at  the  latter  place  with  the  St.  Louis  and  San  Francisco 
Railway,  a  branch  of  the  Atchison,  TopeKa  and  Santa  Fe  system,  which  crosses  Red 
River  at  Arthnr,  Tex.  The  Kansas  City,  Pittsburg  and  Onlf  Railroad  crosses  the 
river  about  10  miles  north  of  Texarkana,  and  has  a  branch  from  Wilton  to  White 
Cliffs,  Ark.,  on  Little  River,  a  distance  of  7  miles,  and  the  St.  Loais,  Iron  Mountain 
and  Sonthem  Railwsj  crosses  at  Fulton,  Ark. 


W3. 
IMPROTEBfENT  OF  CTPRESS  BATOU,  TEXAS  AND  LOUISIANA, 

The  month  of  July,  ISOS^  passed  with  no  high  stage  of  Bed  Biver^  and 
as  the  gaage  records  for  the  preceding  twenty-six  years,  printed  in  my 
last  report  (p.  1592,  Report  Ohief  of  Engineers  for  1898),  indicated  that 
there  was  no  probability  of  a  stage  sofiicient  to  get  the  United  States 
dredge  at  Shreveport,  La.,  across  Albany  Flats  and  into  the  lakes  before 
the  following  January,  Overseer  Kobert  Elflein  organized  a  party  at 
Jefferson,  Tex.,  equipped  with  tools,  tackle,  and  explosives,  to  work 
over  the  route  to  Shreveport  during  the  period  of  low  water. 

Active  operations  commenced  at  Jefferson  August  11,  1898,  and  were 
carried  downstream  through  Cypress  Bayou,  Fairy  Lake,  Sodo  Lake, 
and  Twelvemile  Bayou,  the  party  reaching  Shreveport  liovember  26, 
1898. 

In  Gjrpress  Bayou  the  overhanging  trees  were  felled  and  pulled  back 
with  lines,  to  prevent  their  going  into  the  stream ;  stumps  in  the  chan- 
nel were  destroyed  with  explosives,  and  those  along  shore  that  might 
prove  dangerous  to  passage  of  boats  at  high  stages  were  cut  close  to  the 
ground  or  removed  by  blasting.  OhanneT  snags  and  logs  were  hauled 
out  where  the  banks  were  not  too  steep,  and  in  other  cases  were  blown 
up  with  explosives.  There  being  no  caving  banks  along  the  bayou, 
systematic  clearing,  such  as  has  been  followed  with  good  results  along 
Bed  Biver  and  other  streams  of  the  district,  was  not  necessary,  and 
only  overhanging  trees  were  removed.  In  the  dredged  cuts  a  heavy 
growth  of  saplings  and  brush  had  sprung  up  since  the  last  work  was 
done,  in  1893,  which  were  removed. 

The  steamboat  route  was  followed  down  Fairy  Lake,  and  all  stumps 
that  could  be  located  were  destroyed.  Where  the  water  was  not  too 
deep,  tbe  laborers  waded  and  pulled  out  all  loose  logs  and  stumps. 
By  these  means  an  unobstructed  channel  to  Mooringsport  was  cleared, 
in  which  the  depths  at  the  time  ranged  from  28  inches  to  10  feet,  ana 
signboards  were  erected  to  mark  the  route  worked  over.  Below  Moor- 
ingsport to  head  of  Big  Pass  there  was  barely  6  inches  depth  at  pla<*e8. 
In  this  stretch  all  large  stumps  were  blown  up,  and  tbe  smaller  ones, 
averaging  about  4  inches  in  diameter,  were  chopped  close  to  the  water 
surface,  as  the  depth  over  them  will  be  ample  at  any  stage,  on  which 
boats  can  cross  Sodo  Lake.  The  leaning  timber  in  Big  Pass  and  lean- 
ing timber  and  brush  in  Little  Pass  were  removed. 

Sodo  Lake  was  a  big  pond  of  mud,  and  what  little  water  remained 
was  running  in  rivulets,  the  supply  having  been  so  scant  that  the  light 
quarter  boat  used  by  the  party  had  to  be  unloaded  and  the  outfit  hauled 
from  Bald  Knob  to  Albany.    The  bayou  which  parallels  the  old  chan- 
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nel  from  Georges  Landing  to  Little  Pass  has  cut  into  the  lake  above 
the  former  locality,  and  the  water  now  follows  that  course,  the  old 
channel  below  Georges  Landing  to  the  Gate  Posts  having  been  dry  at 
the  time  this  work  was  done.  Through  Bodo  Lake  the  stumps  in.  the 
channel  were  cut  close  to  the  bottom,  and  the  logs  were  pulled  out. 
While  this  work  was  in  progress  In  the  upper  part  of  the  lake  hard 
rains  caused  a  rise  of  several  inches,  the  weather  turned  cold,  and  the 
entire  force  became  sick  from  exposure  in  working  in  the  mud  and 
water.  This  prevented  thorough  work  over  a  short  stretch,  but  when 
there  is  a  sufBcient  stage  to  work  the  dredge  what  logs  were  left  can  be 
removed  easily. 

In  Twelvemile  Bayou  all  leaning  trees  and  the  timber  on  caving 
banks  were  felled  and  removed,  and  the  stumps  and  snags  and  parts  of 
three  old  wrecks  were  destroyed  with  explosives. 

The  following  is  a  summary  of  the  work  done  August  ll-November 
26,  1898,  viz: 

Channel  snags  and  logs  removed  or  destroyed 760 

Stnmps  palled,  ont,  and  destroyed 4,375 

Shore  snags  ont 239 

Leaning  trees  felled 3,323 

Trees  girdled 139 

Square  yards  of  wiUowsand  brush  cat 50,040 

Parts  of  old  wrecks  destroyed 3 

Towheads  removed  with  explosives 1 

Points  removed  with  explosives 3 

There  was  no  stage  during  the  fiscal  year  on  which  the  United  States 
dredge,  which  has  been  waiting  at  Shreveport  since  July  5, 1897,  could 
cross  Albany  Flats  and  enter  the  lakes.  The  highest  reading  of  the 
Shreveport  gauge  was  on  January  24, 1899, 15.6  feet. 

Money  statement, 

Jaly  1, 1898,  balance  unexpended $11,042.18 

June  30, 1899, amount  expended  daring  fiscal  year 8,577.92 

Jnly  1, 1899,  balance  unexpended 7,464.26 

July  1,1899,  outstanding  liabilities 11.30 

July  1, 1899,  balance  available 7,452.96 

The  appropriations  for  Oypress  Bayou  and  the  lakes  have  been  as 
follows: 

By  act  of— 

June  10  1872 $10,000.00 

March  3, 1873 50,000.00 

August  14, 1876 13,000.00 

June  18, 1878 15,000.00 

March  3, 1879 6,000.00 

August  5, 1886 18,000.00 

August  11, 1888  (allotted  from  appropriation  for  Bed  River) 5, 000. 00 

September  19, 1890,  for  survey 10,000.00 

July  13, 1892,  for  survey 2,000.00 

July  13, 1892  (allotted  from  appropriation  for  Red  River) 1, 701. 38 

August  18, 1894 10,000.00 

June  8, 1896 5,000.00 

Total 145,701.88 


OOMMBRCIAL  STATISTICS. 

Tbare  was  no  navigation  between  Shrevt^port  and  JeHerson  during  the  year. 
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W4. 

IMPROVEMENT   OF   OUACHITA   AND    BLACK    RIVERS,    ARKANSAS    AHI> 

LOUISIANA. 

GENERAL  IMPROVEMENT. 

The  small  balance  for  general  improvement  of  these  rivers  was  barely 
saflicient  for  care  of  plant  antil  the  appropriation  for  continuing  work 
was  made  by  river  and  harbor  act  of  March  3,  1899.    Immediately 
after  receiving  notification  of  this  appropriation  preparations  were 
commenced  for  repairs  of  the  U.  S.  snag  boat  0.  O.  Wagner^  laid  up  at 
Alexandria,  La.,  in  order  to  have  that  vessel  ready  for  operations  dar- 
ing the  period  of  low  water.    Bids  were  received  and  materials  ordered 
for  patting  on  a  new  roof,  repairing  woodwork,  painting  cabin,  patch- 
ing iron  decks,  etc.    All  of  the  snpplies  required  had  to  be  procured 
at  a  distance,  with  the  exception  of  lamber,  which  had  to  be  sawed^ 
seasoned,  and  dressed,  and  the  repairs  were  mach  delayed  by  these 
reasons,  but  finally  were  completed  June  19. 

Tbe  Wagner  J  under  command  of  Watkins  Decker,  master,  left  Alex- 
andria June  21,  entered  Black  River  the  following  day,  and  on  June  30 
bad  proceeded  upstream  to  Ouachita  City,  La.,  near  mouth  of  Bayoa 
Bartholomew,  201  miles  above  the  mouth  of  Black  River.  Below 
Columbia,  La.,  the  stages  were  too  high  for  work,  and  no  obstructions 
were  found.  Above  that  town,  however,  the  water  was  falling  rapidly, 
and  the  chief  work  consisted  of  removing  obstructions  in  the  channel, 
the  following  being  a  summary  of  what  was  done,  viz: 

Snags  palled 26 

Stumps  pulled  and  destroyed .' 11 

Stumps  cut 4 

Leaning  trees  felled 4 

Removed  hogoham  braces  and  sides  of  wreck  of  steamer  Fanohtm  at  River  Styx, 
Lonisiana. 

SURVEY. 

Survey  work  was  continued  during  the  year  under  many  difficulties. 
Asst.  Engineer  T.  0.  TLomas,  who  had  been  in  local  charge  of  this 
survey,  was  furloughed  July  22, 1898,  to  enable  him  to  accept  a  com- 
mission as  first  lieutenant  in  Third  Regiment  of  U.  S.  Volunteer  Engi- 
neers. After  getting  parties  in  the  field  in  the  autumn,  when  there  was 
reasonable  probability  of  protracted  low  stages,  yellow  fever  quaran- 
tines delayed  or  cut  off  means  of  communication  and  of  delivering  sup- 
plies, and  protracted  rains  impeded  progress  and  caused  much  sickness 
in  the  camps,  entire  parties  at  times  having  been  disorganized  by  pre- 
valence of  malarial  fevers.  One  man  died  of  haematuria,  and  one  had 
a  protracted  spell  of  typhoid  fever,  and  scarcely  an  employee  escaped 
witliout  sickness  more  or  less  severe. 

The  project  for  the  survey  of  Ouachita  River,  with  a  view  to  Improve- 
ment by  locks  and  dams,  included  surveys  of  less  grade  of  the  principal 
tributaries,  the  general  idea  being  that  if  it  should  be  feasible  to  give 
Ouachita  River  a  slack- water  navigation  the  dams  might  be  so  placed  as 
to  pool  the  tributaries  at  the  same  time,  according  to  their  slopes. 
With  this  view  precise  levels  had  been  extended  along  Bayou  Barthol- 
omew and  between  BoBuf  River  and  Tensas  River  and  Bayou  Ma9on 
during  progress  of  the  main  survey,  and  it  was  proposed  to  run  short 
lines  from  established  benches  to  most  convenient  points  on  the  tribu- 
taries and  establish  secondary  benches  for  check  points  for  wye  levels; 
and  to  make  reconnaissances  of  Bayou  Bartholomew,  Bcdof  River, 
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S^ensas  Biver^  Bayou  Ma^on,  and  Little  Biver,  and  from  data  thus 
acquired  to  fix  approximately  the  highest  point  upstream  on  each  to 
be  reached  by  a  maximum  pool  height  from  a  dam  below  its  mouth. 
After  determining  that  point,  the  tributary  thence  to  its  mouth  was 
to  be  surveyed  with  the  same  attention  as  the  main  stream,  and  with 
special  care  to  determine  the  possible  extent  of  overflow  that  might  be 
chargeable  to  a  dam.  To  do  the  work  most  expeditiously,  sheets  on 
standard  scale  of  1 :  10,000  were  prepared  for  field  use  from  maps  of 
such  surveys  and  examinations  as  could  be  found,  and  from  tbe  Gen- 
eral Land  Office  maps.  There  had  been  an  excess  of  rain  daring  the 
summer  and  a  dry  autumn  was  expected,  hence  it  was  hoped  that  by 
starting  the  parties  by  September  15  the  surveys  of  the  tributaries 
named  might  be  finished  before  the  period  of  high  water. 

Preliminaries  were  delayed  somewhat  by  difficulties  in  procuring  and 
delivering  skiffs,  shelter  tents,  etc.,  and  before  these  details  could  be 
completed  yellow  fever  was  reported  in  the  northern  part  of  Mississippi 
It  became  necessary  to  get  the  parties  away  from  Vicksburg  and  into 
Louisiana  before  travel  should  be  restricted  by  local  or  State  quaran- 
tines, and  all  previous  plans  were  disarranged.  Three  parties,  however, 
were  made  up  with  employees  from  the  office  in  charge,  as  follows: 
For  survey  of  BoBuf  Biver  by  Asst.  Engineer  Walter  H.  Polk;  Tensas 
Biver  by  Surveyor  P.  Y.  Parker;  and  Bayou  Mafon  by  Surveyor  Wil- 
liam B.  Neely. 

The  three  surveys  were  begun  September  8-11,  1898.  That  of 
Bayou  Macon,  from  Floyd,  to  its  mouth,  was  completed  December  15, 
and  that  of  Tensas  Biver,  from  Dallas  to  mouth  of  Bayou  Ma^on,  was 
completed  December  17.  Below  the  mouth  of  Bayou  Ma^on  the  two 
parties  were  united.  The  survey  of  Tensas  Biver  was  continued  under 
local  direction  of  Asst.  Engineer  O.  G.  Haydon,  and  was  carried  to 
tbe  mouth  January  24, 1899.  The  survey  of  BoBuf  Biver  extended 
from  Point  Jefferson  to  a  point  about  one-half  mile  below  the  mouth  of 
Big  Creek.  A  continued  rise  set  in  January  6, 1899,  and  by  January 
18  the  lands  along  the  lower  river  were  flooded,  so  that  it  was  impossi- 
ble to  'proceed  with  field  work,  and  after  tying  in  a  sufficient  number 
of  points  to  insure  recovery  the  survey  was  suspended. 

Mapping  was  continued  during  the  year,  and  after  suspension  of  field 
work  the  assistants  returned  to  the  office  to  review,  check,  index,  and 
tabulate  their  notes,  which  has  been  continued  since  January. 

To  complete  the  survey  and  make  a  satisfactory  report  respecting  an 
improvement  by  locks  and  dams  the  following  work  is  yet  required: 
Completing  surveys  of  the  chief  tributaries,  including  a  revision  of  the 
survey  of  Bayou  D'Arbonne,  made  in  1883,  and  a  reconnaissance  of 
Saline  Biver,  for  which  appropriations  were  made  in  former  years; 
working  up  the  notes  and  mapping  same  on  scale  1  :  10,000;  making  a 
special  examination  of  the  large  tracts  on  both  sides  of  Ouachita  Biver 
known  as  "The  Overflow,"  to  determine  limits  of  overflow  during  the 
greatest  flood  of  record  (1882).  Possible  enlargement  of  reconnaissance 
of  Ouachita  Biver  above  Camden  to  Arkadelphia.  Careful  examina- 
tion of  high- water  by-passes,  that  might  cause  flanking  of  a  dam  and 
destruction  of  part  of  the  system.  Detailed  surveys  on  large  scale  of 
reaches  of  Ouachita  Biver  that  are  indicated  as  probable  sites  for  locks 
and  dams  from  study  of  the  profiles,  such  as  (1)  below  junction  of  Oua- 
chita, Tensas,  and  Little  rivers,  (2)  at  or  below  Catahoula  Shoals  to 
pool  Ouachita  and  Bceuf  rivers,  (3)  at  about  Logtown,  (4)  at  or  below 
Kock  Bow  to  pool  Ouachita  Biver  and  Bayou  Bartholomew,  and  (5, 6, 7) 
at  two  or  three  sites  between  Bock  Bow  and  Camden.  Discharge 
measurements. 
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BSTIHATE& 


Qnarterboats  for  chopping  parties ^,000 


OntHt,  tools,  and  repairs 

Expenses  of  snag  boats 

Expenses  of  chopping  parties 

Expenses  of  dredges 

▲dministratioQ,  transportation,  gauges,  etc 


2,500 
25,000 
10,000 

5,000 

2,500 


Total 50,00f> 


Money  statement. 


Jaly  1,1898,  balance  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1899. 


June  30, 1899,  amount  expended  during  fiscal  year. 


.  $20,748.83 
.  110,000.00 

180,748.32 
..    24,976.45 


July  1, 1899,  balance  unexpended 105,  771.87 

July  1, 1899,  outstanding  liabilities 43.41 


July  1,1899,  balance  available 105,728.45 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901, 
for  maintenance  of  improvement 50,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  amounts  expended  daring  the  year  and  balances  July  1, 1899,  were 
as  follows: 


Allotments. 


Expended 
during  year. 


Balances 
July  1,  1899. 


For  general  improvement,  care  of  plant,  etc. 
For  surrey 

Total 


$4,038.55 
20, 987.  M 


24,070.45 


$36,935.24 
68,836.03 


105,771.87 


The  appropriations  have  been  as  follows: 


Date  of  act. 


Locality. 


Amount 


Iffar.    3,1871 

Do 

June  10, 187U 

Do 

Mar.  8,1873 
Aug.  14. 1876 
June  18. 1878 
Mail  3.1879 
June  14, 1880 
Mar.  3,1881 
Aug.  2, 1H82 
July  5,1881 
Aug.  5,1886 
Aug.  11.1888 
Sept.  19. 1890 
July  13,1892 
Anf.  18,1894 

Jons   8,1896 

Mar.    8,1899 


Between  Arkadelpbia,  Ark.,  and  Louisiana  State  line.. 

Between  Arkansas  Stato  line  and  Trinity,  La 

Between  Arkadelpbia,  Ark.,  and  Louisiana  State  line.. 

Between  Arkansas  btate  line  and  Trinity,  La 

do . 


Between  Camden,  Ark.,  and  Trinity,  La. 

....do 

do 


.do. 
.do. 
.do. 


Between  Camden,  Ark.,  and  mouth  of  Black  River.  Louisiana., 
do 


do 

do 

....do 

Between  Camden,  Ark.,  and  mouth  of  Black  River,  Louisiana,  including 
survey. 


Between  Camden,  Ark.,  and  mouth  of  Black  River,  Louisiana,  and  for  com- 
pletion of  survey 

.....do 


Total. 


$25,000 
26,000 
60,000 
40,000 
§0,000 
12,000 
10,000 
10.000 
8,000 
12,000 
12,000 
15,000 
17,500 
20.000 
15.000 
40.000 

60;  000 

70.00Q 
110.000 


812.  MO 
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COHMBRCIAL  STATISTICS. 


In  the  fiscal  year  1899  Black  and  Onaobita  riven  were  reported  navigable  for  reg- 
ular New  Orleans  steamboats  to  Camden,  Ark.,  during  tbe  period  November  8  to 
June  15,  and  to  Monroe,  La.,  October  25  to  June  30.  Small  ligbt-draffe  boats  that 
ply  in  the  tributaries  could  run  in  the  main  river  nearly  tbe  whole  year. 

List  of  steamboats  engaged  in  the  trade  during  the  fiscal  year. 


Name. 


America. 


CityofComdeD. 


John  Howud. 


Parlor  City . 


Stern- 
wheel. 


..do.. 


..do. 


City  of  Clarka- 
TiUe. 


as.  Bryan... 

T.K.  Green... 
J.  W.  Swayae . 


Lffliea  ... 
C.A.Hil). 


Yiotora . 


BoaaB.5  . 


Belle  Prinoea.. 


WiUDavlaa. 

Bamoea 

T.A.Hendrioksa 
Alarma 


.do. 

.do.. 

.do 
.do 


.do., 
.do.. 


.do.. 


.do. 


.do.. 

.do., 
.do., 
.do., 
.do.. 


427 


299.23 


447.62 


136.8 


235 

^0.44 

32.77 
86.62 


61 
60 


138.67 


4L85 


109.  U 

160 
37.61 
81.86 

189.09 


I 


Feet 
200 


176 


184.6 


125 


125 

114.2 

81.8 
110 


120 
119.6 


138.5 


82.6 


114.4 

100.8 
60.2 
108 
142 


Feet, 
89 


87.8 


26 


24.6 

29 

17.3 
21 


26 
2L8 


15.8 


19.6 

23.6 
11.5 
22.6 
26 


Feet. 
8 


6.3 


8.7 


3.5 

4.5 

3.1 
3.7 


3.5 
8.6 


4.6 


3.6 

3.6 
6 

4.2 
4.3 


Draft 


? 


Ft.  In. 
4    0 


9    6 


8    0 


2    0 


2  0 

2  0 

1  6 

1  8 


2    0 
2    0 


1    5 


7    0 

1    8 


Ft.  In 
U    0 


5    6 


T    6 


6    0 


4  0 

4  0 

8  0 

4  0 


i    0 
8    6 


4    0 

3    5 


2    6 


8    0 
2    2 


Between- 


and 


4    1 
4    5 


New    Orleans 

Monroe. 
New  Orleans  and — 

Monroe 

Itogtown 

Kuat  Landing 

Columbia 

Danville 

Harriaonbnrg 

Camden 

Wilmington 

,    Buffalo  Shoals 

New  Orleans  and— 

Columbia 

,    Monroe 

New  Orleans  and — 

Camden 

CbampagnoUs 

Columbia 

Monroe  and — 

Waverly 

Morehouse  Point . . . 

Lonewa 

Saline  Kiver 

Bayou  Bartholomew 

BoDufKiver 

Monroe  and— 

Cbampagnnlle 

Bayou  Bartholomew 

BcBuf  River 

Monroe  and— 

New  Orleans 

Jones  ville  and  Tenaas 

^Kiver. 

Knights  Landing  and 

BcBuf  Kiver. 
Jonesville,  Tensas 

River,  and  Bayou 

Ma^on. 

...  do 

Trinity,  Tenaaa  River, 

and  Bayou  Ma^on. 
New  Orleans  and 

Camden. 
Monroe  and^ 

Columbia 

Lonewa 

Lake  Landing 

Pargoud 

Wellington 

Bayou  D' Arbonne  . . 

Saline  River 

Bayou  Bartholomew 
New  Orleana  and.— 

Camden 

Warren 

New  Orleana  and— 

More  Bay 

Camden 

New     Orleans    and 

Jonesville. 
New  Orleans  and  Cam- 
den. 
New  Orleans  and  Up- 
per Ouachita  River. 


21  2,320 


1.963 


200 


60 


10 


•  Towboats. 


6  With  one  or  more  barges. 
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List  of  steamhoaU  engaged  im  ike  trade  during  thejleoal  year— Continaed. 


1 

1 

1 

i 

J 

4 

1 

Draft. 

Between- 

8. 

1 

i 

Name. 

1 

f^ 

Besolntea 

BettieLeefr 

Stem- 
wheeL 

...do  -. 

207.78 

38 
185.03 

Feet. 
138.8 

58 

240 

FMt. 

29 

12 
66 

Feet, 
3.9 

2.5 
5.8 

Ft.  In. 

3  0 

1    0 

4  0 

1  0 

2  2 
2    0 

1    0 

Ft.  In. 
4    3 

2    6 

9    0 
2    0 
8    8 

2    0 

2    8 

New  Orleans  and  Cam- 
den. 
Monroe  and  Jones  ville 
Junesville,   Tensas 

Kirer,  and    Bayou 

liacnn. 
New  Orleans  and  ICon- 

roe. 
Monroe    and    Bayou 

D'Arbonne, 
New  Orleans  and  Boenf 

River. 
Baton  Rouge.  Tensas 

Rirer,   and  Bayou 

Ma^on. 
Monroe    and    Bayou 

Ma^on. 
Monroe    and    Bayou 
I    D'Arbonne. 
do 

1 

1 
I 

8 

40 

1 

8 

1 
100 

a 

Dewey.....  •--•• 

...do  .. 

M 

FittddieWallb.. 

.do  .. 

Stoneware  a.... 
MayFisbera... 

John  B.  Robin- 
son. 6 

Sbilohb    

...do.. 
...do.. 

...do.. 
.do  .. 

104.45 
62.84 

la 

1* 

100 
92 

85 
84 

17 
18.8 

12 
14 

8 

« 

2.6 
2.8 

Zola  Davia 

...do  -. 

No  report. 

TeaU 

Tug  .. 
..  do  .. 

48.28 

4 

16.  M 

85 

19.8 

4 

8    0 
4    0 

4    0 

6    0 

4    0 

4    8 

JouesvilleandTooley'sSia  1 

600 

Lonisaft 

Stafford    and    Bouf 
River. 

New    Orleans    and 
Ouachita    River. 
(In  river  entire  sea- 
tows.) 

JonesviUe,  Tensaa 
River,  and   Bayou 
Ma9on. 

No  report. 

No  report. 

40 
1 

10 

THxiefr  -^t^T-T- 

...do .. 

62.6 

19 

4 

Hanbattanft.... 

...do  .. 

Lee  Otis 

...do  .. 

4.6 

40 

9 

6 

4    8 

4    8 

Alice  6 

.    do  .. 

Grover  K. ...... 

...do  .. 

Stafford    and    Bcsuf  loi  1 

Ooeola 

Stem, 
wheel. 
Launch 

...do  .. 

24.89 
8 

70.8 
83 

16.2 
7 

2.9 
8.7 

1    0 
1    9 

2    8 

2    2 

River. 
No  report. 

Local  towinff  for  saw- 
mills at  Monroe. 

Waysata 

Skipper 

aTowboats. 
The  ateamer  John  Howard  burned  at  Columbia,  La., 


h  With  one  or  more  bargeii 
December  11, 1898.  "^ 


Summary  of  oommeroe  reported. 


Articles. 


1898-99. 


1897-98. 


1898-97. 


1896-98. 


1894-48w 


Cotton 

Cotton  seed 

Bides  and  skins 

Live  stock 

Lumber... , 

Saw  logs 

Staves 

Miscellaneous 

Total  down  freight. 
Eetnm  freight 

TotaL 

Bstimated  value 


Tont. 

18,343 

8,037 

13 

382 

1,784 

39, 316 

111.  831 

8,403 


188,108 
11,676 


199,684 


Tom. 

19, 813 

15,734 

44 

574 

1,063 

31,244 

97,614 

8,445 


Tone, 

12,959 

22,657 

16 

561 

2,302 

61^066 

U9,069 

3,540 


174,531 
23,143 


212,160 
17,390 


197,674 


229,650 


$6,121,000 


85,084,000 


85.722,000 


Tone. 

9,699 

4.7U6 

68 

254 

1,080 

49,000 

96.332 

7,112 


96,161 
19,866 


118,017 


85,123,000 


Tone, 

21,078 

8,005 

181 

8S9 

218 

10,000 

18,891 

6,660 


82.388 
11.340 


73,679 


13,288.000 
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5i»iiifiiary  K^oommeree  reported — Continned. 


ArtiolM. 

1893-94. 

1892-98. 

1891-M. 

1890-91. 

1889-90. 

Cotton 

Ton*. 

U.176 

3,645 

72 

649 

262 

28,267 

81,519 

6,672 

Ton9, 
11,883 

845 
18,000 
28,000 
9,378 
6.251 

font. 
21,890 
5,677 

89 

461 
26.880 
23,402 
6.197 

Tw, 

21.483 

6,693 

25 

172 

16,388 

120,000 

17,888 

28.856 

Tom. 
10.652 

Cotton  seod  ............................. 

5,  ort8 

HidMuid  skinB 

36 

Live  stock 

62 

£«ainber ................................. 

7.961 

Saw  loffB 

60,000 

Stares 

21,160 

783 

Total  down  freight 

82,052 
13,808 

77,284 
11.157 

83,603 
18,317 

211, 355 
27,842 

101,701 

Betomfreiffht 

40,766 

Total 

95.860 

88,441 

101,820 

239.197 

142,467 

$3,430,000 

$4,466,000 

$6,680,600 

$9,130,000 

$10, 234, 260 

ReceipU  and  8hipment$  of  hales  of  eotton  at  Monroe,  La. 


Boute. 

1898-99. 

1897-98. 

1806-97. 

Beceived. 

Shipped. 

Beceived. 

Shipped. 

Beceived. 

Shipped. 

Vlcksbarg.  Sbreveport  and  Paolflc  B.  R. 
MisHOuri  Paolflo  Rwv 

7.447 
21.016 
16,686 
17.078 

90,223 

26,278 

9,566 

17.273 

29,918 

7.148 

17,478 

26,473 
37.259 
9,278 

11,406 

21,421 

1.679 

17,087 

19,661 
28  H81 

Biver 

3,138 

^^affon    ....■■■■«■  ■•...••........■..... 

Total 

61,227 

66,057 

71,817 

72,010 

61.493 

51,175 

Bonto. 

1895-96. 

1894-95. 

Beceived. 

Shipped. 

Beceived.!  Shipped. 

VloksbnTg,  RhrsTflport and  Pacific B.  B.  ....•••... 

17,418 
14.731 
3,770 
17,872 

27,077 
19,075 
6,267 

16,514 

22,383 

4,698 

25,858 

31.389 
82.271 
5,204 

If  liMoiui  PaoLfto  BwT 

Siver    

Waffon 

Total 

58,791 

53,319 

68,953 

68,864 

Beceipts  and  shipmente  of  haJee  of  cotton  at  Camden,  Ark, 


Bonte. 

1898-99. 

1897-98. 

iaS)6-97. 

Beceived. 

Shipped. 

Beceived. 

Shipped. 

Received. 

Shipped. 

Missonii  Pacific  Bwy 

8,884 
8,510 

18, 175 
10,177 
6,923 

4,882 

2.180 

517 

21,197 

9,860 
8,796 
7.868 

1,342 

8,896 

918 

13,822 

6.381 
6,902 
5,963 

8t.  LooIb  Southwestern  Bwy. 

Kjyer 

Wagon 

23,000 

Total 

80,394 

80,275 

28,276 

26,524 

19.978 

18,246 

Digitized 


byGoogk 


2000   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 


The  following  iofonnation  wm  fhmished  bj  the  Camden  Commercial  LeMiie  as 
showing  the  reaourcee  of  the  country  whose  oommeroe  and  freight  ratee  are  weoted 
by  navigation  of  Oaaohita  River: 


1888-90. 


1807..M. 


1890-47. 


PopalatioD  of  territory  affected 

▲nnuRl  oottoo  crop  (eetimated) bales.. 

Eatiniated  value 

Preaeut  fireigbt  rate  per  bale  to  eaafeern  tea* 

board 

Freight  aavlDg  od  cotton,  If  water  roate  were 

available 

Annual  crop  of  cotton  seed  (estimated) .  tons. . 

Estimated  value 

Freight  saving  on  cotton  seed,  if  water  ronte 

were  available 

Lnmber  marketed tons.. 

Value  of  lumber  shipped 

Taxable  property  in  alAtrict 

Amount  of  freight  paid  all  lines  of  transpor* 

tation , 

Amount  of  business  transacted 


031.909 
$87,272,380 

$8.60 

$1,888,6:8 

480.000 

$5,104,000 

$1,400,000 

7,  S8R,  549 

$165,9«8,000 

$93,987,000 

$27,834,000 
$278,758,000 


834,332 

893.488 

$86,787,520 

$8.60 

41.885,850 

430.000 

$4,100,000 

'$1,260,000 

8, 848, 915 

$101,600,000 

$91,018,000 

$28,985,000 
$236,875,000 

*- 


608,083 

878.578 

$84,150,230 

$3.60 

$1,640,000 

420,000 

$4,000,000 

$1,285,000 

6.228,818 

$91,896,080 

$87,538,000 

$48,785,000 
$212,95i{,000 


564.  51S 

818,  4M 
$83,580,  flat 

ts.so 

$1.  S60,  OM 

38S,  ooe 

$4,000,000 

$U  145,  000 

4,835.000 

$82,700,000 

$84,055,000 

$17,  815.  000 
$197,805,000 


The  competing  lines  of  transportation  are  as  follows:  Onachita  River  is  ct 
by  the  St.  Lonis,  Iron  Moiinttiin  and  Southern  Railway  at  Arkadelphia,  Ark. ;  by 
the  St.  Lonis  Southwestern  Railway  (Cotton  Belt  Route)  at  Camden,  Ark.,  and  bjr 
the  Vicksburs,  Shreveport  and  PaoiAc  Railroad  at  Monroe,  La.    The  St.  Louis,  Iron 
Mountain  and  Southern  Railway  has  a  branch  line  parallel  to  the  river  from  Eldo- 
rado to  Gurdon,  Ark.,  and  thence  by  the  main  line  to  Arkadelphia.    A  projected 
oxtennion  of  this  branch  will  give  direct  communication  with  the  Mississippi  River 
at  Arkansas  City,  Ark.,  the  part  to  be  built  beine  from  Camden  to  Warren,  Ark., 
a  distance  of  about  50  miles.    The  Houston,  Central  Arkansas  and  Northern  Railroad 
(another  branch  of  the  Missouri  Pacific  system)  connects  with  Arkansas  City  at 
McGehee,  12  miles  west,  and  thence  runs  in  a  southwesterly  direction  about  midway 
between  Bayou  ^Bartholomew  and  Boenf  River,  touches  the  Ouachita  River,  and 
crosses  the  Vicksburg,  Shreveport  and  Pacifio  Railroad  at  Monroe,  La.,  and  continues 
down,  parallel  to  the  main  river,  to  Columbia,  La.,  crossing  at  Riverton,  4  miles 
above  (Jolnmbia,  and  runs  thence  to  Alexandria,  La.    The  Natchez,  Red  River  and 
Texas  Railroad  (narrow  gauge)  runs  from  Black  River  Station,  opposite  Trinity,  to 
Yidalia,  La.,  on  Mississippi  River  opposite  Natchez,  Miss.    The  New  Orleans  and 
Northwestern  Railway  is  completed  from  Natchez,  Miss.,  to  Bastrop,  La.,  and  crosses 
Tensas  River  near  its  mouth  and  Bcsuf  River  about  2  miles  nortn  of  Rayville,  La. 
The  extension  of  the  Kansas  City,  Watkins  and  Gulf  Railway  from  Alexandria,  La., 
to  Natchez,  Miss.,  has  been  begun,  and  will  cross  Black  River  about  7  miltss  below 
Trinity,  La.    The  Mississippi  River,  Hamburg  and  Western  Railway,  a  lumber  road, 
has  been  constructed  from  Sunnysideon  Mississippi  River  to  Hamburg,  Ark.,  crossing 
Bayou  Bartholomew  near  Portland,  and  probably  will  be  extended  weatwi^. 


W5. 

IMPROVEMENT  OP  BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

Preparatory  to  resaming  work  for  maiiitenance  of  this  improvement* 
under  appropriation  of  $5,000  made  by  river  and  harbor  act  approved 
March  lij  1899,  a  quarter-boat  was  towed  up  Ouachita  Kiver  127  miles, 
from  Trinity  to  Monroe,  La.,  April  10  to  12.  At  Monroe  the  outfit 
belonging  to  Ouachita  River  survey  and  unserviceable  public  property 
which  crowded  the  boat  were  transferred  to  a  warehouse  for  storage; 
subsistence  supplies,  explosives,  etc,  were  takeu  aboard,  and  April  25 
to  May  9  the  quarter-boat  was  towed  from  Monroe  to  Portland,  Ark., 
near  the  head  of  navigation  on  Bayou  Bartholomew, 

The  work  was  placed  in  local  charge  of  Mr.  James  B.  Yaughan,  an 
overseer  with  long  experience  in  the  class  of  operations  required,  and 
the  following  obstructions  to  navigation  were  destroyed  on  the  way  op 
the  bayou,  viz: 

Logs  in  channel  2 

Jams  of  drift 7 

Leaning  trees 12 
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Since  the  boat  reached  Portland,  frequent  rains  near  the  bead  waters 
of  Bayou  Bartholomew  have  kept  the  stream  at  stages  too  high  for 
effective  work,  and  the  organization  of  a  force  of  laborers  has  been 
deferred  on  that  account.  The  quarter-boat  was  painted  inside  and 
out,  such  minor  repairs  as  were  needed  were  made,  and  the  tools  were 
8hari>ened  ready  for  use,  etc.  The  stage  was  falling  the  latter  part  of 
June,  and  the  indications  were  that  operations  at  McComb  Landing, 
above  Portland,  might  begin  before  July  10. 

The  annual  cost  of  maintaining  the  work  in  Bayou  Bartholomew  was 
estimated  to  be  (2,500.  Drift,  sliding  and  caving  banks,  and  the  rapid 
growth  of  vegetation  constantly  add  new  obstructions,  which,  if  allowed 
to  remain,  accumulate  more  rapidly  and  become  more  difficult  to  remove 
each  year. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899. 
June  30, 1899,  amount  expended  daring  fiscal  year 


$6,000.00 
965.70 


July  1, 1899,  balance  unexpended 4,034.30 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 2,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  appropriations  have  been  as  follows: 


By  act  of— 

March  3, 1881 $8,000 

August  2, 1882 5,000 

Jnly6,1884 5,000 

August  5, 1886 5,000 

August  11, 1888 5,000 

September  19, 1890 5,000 


By  act  of— 

July  13,1899 $5,000 

August  18, 1894 5,000 

June  3, 1896 4,000 

March  3,1899 5,000 

Total 52,000 


OOMMSRCIAL  STATISTICS. 

Bayon  Bartholomew  was  reported  navigable  from  November  1, 1898,  to  June  30, 
1899. 

List  of  stem-wheel  steamboats  engaged  in  navigation  duriitg  year. 


Kame. 


CityofClArksTille 
Parlor  City 


RossB. 


Irwin  (tug). 


2S5 
18S.8 


41.86 


i 

3 


Fest. 
125 


12S 


8ie 


85 


Feet. 
21.5 


15.8 


Draft. 


Hi 


Feet.  Ft.  In. 
3.5      2    0 

8.7 


2    0 


1    8 


2  e 


Ft.  In 
4    0 


8    0 


2    8 


8    2 


Between^ 


Ifonroe  and  the  State  line. 
Monroe  and— 

Dadee 

Oordons 

Orante 

Elders 

Monroe  and — 

The  State  line 

Granu 

Hopkins 

Lind  Grove 

Modoo 

Marbles 

Hope 

Phipps 

Kmmx 

Monroe  and  Portland,  Ark 
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Articles. 

1896-99. 

1897-98. 

189<^97. 

1895-96. 

1804-«S. 

Cotton 

Tons. 

2,125 

6,760 

1.300 

603 

480 

Tom, 

1,206 

2.950 

1,000 

832 

900 

Tont. 

175 

9,040 

2,020 

2,165 

224 

Ibfw. 
1,235 

270 
7.683 
6,012 

350 

Tkmm. 
3,838 

Cotton  seed 

Saw  loet 

Stovoe 

117 

Mi^K^llAneoQB. r. ......... 

100 

Total  down  freight 

11.348 
1.315 

6,888 
1,188 

13,624 
615 

15.550 
2,110 

S  432 

Beturn  freight 

i,a«i 

Total 

12,663 

8,076 

14,239 

17,680 

«,«3S 

Eetimated  value 

$382,000 

$284,000 

$97,000 

$661,000 

$243,000 

Articles. 

1893-94. 

1892-98. 

1891-02. 

1890-91. 

1889-90. 

Ckktton 

Tons. 
2.434 
2.991 

ToftM. 
1,000 
1,800 

Tons, 
2.372 
8,326 
1,425 
4,450 
1,648 
410 

Tent. 

3,971 

2,467 

516 

20.080 

17,822 

1,340 

2,000 

4,0«> 

Cotton  seed - 

Cotton-seed  meal 

Saw  logs..r. 

159 

2,569 

665 

2.000 

2,376 

175 

11  8n 

Staves 

Mino4^1laneons 

Total  down  freight 

8.818 
8,469 

6.850 
825 

13,631 
1,534 

46.196 
3,103 

17  839 

R6tum  freiff ht   ................................... 

4«OO0 

Total 

12,287 

7,675 

15,165 

49.299 

21  839 

Bstimated  valae 

$564,000 

$136, 000 

$615,000 

$826,000 

$402,700 

This  stream  is  crossed  at  Baxter,  Ark.,  the  npper  limit  of  improvement,  by  a 
brauch  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad,  which  oonnects  with 
the  Mississippi  River  at  Arkansas  City,  Ark.,  runs  west  56  miles  to  Warren,  Ark., 
and  probably  will  be  extended  to  Camden,  on  the  Ouachita,  which  is  connected 
with  the  main  line  bv  a  branch  to  Gnrdon,  Ark.  The  Houston,  Central  Arkansas 
and  Northern  Railroad  (another  branch  of  the  Missouri  Pacific  system)  runs  parallel 
to  Bartholomew  from  McGehee,  Ark.,  to  Monroe,  La.  The  New  Orleans  and  North- 
western Railway,  completed  to  Bastrop,  La.,  crosses  the  Honston.  Central  Arkansas 
and  Northern  Railroad  at  CoUinston,  7  miles  south  of  Bastrop.  A  new  line  from 
Snnnyside  Landing,  Ark.,  on  the  Mississippi  River,  to  Hauiburg,  Ark.,  crossing 
Bayon  Bartholomew  near  Portland,  Ark.,  has  been  built. 


W6. 

IMPROVEMENT  OF  BCEUF  RIVER,  LOUISIANA. 

After  suspension  of  operations  in  Bayou  Ma9on,  Louisiana,  the  party 
which  had  been  employed  in  that  stream  was  transferred  to  this  improve- 
ment. The  quarter  boat  was  dropped  downstream  from  mouth  of  Bayou 
Ma^on  to  Trinity^  La.,  at  the  junction  of  Tensas,  Ouachita,  and  Little 
rivers,  where  supplies  were  taken  aboard. 

October  2, 1898,  the  quarter  boat  was  towed  up  Ouachita  River  to 
mouth  of  BoBuf  River,  and  from  October  3  to  December  23, 1898,  opera- 
tions were  carried  upstream  to  Point  Jefferson.  The  work  was  done 
under  local  direction  of  O  verseer  J.  R.  Yaughan,  and  consisted  of  cutting 
leaning  timber,  logs,  stumps,  channel  and  shore  snags  and  brush,  and 
destroying  the  heavier  obstructions  to  navigation  with  explosives. 
When  work  commenced,  there  was  a  stage  of  about  3  feet  above  low 
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water,  bat  from  month  of  BoBof  Biver  to  moath  of  Bayou  Lafourche, 
estimated  to  be  about  55  miles,  the  stream  was  comparatively  free  of 
obstructions.  Above  the  Lafourche  to  Point  Jefferson,  however,  more 
or  less  obstructions  were  met  with,  caused  by  fallen  trees  deadened  in 
former  years,  and  by  the  carelessness  of  timbermen  who  had  felled 
large  trees  into  the  stream,  and  who  took  no  measures  for  removing 
tree  tops  from  the  channel  when  trimming  up  their  logs. 
The  following  is  a  summary  of  the  work  done,  viz: 

Distance  in  miles  worked  over  (estimated) 183 

Channel  snags  cat  and  destroyed 921 

Shore  snags  cut  and  destro.ve<l 366 

Logs  cnt  and  destroyed 1,676 

Stamps  cut  and  destroyed 601 

Side^ams  removed 6 

Leaning  trees  cnt  and  destroyed 1,156 

Sqaare  yards  of  willows  and  brush  cut 21,996 

This  work  was  carried  on  at  a  period  when  lowest  stages  were  to  be 
expected,  there  seldom  being  a  rise  of  any  consequence  before  the  lat- 
ter part  of  December;  but  operations  were  much  impeded  by  frequent 
heavy  rains  and  by  the  oscillations  of  the  river  which  they  caused,  work 
having  been  entirely  suspended  from  November  18  to  30  by  a  high  stage. 
Some  obstructions  in  the  channel  could  not  be  located  on  this  acctouut, 
and  there  has  been  an  extraordinarily  rapid  growth  of  willows  and 
brush  along  the  banks  and  on  the  bars,  all  of  which  coald  not  be  cut. 
For  these  reasons  it  is  desirable  to  resume  work  at  the  first  low  stage, 
and  it  is  ex|>ected  to  transfer  the  force  employed  in  Bayou  Bartholo- 
mew to  this  stream  as  soon  as  practicable. 

Attention  is  respectfully  invited  to  the  correspondence  relating  to 
the  closure  of  the  three  outlets  of  Boeuf  River,  near  Point  Jefferson,  La., 
published  in  Report  of  the  Chief  of  Engineers  for  1897,  page  1917,  and 
to  additional  letters  upon  the  subject,  viz: 

United  States  Enoineer  Office, 
«  Vicksburgt  Misa,,  March  14, 1899. 

General:  Oomplyinii:  with  instructions  contained  in  your  letter  of  10th  instant,  I 
have  tlie  honor  to  snbmit  the  foUowine  recommendation  respecting  the  expenditure 
of  the  appropriation  made  by  river  and  harbor  act  of  March  %  1S99,  for  **  Improving 
BcDuf  River,  Louisiana:  Continuing  improvement,  $B,OO0.'' 

The  project  for  this  work,  adopted  in  1881,  contemplated  removing  suags,  logs, 
leaning  limber,  etc..  to  afford  safe  navigation  at  high  stages  from  the  mouth  to 
Wallace  Landing,  aoout  152  miles  above,  and  was  completed  in  1896.  The  latter 
year  a  recommendation  for  maintenance  at  an  annual  cost  of  about  $2,500  was 
approved,  new  obstructions  bein^  constantly  added  by  drift,  sliding  and  caving 
banks,  and  the  rapid  growth  of  timber  and  brush  along  the  shores.  The  closure  of 
three  outlets  near  Point  Jefferson  te  confine  the  flow  te  the  main  channel  was  added 
to  the  project  in  1886.  These  outlets  were  closed  as  securely  as  possible  with  the 
fhnds  available  in  1887-88,  and  the  work  gave  immediate  benefit  te  navigation  by 
confining  the  river  te  its  channel  and  scouring  the  bars  below.  The  dams  closing 
the  outlets  were  destroyed  in  1890  during  an  overflow  from  Mississippi  River,  caused 
by  breaks  in  levees  along  the  Arkansas  front  near  the  head  waters  of  Boeuf  River, 
and  funds  snfiicient  for  tneir  restoration  have  not  been  provided. 

The  river  and  harbor  act  of  June  3,  1H96,  appropriated  $6,000  for  continuing 
improvement  of  Bosuf  River.  Louisiana,  and  no  portion  of  that  amount  has  been 
drawn  from  the  Treasury,  the  project  for  ito  ex])onditure  having  been  held  in  abey- 
ance in  accordance  with  my  recommendation  of  June  23,  18%,  approved  by  the 
Acting  Chief  of  Engineers  July  3, 1896,  the  reasons  being  as  follows: 

^' An  the  outlets  should  be  closed  and  connected  by  a  levee  at  least  3  feet  above 
highest  water.  The  cost  of  the  work  was  given  in  my  report  of  1893  at  $30,000, 
with  the  recommendation  that  nothing  be  done  until  a  specific  appropriation  was 
made  for  the  purpose,  which  has  been  repeated  each  year  since.  The  ontleto  are  a 
serious  ii^nry  to  navigation  of  the  river.  *  •  •  The  funds  available  are  not 
suffloieDt  to  dose  the  three  outlets,  and  it  will  be  unwise  to  commence  work  until 
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all  can  be  closed  wiihoiit  delay.  To  olose  any  one  of  them  alone  would  -waate  the 
monev  and  invite  ditiaster.  No  help  can  be  expected  from  the  State,  the  p»riish,  or 
indivldualB." 

The  conditions  are  practically  the  same  to-day,  and  it  would  be  a  waste  of  money 
to  attempt  to  do  the  work  required  for  the  closure  of  these  outlets  with  tlia  foiids 
ayaUable,  or,  in  other  words,  to  try  to  do  $30,000  worth  of  work  with  40  per  cent  of 
that  sum. 

The  estimates  for  the  fiscal  year  1900,  as  given  in  my  last  report  (Report  Cbief  of 
Engineers,  1808,  p.  1615),  were :  ''For  closing  outlets  (in  addition  to  $6,000  available), 
$24,000;  for  maintenance,  $2,500.''  I  recommend,  therefore,  that  the  snm  of  $C2,500 
from  the  appropriation  by  act  of  Jnne  3, 1896,  be  allotted  for  maintenance  of  the 
work  done  since  1881,  and  that  for  the  present  no  provision  be  made  for  the  expendi- 
ture of  the  balance  of  that  appropriation  and  all  of  the  appropriation  of  lSd9,  a 
total  of  $9,500. 

It  is  proposed  to  use  the  $2,500  for  operations  of  a  party  equipped  with  tools, 
tackle,  and  explosives  to  work  over  the  river  between  the  mouth  ancf  Point  Jefferson 
and  remove  snags,  logs,  leaning  timber,  etc.,  obstructing  navigation,  added  since 
the  last  work  was  done.  This  can  be  done  with  greatest  economv  and  advantage  to 
the  United  States  by  hired  labor,  the  employees  necessarily  being  furnished  with 
subsistence  and  shelter. 

Very  respectfully,  your  obedient  servant,  J.  H.  Wu.lari>, 

Majwr,  Corp9  of  J£ngineer9. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U,  8.  A. 

(Through  the  Division  Engineer.) 

Officb  of  the  Chief  of  Enoinbbrs, 

U.  8.  Army 
WaekingUm^ ' March  29,  JS99. 
Major:  Your  letter  of  the  14th  instant,  submitting  recommendation  regarding 
expenditure  of  the  available  balance,  including  the  appropriation  of  $6,000  made  by 
the  river  and  harbor  act  of  March  3,  1899,  for  improving  Boenf  River,  Loaisiaua, 
was  duly  received  and  submitted  to  the  Secretary  of  War  by  indorsement  of  the 
Chief  of  Engineers,  dated  March  23, 1899,  as  follows: 

ISecond  indonement.] 

Office  of  Chief  of  Enginibbrs, 

U.  8.  Armt, 
March  2S,  1899.^ 
Respectfully  snbmitted  to  the  Secretary  of  War. 

The  river  and  harbor  act  of  June  3, 1896,  contained  an  appropriation  of  $6,000  for 
improving  Boeuf  River,  Louisiana,  but  for  engineering  reasons  the  oonsidoration  of 
a  project  for  the  expenditure  of  tbis  sum  was  held  in  abeyance  and  no  part  of  the 
money  has  been  drawn  frum  the  Treasury. 

The  sum  of  $6,000  is  appropriated  for  this  improvement  by  the  river  Mid  harbor 
act  of  March  3, 1899,  making  a  total  of  $12,000  now  available. 

Major  Willard,  the  local  officer,  for  reasons  given  within,  states  that  the  amount 
available  is  not  sufficient  to  complete  work  reanlred  for  the  closing  of  outlets  for  the 
purpose  of  confining  the  river  to  its  channel  and  be  recommends  that  the  sum  of 
$2,500  from  the  appropriation  of  June  3,  1896,  be  allotted  for  maintenance  of  work 
done  since  1881,  and  that  for  the  present  no  provision  be  made  for  further  expendi- 
ture of  the  balance  available  for  this  work. 
I  concur  in  his  views. 

John  M.  Wilson, 
Brig,  Gen.y  Chief  of  Mngineere,  U.S.  Jmjf. 

The  paper  has  been  returned  to  this  office  by  War  Department  indorsement  of 
March  27,  1899,  "Approved  as  recommended  by  the  Chief  of  Engineers." 
By  command  of  Brig.  Gen.  Wilson : 

Very  respectfully,  your  obedient  servant, 

A.  Mackrnzib, 
Lieut.  Coh,  Corpe  of  Engimeere. 
M%J.  J.  H.  Willard, 

Corpe  of  Engineers, 

(Through  the  Division  Engineer.) 
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Mo'ney  statement. 


Jnly  1, 1898,  balance  nnexpoDded 

Amonnt  appropriated  by  river  and  harbor  act  approved  Marok  3, 1899. 


June  30, 1899,  amoont  expended  daring  fiscal  year 


$8,058.46 
6,000.00 

14,068.46 
1,995.37 


July  1, 1899, balance  unexpended 12,063.09 


Amount  (estimated)  required  for  completion  of  existing  project 20, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eniUug  J  une  30, 1901 : 

For  works  of  improvement $20,500.00 

For  maintenance  of  improvement 2,500.00 


Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897. 

The  following  appropriations  have  been  made: 


23,000.00 


By  act  of— • 

March  3, 1881 $5,000 

August2,1882 5,<i00 

July  5,1884 5,000 

August  5, 1886 5,000 

August  11, 1888 6,000 

September  19, 1890 5,000 


By  act  of— 

July  13,1892 $10,000 

August  18, 1894 8,000 

June3,1896 6,000 

March  3, 1899 6,000 

Total 61,000 


COMMERCIAL  STATISTICS. 

BoBuf  River  was  reported  navigable  firom  October  1, 1898,  to  June  2, 1899. 
IA9t  of  steamboaU  engaged  in  navigation  in  the  fiioal  year. 
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Articles. 

1898-90. 

1897-98. 

189ft-97. 

1895-96. 

ISM-Si. 

Cotton 

Tans. 

1,655 

1.465 

1 

6 

20 

Ton*. 

376 

1,860 

2 

21 

870 

20 

1,660 

200 

Tons. 
130 
188 
I 

Tons. 

707 

1,633 

8 

64 

1,100 

840 

4,000 

190 

Amu. 
87V 

Cotton  soed 

1 

H  Ides  and  skins 

liive  stock  ......      .            ......      ............ 

76 

Lninber  ........................................... 

28 

*'i6,'675* 
20 

7S 

Saw  logs 

Staves 

8,296 
100 

1,389 
136 

M^ivfwllaneons , 

Total  down  freight 

6.448 
320 

6.088 
211 

11,037 
224 

8,542 
425 

4,866 
260 

Betnm  freiirht 

Total 

6,763 

5,219 

11,261 
$09,000 

8.967 

6. 116 

Bstlinat«4  rtHuft 

$291,000 

$180,000 

$270,000 

#150,000 

Articles. 

1898-04. 

1892-88. 

1891-93. 

1890-01. 

U80-00. 

Cotton 

Tom. 
900 
2,550 

Torn. 
626 
1.878 

Tons. 
1,583 
1.178 
50 
19 
1,352 
1«233 

Tons. 
1,760 
716 

Ton*. 
1,307 

Cotton  seed 

731 

Hides  and  skins 

Livestock 

12 
300 

Ltomber 

250 

Saw  lo£s 

Staves 

4.626 
450 

923 
800 

1,777 
179 

363 

Misoellaneons 

Total  down  freight 

8,838 
650 

8,977 
335 

8,615 
1,370 

4,432 
8.458 

2,391 
1,594 

Betom  flight 

Total 

9,488 

4,812 

9,9lt5 

7.890 

3,985 

$350,000 

$200,000 

$501,000 

$636,500 

$580,850 

The  Vicksbnrg,  Shreveport  and  Paoifio  Railroad  crosses  Boeof  River  near  Girard, 
La.,  and  the  New  Orleans  and  Northwestern  Railway  crosses  about  2  miles  north  of 
Raj  ville,  La.  The  Houston,  Central  Arkansas  and  Northern  Railroad  runs  parHllel 
to  the  river  on  the  west,  and  a  line  is  projected  (Louisiana,  Arkansas  and  Miasouri 
Railroad)  which  will  touch  the  river  at  several  points  on  the  east. 


W7. 

IMPROVEMENT  OP  TENSAS  RIVER  AND  BAYOU  MAQON,  LOUISIANA. 

No  work  was  doue  duriDg  the  year  for  the  improvement  of  Tensas 
Eiver. 

The  work  begun  at  Floyd,  La.,  on  Bayon  Ma5on,  June  27, 1898,  was 
continued  downstream  from  the  Motley  Place,  5  miles  below  Floyd,  to 
Tensas  River,  July  1  to  September  27, 1898.  Operations  were  carried 
on  during  the  period  of  lowest  water,  under  the  supervision  of  Over- 
seer J.  B.  Yaughan,  by  a  party  equipped  with  tools,  explosives,  tackle, 
etc,  a  light  quarter  boat  having  been  used  for  shelter  of  employees  at 
night,  and  for  storage  of  supplies  and  of  outfit  when  not  in  use. 

The  work  consisted  of  cutting  overhanging  trees,  stumps,  brush,  and 
shore  snags  along  the  banks,  and  trees,  snags,  logs,  and  stumps  in  the 
channel.  Such  obstructions  to  navigation  as  could  not  be  removed  in 
that  manner  were  sawed  up  and  hauled  out  with  blocks  and  tackle,  or 
were  destroyed  with  high  explosives,  which  were  used  flreely  for 
removing  heavy  snags  and  stumps. 
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The  following  is  a  sainmary  of  the  work  done,  viz: 

I>i8taoce,  in  miles,  worked  over  (estimated) 93 

Channel  snags  ent  and  destroyed 1,746 

Shore  snags  oat  and  destroyed 879 

Logs  removed  from  channel 1, 063 

Logs  cut  and  destroyed 2,686 

Stumps  cut  and  destroyed 1,571 

Side  jams  removed 7 

Leaning  trees  cut  and  destroyed 1,425 

Square  yards  of  willows  and  brusl^cut 34, 974 

This  work  pat  Bayoa  Ma^on  in  good  condition  for  navigation  and 
completed  the  project  of  1884  for  removal  of  snags,  logs,  ete.j  to  afford 
safe  navigation  at  meiliam  and  high  stages  from  Tensas  River  to  Floyd. 
It  will  not  be  permanent,  as  new  obstmctions  are  added  each  year. 

After  suspension  of  work  in  Bayoa  M a^on,  the  party,  quarter  boat, 
and  oatfit  of  tools,  etc.,  were  transferred  to  the  improvement  of  Bcenf 
River. 

Operations  under  the  act  of  March  3,  1899,  in  Tensas  Biver  and 
Bayou  Ma<;on  are  to  be  resumed  as  soon  as  practicable,  it  being  the 
intention  to  employ  one  skilled  party,  under  supervision  of  an  efficient 
overseer,  in  the  various  tributaries  of  Ouachita  Eiver,  transferring 
work  from  one  to  another  as  funds  run  out,  or  as  stages  may  render 
advisable. 

The  approved  plan  for  work  in  these  streams,  submitted  December 
1, 1880  (Keport  Chief  of  Engineers,  1881,  pp.  1457  and  1462),  contem- 
plated thorough  work  in  one  low-water  season,  which  it  was  estimated 
would  cost  $40,000,  for  the  purpose  of  removing  snags,  logs,  leaning 
timber  obstructing  navigation  at  stages  when  steamboats  could  run; 
in  Tensas  Kiver  from  its  mouth  to  Dallas,  La,  about  134  miles,  and  in 
Bayou  Ma^on,  the  chief  commercial  branch,  from  its  entrance  into 
Tensas  Kiver  to  Floyd,  La.,  about  98  miles. 

The  first  appropriation  was  made  by  river  and  harbor  act  of  March 
3, 1881,  and  the  total  sum  appropriated  to  the  present  time  is  (40,000, 
the  amount  estimated  for  a  single  season  having  been  made  to  answer 
for  twenty  years'  work.  Under  these  conditions  it  could  scarcely  be 
expe(*ted  that  the  project  would  be  carried  out  as  planned  originally. 
It  may  be  stated,  however,  that  Bayou  Ma^on  is  in  fairly  go^  navi- 
gable condition  for  the  time,  from  its  mouth  to  Floyd.  Tensas  Eiver 
also  is  in  good  navigable  condition  below  the  mouth  of  the  Mayon,  and 
is  fairly  unobstructed  above  the  Maron  to  Westwood  Place,  about  76 
miles  from  its  entrance  into  Ouachita  Biver  at  head  of  Black  Kiver. 
Upper  Tensas  Biver,  from  a  short  distance  above  Westwood  Place  to 
Dallas,  practically  is  unnavigable,  and  it  seems  useless  to  clear  it  of 
obstructions,  as  there  is  no  demand  now  for  navigation  of  that  part 
of  the  river.  The  once  productive  plantations  along  its  banks  were 
abandoned  more  than  thirty  years  ago,  on  account  of  successive  over- 
flows from  Mississippi  Kiver,  have  not  been  reclaimed  to  any  extent, 
and  are  now  the  haunt  of  wild  game. 

To  uiaintain  what  has  been  accomplished  since  1881  for  the  improve- 
ment of  Tensas  River  and  Bayou  Maron  will  require  an  annual  expendi- 
ture of  $2,500  for  some  years  to  come  for  the  removal  of  obstructions 
added  from  time  to  time  and  to  prevent  a  return  of  the  former  ob- 
structed condition  of  those  streams. 
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Money  statemenU 


July  1,1898,  balance  nnexpemled , 

Amonut  appropriated  by  river  and  harbor  act  approved  Maroh  3, 1899. 


$2,865.04 
4,000.00 

6,865.04 
2,727.48 


June  30, 1899|  amount  expended  during  fiscal  year 

July  1, 1899,  balance  unexpended 4, 137.56 

Amount  that  can  be  profitably  expended  in  fisg»l  year  ending  June  30, 
19()1,  for  maintenance  of  improvement 2,500.00 

Submitted  in  coiapliance  witn  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  appropriations  have  been  as  follows: 


By  act  of— 

March  3, 1881 $8,000 

July  6. 1884 4,000 

Augusts.  1886 4,000 

August  11, 1888 6,000 

September  19,  1890 5,000 

July  13,  1892 5,000. 


By  act  of— 

August  18, 1894 f5,000 

June3, 1896 5,000 

March  3,  1899 4^000 

Total 40,000 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  Tensas  River  was  reported  navigable  fh>m  October  15  to 
June  15,  and  Bayou  Ma^on  for  about  the  same  period. 

IMt  of  steamboats  reported  navigating  Tensas  Biver  and  Bayou  Atagan  in  ths  fiscal  near 
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SwmwMrif  of  oommeree  reported. 


ArtiolM. 

1888-M. 

1897-08. 

1896-97. 

1896-96. 

1894.95. 

Qotton        • -—. 

Tons, 

4,734 

7,718 

52 

Tont. 
3,635 
13,048 

Tont. 
1,310 

200 

10,321 

400 

100 

6,000 

Tont. 
1,038 
2,444 

Tm 

Cotton  BAed - 

2,993 

^IIHaM  and  iikinii        ..         ......   .................. 

50 

!L.iveatook             -  

290 

Staves             

7,255 
687 
663 
919 

2.934 

1,060 

465 

575 

285 
640 

150 

260 

Lninbcr 

4,012 

'M'{l|4}e)lUieOnt  ...• ......rr-^ rr*tr,TT 

1,045 

Saw  logs   

TntftI  down  fVftlflrht 

21,908 
1.697 

21,717 
1,022 

90,877 
1,419 

4,657 
272 

10,198 

Betam  fteieht 

2,.  092 

Total 

23,606 

22,789 

22,296 

4,829 

12,285 

ICatfinAtAil  vaIoa        

1774,000 

9600.000 

$535,000 

1 

$146,000 

$561,000 

Articles. 

1883-^ 

1892-98. 

1891-92. 

ISOO^L 

1889-9a 

Cotton                                                    i 

Tons. 
450 

,«» 

108 
896 
800 
104 

Tont, 
498 

8 
90 

Tont. 
8,782 
4,876 

Tont. 

2,760 

4,850 

10 

6 

1,082 

Tont. 
1.527 
2,920 

Cotton  seed 

Hides  and  skins 

s.«^ 

Livestock       . - 

10 

71 

440 

1,942 

Staves  

8,825 

T.iimhaf                                                                     ....T».«««»» 

1M1n<»AllAnAAiia                         ..-        

878 

60 

Saw  loss 

Total  down  freight 

8,269 
2,700 

1,987 
662 

11,101 
6,886 

9.086 
6,000 

7,824 

Setnm  Aviirht 

6,216 

Total 

5,950 

2,649 

16,987 

16,036 

18,040 

Sstimated  vslne 

9389,000 

$122,500 

$990,000 

$999,500 

$742,890 

The  Vicksburg,  Shreveport  and  Pacific  Railroad  croflses  Bayou  Ma^on  near  Delhi, 
La.  ThA  New  Orleaus  and  Northwestern  Railroad  crosses  Tensas  River  at  Clayton, 
Concordia  Parish,  La. 


W8. 
IMPROVEMENT  OP  YAZOO  RIVER,  MISSISSIPPI. 

As  stajted  in  my  last  report,  the  XT.  S.  snag  boat  John  B.  Meigs^  in 
command  of  P.  K.  Starr,  master,  was  transferred  April  27, 1898,  under 
authority  of  the  Chief  of  Engineers,  to  Major  James  B.  Quinn,  Corps 
of  Engineers,  for  temporary  service  upon  the  defensive  works  at  the 
entrance  to  Mississippi  Biver,  as  a  war  emergency.  The  boat  was 
employed  in  placing  and  raising  torpedoes  in  Mississippi  Biver  near 
Forts  Jackson  and  St.  Philip,  La.,  from  May  4  to  September  3,  1898, 
undt  r  the  immediate  direction  of  Lieut.  Henry  Jervey,  Corps  of  Engi- 
neers. On  the  latter  date,  while  engaged  in  taking  up  one  of  the  tor- 
pedoes, an  explosion  occurred  wrecking  the  bow  of  the  Meigs  and  killing 
Capt  Starr  and  four  others.  Under  the  influence  of  the  tide  and  wind 
the  snag  boat  drifted  to  the  Fort  St.  Philip  shore,  where  it  sank  in 
deep  water.  The  destruction  of  the  Meigs  and  the  death  of  its  efftcient 
master  were  a  great  loss  to  the  district,  especially  to  Yazoo  Biver  and 
tributaries,  where  the  boat  had  performed  the  principal  work  done 
since  its  construction  in  1879. 

Captain  Starr  has  been  in  command  of  the  snag  boat  since  August, 
1884,  and  by  his  death  I  lost  a  zealous  assistant,  faithful  in  the  dis- 
charge of  every  duty  intrusted  to  him. 
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OperatioDS  for  the  improvement  of  navigation  of  Yazoo  River  mrere 
carried  on  daring  the  period  of  low  water  by  a  force  of  lal>orer8y 
equipped  with  tools,  explosives,  tackle,  etc.,  working  under  tbe  super- 
vision of  Overseer  John  Schuh,  and  extended  from  the  head  of  SLoney 
Island  to  the  month  of  Little  Sunflower  River. 

By  courtesy  of  the  oflBcers  of  the  Yazoo  City  Transportation  Com- 
pany, the  steamer  Asklatid  City^  belonging  to  that  line,  towed  tbe  U.  8. 
quarter  boat  from  Yazoo  Oity  to  Bnrtonia  on  the  river  side  of  Honey 
Island,  without  charge  for  the  service,  where  o[)erations  comiueiiced 
July  4, 1898.  From  that  date  to  September  5, 1898,  work  was  carried 
downstream  to  Clark's  Ferry,  8  miles  above  Yazoo  City.  Freqaent 
rains  and  local  rises  during  that  period  prevented  thorough  work  at 
various  localities,  for  removal  of  snags  in  the  channel  which  obstmcted 
navigation  at  the  lowest  stages,  and  September  5-6  the  qaarter  boat 
was  towed  back  to  Bnrtonia  to  work  over  the  stretch  between  that 
place  and  Yazoo  Oity,  which  was  done  September  7-30. 

The  river  west  of  Honey  Island,  from  Bnrtonia  to  mouth  of  Tchala 
Lake,  is  narrow  and  crooked,  and  shore  snags,  and  stumps  and  snagpa, 
brought  into  the  channel  by  sliding  and  caving  banks,  were  numeroas. 
In  the  short  bends  large  trees,  extending  nearly  across  the  river,  were 
found  embedded  in  the  bottom.  These  obstructions  were  sawed  and 
chopi)ed  up  and  pulled  out,  so  far  as  practicable,  but  the  heavier  ones 
were  destroyed  with  explosives,  notable  improvement  having'  been 
reported  at  the  following  places,  viz:  From  Bnrtonia  to  Gun  Bayou, 
Castleman's  Keach,  above  month  of  Little  Atchafalaya,  Wood  Reach, 
Dewdrop,  from  Bermuda  to  Hendrick's  gin,  and  near  Boseneath,  all  on 
the  river  side  of  Honey  Island.  Also  at  the  following  places  below 
mouth  of  Tchula  Lake,  viz:  Lodi,  Pluto,  Warmacks,  Parker  Bayou, 
Belle  Prairie,  Piney  Creek,  McGould,  bend  above  Elm  Grove,  and 
opposite  Yazoo  City,  where  bank  was  caving. 

October  1-November  8  work  was  continued  below  Yazoo  City  to 
mouth  of  Big  (Sunflower  Biver.  In  that  stretch  the  channel  was  much 
obstructed  by  snags,  stumps,  and  trees  that  had  caved  or  slid  into  the 
river.  These  obstructions  were  hauled  out  on  the  banks  and  cut 
up,  or  were  destroyed  with  high  explosives.  At  Short  Greek  a  crib  of 
timber,  containing  23  logs,  had  lodged  in  the  channel,  but  was  released, 
pulled  to  the  bank,  made  fast,  and  the  snags  upon  which  it  had  caagbt 
were  destroyed.  A  brush  wing  dam  was  built  from  the  west  bank  at 
that  place  to  contract  the  channel,  and  since  its  constrnctioD  steam- 
boats have  had  no  difficulty  in  passing  the  shallow  stretch.  Side  jams 
were  removed  at  Bridgeway  and  Eagle  Bend,  and  at  Sycamore  Mound 
part  of  an  old  wreck,  which  was  creating  a  bar  formation  and  causing 
the  opposite  bank  to  cave,  was  destroyed;  its  removal  having  restored 
the  channel  to  its  former  straight  course.  During  this  period  work 
was  impeded  by  bad  weather  and  by  much  sickness  among  the  men, 
and  as  yellow  fever  was  in  Yazoo  Gity,  a  few  miles  away,  it  was  imprac* 
ticable  to  increase  the  force,  and  difficult  to  procure  supplies  required 
from  time  to  time. 

November  9-10  the  quarter  boat  was  towed  to  the  wreck  of  the 
steamer  Fifteen  (sunk  October  30,  1897)  at  head  of  Honey  Island. 
Work  of  removing  the  wreck  was  commenced  November  11  and  com- 
pleted November  13.  The  machinery  was  removed  as  far  as  practica 
ble  and  placed  upon  the  bar  below,  after  which  the  hull  was  destroyed 
with  explosives. 

November  14-December  7  the  quarter  boat  was  dropped  downstream 
to  mouth  of  Little  Sunflower  iUver,  the  party  doing  such  work  as  was 
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found  to  be  necessary  on  the  way.  Work  was  stopped  December  7  by 
the  sudden  death  of  Mr.  John  Schub,  the  overseer  in  local  charge.  Mr. 
Scbuh  came  to  Vicksbnrg  by  steamboat  December  3  to  consult  a  phy- 
sician and  procure  medicine.  He  returned  to  the  work  by  steamboat 
the  afternoon  of  December  5,  though  urgeil  to  remain  and  receive 
proi)er  medical  attention  until  he  should  be  restored  to  health,  but  he 
claimed  to  be  much  better  and  insisted  upon  going  back.  After  reach- 
ing the  quarter  boat  in  Lower  Yazoo  Biver  he  grew  worse  rapidly  and 
died  the  morning  of  December  7,  beyond  means  of  care  and  attention, 
except  such  as  was  given  by  willing  but  ignorant  laborers  employed 
under  him.  His  death  deprived  this  district  of  one  of  its  most  efficient 
-workers,  and  it  is  feared  that  his  conscientious  zeal,  untiring  energy, 
and  constant  interest  in  the  work  on  which  employed  may  have  caused 
him  to  undergo  undue  hardship  and  exposure  which  resulted  in  his 
death.  Thus  within  a  few  months  the  work  lost  the  services  of  two 
most  efficient  employees  whose  places  will  be  hard  to  fill. 

The  following  is  a  summary  of  the  wock  done  by  the  force  employed 
under  Overseer  Schuh,  July  4  to  December  7, 1898,  viz: 

Channel  snags  pnHed,  cut,  and  destroyed 6,018 

Shore  snags  out  and  destroyed 3,534 

Stamps  polled,  cat,  and  destroyed 5, 155 

LiO^  removed  from  channel 3,226 

Logs  oat  and  destroyed * 6,276 

Side  jams  removed 11 

Leaning  trees  out  and  destroyed 10,468 

Leaning  trees  topped 1,498 

Trees  girdled 83,487 

Square  yards  of  willows  and  brush  cut 2,795 

Brush  wing  dams  built  (175  feet  long,  5  feet  wide,  and  4  feet  high) 1 

Wrecks  removed,  viz:  Part  of  steamer  Blanks  Cornwall  (sunk  January  14, 
1896),  one- fourth  mile  below  Dewdrop;  part  of  old  wreck  (unknown)  at 
Sycamore  Mound;  and  steamer  F{fte&n  (sunfE  October  30,  1897)  at  head  of 
Honey  Island. 

The  snag  boat  John  B.  Meigs  was  a  large  single-hull  iron  and  steel 
boat,  172  feet  long  and  38  feet  wide,  with  good  motive  and  superior 
snagging  power,  the  latter  consisting  of  a  pair  of  oscillating  engines 
under  the  forecastle  deck  and  four  large  independent  reversible  cap- 
stans. After  long  experience  I  should  place  the  Meigs  ahead  of  the 
largest  snag  boat  in  use  for  efficiency,  service,  and  economy,  both  in 
first  cost  and  for  running  expenses.  The  boat  was  built  at  Carondelet, 
Mo.,  in  1879.  The  record  of  its  cost  is  not  available,  but  from  the  files 
of  this  office  it  appears  that  the  expenditures  for  construction  and  out- 
fit aggregated  a  little  more  than  $75,000.  Making  allowances  for  the 
reduced  cost  of  material,  though  better  than  that  of  twenty  years  ago, 
it  is  estimated  that  a  similar  boat,  equipped  and  ready  for  service,  will 
cost  $60,000.  Such  a  vessel  is  much  needed  to  replace  the  Meigs  for 
work  in  Yazoo  River  and  tributaries,  and  when  not  so  employed  can  be 
used  to  advantage  upon  other  works  of  the  district. 

With  this  addition,  I  repeat  the  estimates  and  recommendations  con- 
tained in  my  reports  for  the  past  five  years,  respecting  the  streams  of 
the  Yazoo  system,  viz: 

Work  in  Yazoo  and  tributary  streams  could  be  carried  on  more  eoonomically  if 
they  were  grouped  together  as  a  system  and  appropriations  made  under  one  head, 
^ith  allotments  for  each  stream.  The  plant  could  then  be  bought  fVom  the  general 
appropriation  and  its  use  charged  pro  rata  without  being  a  heavy  burden  upon  any 
one  stream.  A  modem  dredge,  preferably  self-propelling,  would  be  of  great  use  in 
narts  of  Yazoo,  Tchula  Lake,  and  Big  Sunflower,  but  the  largest  appropriation  of 
late  years  for  any  one  of  the  streams  mentioned  would  not  be  sufficient  for  the  pur- 
pose. So  also  with  regard  to  pile  drivers,  quarter  boats,  or  small  band-snagging 
outfits,  the  idea  being  to  have  a  district  plant,  to  be  used  on  any  of  the  streams  of 
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The  amount  expended  daring  the  year  and  balances  July  1, 1899, 
were  as  follows: 


Allotments. 


For  general  improvement,  care  of  plant,  etc 

For  constmoting  pumping  dredge  boat  (act  Aiigat 
For  removing  bar  at  Yasoo  City  (act  June  8, 18M) . 

Total 


Expended 
dnring  year. 


$5,188.44 
6,188.44 
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the  Bystem  when  needed.    The  estimates  are  made  with  this  view,  the  worlc  re<iiiired 
not  being  of  a  kind  that  can  be  done  adVantageoosly  or  satiafaotorily  X>y  c>€>n  tract 
A  great  deal  of  work  remains  to  be  done  in  clearing  the  banks  of  leaning  tdinber  to 
prevent  tree  slides  and  snags  and  to  make  the  passage  of  the  sharp  benda  ajkier,  and 
this  can  be  done  most  economically  by  shore  parties  noosed  and  sobeisted  on  qumrter 
boats,  leaving  the  heavy  work  to  be  done  at  the  proper  or  eonvenient  ^me  by  the 
snag  boats.     There  are  also  many  places  where  the  channel  is  injnred  bv  disperaion, 
and  where  chutes  should  be  closed  or  wing  dams  built.    As  Yazoo  ana    %T±i^utariee 
are  not  subject  to  heavy  drift,  work  of  the  kind  need  not  be  expensive,  and.  probably 
sheet  piling  would  answer  very  welL 

DBTAII.BD  SSTIMATBS. 

New  snag  boat $00^000 

General  service  plant: 

Dredge $30,000 

Pile  driver 4,000 

Quarter  boats 2,500 

Skiffs,  tools,  rigging,  etc 3,500 

40^000 

Service  of  plant: 

Expenses  of  snag  boats 24,000 

Expenses  of  dredges 9,000 

Expenses  of  shore  parties 7,000 

• 40^000 

Care  of  plant : 

New  boilers 4,000 

Hull  repairs 3,000 

Cteneraf  and  extraordinary  repairs 1,500 

Fleet,  wages,  supplies,  etc 1,500 

lO,f0f 

Surveys :  Local  surveys,  gauges,  discharge  measurements,  etc 6,000 

Administration : 

Office  expenses,  rent,  supplies,  etc 1,500 

Assistant  engineers,  draftsmen,  transportation,  and  incidentals  .      2, 500 

Total ieO,000 

Money  statement. 

July  1,1898,  balance  unexpended $17,636.07 

Amount  appropriated  by  nver  and  harbor  act  approved  March  3, 1899. . .    20, 00ft  00 

37,636.07 
June  30, 1899,  amount  expended  during  fiscal  year ^ 5, 133.44 

July  1, 1899,  balance  unexpended 32,502.^ 

July  1, 1899,  outstanding  liabilities 1.01 

July  1,1899,  balance  avaUable 32,501.63 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 .  160, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


BaUooes 
Jnlyl,18». 

125, 406.  <> 
"~I2,MI« 
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The  appropriations  have  been  as  follows: 

By  act  of— 

Augu8t5,1886 $15,000 

Angnst  11, 1888 32,000 

September  19, 1890 25,000 

July  13,  1892 20,000 


By  act  of— 

March  3, 1873 $40,000 

March  3, 1875 12,000 

Augast  14, 1876 15,000 

June  18, 1878 26,000 

March  3, 1879. 15,000 

June  14, 1880 12,000 

March  3. 1881 6,000 

August  2. 1882 8,000 

July  5, 1884 10,000 


August  18. 1894 20,000 

June3, 1896 20,000 

March  3, 1899 20,000 

Total 295,000 


COMMBRCIAL  STATISTICS. 


Tazoo  River  was  navigable  the  entire  year.  There  was  no  interruption  of  traffic 
by  bar  formation  at  the  mouth.  The  lowest  stage  upon  the  Vioksburg  gauge  during 
the  year  was  8.57  feet,  15.1  feet  above  extreme  low  water. 

List  of  ateamhoati  engaged  in  navigating  Yazoo  Biver  during  ike  Jlscal  year. 


Name. 


Rescae  . 


Ashland  City... 


Elk 

S.  A.  Pbsrr . 


City  of  Green- 
wood. 
Bees  Pritchard 

Ons  Fowler.... 
Bibernto 


Mary  Joyce  a.. 
Magf^e 

Lake  Palmyra . 


Josie  Sirely . 
Ruth 


Alarm  b. 


Henry  Marx  b . 
Koveltya , 

C.H.Wooda... 


Era  Alma  6. 


Electric  . 
FerdR. 


Stern- 
wbeel. 


.do. 
.do. 


..do. 
...do. 


..do. 
..do. 


...do. 
...do. 


...do.. 


.do. 
.do. 


.do. 


.do. 
.do. 


.do. 


.do. 


.do. 


Taionia* i...do  .. 


Morning  Star. 

Colombia , 

JoeSeay , 


...do. 
..do. 
Tag  . 


I 


185.4 


04.55 


111.22 
05.11 


100.2 


800.62 
157 


54.2 
50.78 


141.10 


46 
310.4 


180.00 


357.35 
83.65 


70.83 


34.57 

45.58 
62.84 

86.6 

75 

27.74 


Feet. 
126 


120 


153 
00 

130 

160.3 

160 
135 


123.5 

88 
160 

142 

138 
76.4 

110 


77.6 

03.8 
05 

05 

116 

75 


Feet. 
24.8 


20 


22 
20.0 

28 

31 

20.5 
25 

14 
10 


20.3 
3L5 


16.4 
22 


16.2 
10.8 

20.4 

24 

16 


Feet. 
3.7 


8.0 

4 

4.5 


8.8 


5.6 

4 


2.4 

8.5 


4.8 


3.1 
5 

4.3 


4.5 
3 

3.2 


2.8 

3 
3.5 

2.4 

8 

6 


Draft. 


Ft.  In. 
2    0 


2    2 


2    2 
1  10 

1    6 

1  6 

2  8 
1    6 

11 

1  6 

2  6 

11 
8    0 

8    6 

3  4 
1    6 

1    8 


2  0 

1  3 

2  2 
2  6 
7  0 


•s 
5 


Ft.  In 
3    4 


8    0 


4    0 
8    0 

4    0 

8    8 

6    0 
4    6 

1  10 


1    8 


3  0 

3  6 

3  0 

2  6 

8  0 


Between— 


Yasoo  City  and  Belsona 

Vickeburg  and  Big 
Sunflower  Biver 

Taaoo  City  and  Big 
Sunflower  Biver. 

Yazoo  City  and  Belsona 

Tazoo  City  and  Vioks- 
barg. 

Yazoo  City  and  Belzona 

Yazoo  City  and  Yicka- 

,    barg. 

Greenwood,  Honey 
Island,  and  Talla- 
batchie  Biver. 

Vicksborg  and  Talla- 
batchie  i  iver. 

Yickatrarg  and  Green- 
wood. 

....do 

Yiokebnrg  and  Big 
Sunflower  Biver. 

....do 

Yazoo  City  and  land- 
ings below. 

Yicksbarg  and  Big 
Sunflower  Biver. 

....do 

....do 

New  Orleans  and  Big 
Sunflower  River. 

N^ew  Orleans  and  Ya- 
zoo Biver. 

....do 

Yioksburg  and  Big 
Sunflower  Blvcr. 

(Sawmill  boat  one  rat- 
ing in  Yazoo  Kiver 
and  tribataries.) 

(No  report.  Towing 
saw  logs  fkt>m  Yazoo 
and  Big  Sunflower 
rivers.) 

(Show  boat.)  Local 
trips  nearOreenwood. 

(No  report.) 

Greenwood  and  Talla- 
hatchie Biver. 

Local  trips  near  Yazoo 
City. 

Yicksbarg  and  Big 
Snnflower  River. 


124 


13 


750 

000 

50 

120 

300 

750 
400 

220 

02 

67 
100 


a  With  ons  or  more  barges. 


b  Towbosts. 
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The  steamer  Koveltif  borned  at  Vicktbnrg  February  11,  1899,  and  tlie    steamer 
Tagonia  burned  at  Qlendora,  Miss.,  in  Jane,  1899. 

Summary  of  oommeree  repoi^d. 


Articles. 


Cotton 

CottoD  seed 

Hides  and  skins. 

LiTe  stock 

Lumber 

Staves 

Provisions 

Grain 

Saw  logs 

Miscellaneons.... 


Total  freights  for  Yaxoo  proper . 
Total  freights  nom  tributaries 


Total  flight  Yaaoo  and  tributaries 
Estimated  value 


1806-W. 


Tons. 
8,801 
12.985 
25 
248 
4,150 
U,132 
5,250 
4,625 
6,000 
7,3M 


1897-96. 


Tons. 

11, 671 

28,765 

2 

25 

600 

12.156 

2,750 

7,000 

11,000 

8,220 


1896^. 


60,610 
41,488 


82.089 
43,101 


102,098  125,190 


21, 163 

32,147 

12 

120 

2,450 
14,264 
14. 175 

7,380 
40,200 
16,400 


147, 311 
67,646 


204,867 


$4,215,000    $2,840,000  1  $3,218,000 


1896-96. 


Tons. 

14,403 

17,150 

13 

62 

1,613 

23,740 

18.520 

7.018 

31,200 

18,863 


127.671 
85,874 


212.945 


$3,619,000 


T9»S. 

17,037 
19,4a» 

U 

47 

iao8» 

10,  & 
13,33 

l».76d 

u.ooe 

17,73$ 


113,040 
107,551 


230.501 


$4,806^0« 


Articles. 


Cotton 

Cottonseed 

Hides  and  skins  . 

Livestock 

Lumber 

Staves 

Provisions 

Grain 

Saw  logs 

Miscellaneous  ... 


Total  fhsigbts  for  iTaKOo  proper. 
Total  freights  from  tributaries 


Total  freight  Yaxoo  and  tributaries  . 


Estimated  value $8,314,000    $4,329,000  j  $7,361,500 


1883-94. 


Tons, 

15. 815 

17,355 

10 

60 

3,200 

14.447 

12,020 

14,280 

22,400 

12,200 


111,787 
136,394 


248, 181 


1892-83. 


Tons. 

11,084 

12,796 

26 

79 

8.122 

12.488 

8,547 

6,107 

11.800 

8,507 


'24,565 
124,887 


199,452 


1891-92. 


Tons, 
15,663 
16,570 
19 
124 
3,318 
6,864 
10.502 
12, 531 
15.000 
12,624 


1800-81. 


Tons. 

19,750 

12,500 

10 

60 

1.850 
9.020 

11.080 
2,140 

10.540 


93,205 
116,021 


209.226 


64,090 
87,588 


161.638 


$6,315,275 


Receipts  and  shipments  of  hales  of  cotton  at  Greentoood  and  Tatoo  (My,  Miss. 


Routes. 


Greenwood. 


1898-99. 


Sontbem  Rwy 

Illinois  Central  R.  R 

River 

Wagon 

Total 


Receipta. 


18,909 
7,702 

18,476 
3.176 


48,263 


Shi] 
mem 


ts. 


15, 390 
11 


44,210 


1897-96. 


Receipts. 


18,480 
8,107 
21.843 
13,873 


61.803 


Shi] 


its. 


83.080 

25.570 

250 


68,900 


1896-97. 


I^iP^-    m%. 


9.962 

4.621 

20,808 

2,500 


19,9a 

17,006 

39S 


87.791  I 


37.  SM 


Routes. 


Illinois  Central  R.R 

River 

Wagon 

Total 


Yaaoo  City. 


1898-99. 


Receipts. 


10. 575 
23,700 
22.828 


57.108 


Ship- 
ments. 


52,211 
2.064 


64,265 


1807-98. 


K««iP*«-    m?n?B. 


22.388 
43,219 
30,807 


77,495 
16,911 


96,414        94,406 


1896-87. 


Receipts. 


13,353 
22.618 
23.292 


58,263 


Ship- 
msDtfl. 


56,  wa 

2,300 


58,411 
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When  the  month  of  the  river  is  closed  to  navigation,  the  Honrces  of  sapplies  for 
Yazoo  and  tribntaries  are  Yazoo  City  and  Greenwood. 

The  Georgia  Pacitic  division  of  the  Sonthem  Railway  crosses  Yazoo  River  at  Fort 
Lforing,  5  miles  below  Greenwood,  and  the  Yazoo  and  Mississippi  Valley  Railroad 
crosses  about  15  miles  above  the  month.  The  latter  has  a  branch  from  Glarksdale 
to  Philipp,  on  the  Tallahatchie,  connecting  with  a  branch  of  the  Georgia  Paciiic 
to  Greenwood.  The  Yazoo  branch  of  the  Illinois  Central  Railroad,  from  Parsons, 
on  the  Yallabnsha,  to  Jackson,  Miss.,  rnns  parallel  to  the  river,  touching  at  Green- 
-w^ood,  Sidon,  Tchnla,  and  Yazoo  Citv,  and  has  a  tap  line  from  Tchnla  to  the  m.iin 
line  at  Dnrant.  The  Yazoo  and  Mississippi  Valley  Railroad  is  extending  the  Talla- 
hatchie branch  to  and  across  Yallabusha  River,  to  connect  with  the  Yazoo  branch 
of  the  Illinois  Central  a  short  distance  north  of  Greenwood  and  give  a  throngh  line 
from  Glarksdale  to  Greenwood,  and  it  is  understood  that  the  same  road  contemplates 
building  another  line  down  the  east  side  of  Big  Sunflower  River  fiom  an  intersetftion 
iw^ith  the  Tallahatchie  branch. 


Wg. 

IMPROVEMENT  OF  MOUTH  OF  YAZOO  RIVER  AND  HARBOR  AT  VICKSBURG, 

MISSISSIPPI. 

Proposals  for  what  is  termed  contract  No.  3,  for  excavation  for  divert- 
ing month  of  Yazoo  River  by  the  new  outlet  past  Vicksburg,  were 
advertised  March  2,  1899,  under  War  Department  authority  dated 
February  23, 1899.  Nine  bids  were  received,  as  shown  upon  the  abstract 
appended  to  this  report,  and  opened  at  this  office  April  5,  1899.  By 
letter  from  Office  of  the  Chief  of  Engineers  dated  June  1, 1899,  the 
contract  was  awarded  to  the  Stone,  Sand,  and  Gravel  Company  of  New 
Orleans,  La.,  the  lowest  bidder  for  the  work,  at  the  rate  of  8.49  cents 
per  cubic  yard.  Contract  was  entered  into  June  14, 1899,  with  bond 
for  itR  fulfillment  in  the  sum  of  $75,000.  The  contract  calls  for  excava- 
tion of  7,500,000  cubic  yards  of  earth  along  the  diversion  route  selected, 
with  provision  that  it  may  be  increased  or  diminished  25  per  cent. 

Under  terms  of  the  proposal  and  contract  work  is  required  to  begin 
by  December  5, 1899,  with  sufficient  force  and  plant  for  an  output  of 
not  less  than  260,000  cubic  yards  per  month,  which  is  to  be  increased 
within  six  months  from  date  of  beginning  to  give  an  output  of  not  less 
than  330,000  cubic  yards  of  excavation  per  month.  If  work  is  com- 
menced before  December  5  it  is  required  that  the  plant  first  put  in 
operation  shall  have  an  assured  capacity  of  not  less  than  65,000  cubic 
yards  per  month.  The  work  is  to  progress  at  these  rates  unless  stopped 
or  impeded  by  floods,  storms,  epidemics,  or  other  causes  beyond  con- 
trol, as  may  be  decided  by  the  engineer  officer  in  charge  and  approved 
by  the  Chief  of  Engineers. 

The  work  was  let  under  the  continuous-contract  method,  as  author- 
ized by  river  ^nd  harbor  act  of  June  3,  1896.  The  approximate  cost  of 
inspection,  superintendence,  etc.,  can  not  be  arrived  at  until  the  number 
and  kind  of  machines  to  be  u'bed  by  the  contractors  are  known,  but  the 
balance  available  is  ample  tor  operations  during  the  fiscal  year  ending 
June  30, 1900.  To  ])rovide  for  prompt  payments  when  due  the  con- 
tractors, and  to  complete  the  project  for  this  improvement,  an  appro- 
priation should  be  provided  for  the  fiscal  year  190L 
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Money  statement. 

July  1, 1898,  balance  unexpended  ....^ .\ $514,  75SL  J9 

Jane  30,  1899,  amount  expended  during  fiscal  year 3,  262.25 


July  1, 1899,  balance  nnexpended 511,490.14 

July  1,  1899,  outstanding  liabilities $32.36 

Jnly  1, 1899,  amount  covered  by  uncompleted  contracts 636, 750.00 

636,782.38 


Amount  f  estimated )  required  for  completion  of  existing  project 510, 000.  €0 

Ampunttnatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 .  510,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


List  of  appropriatiom  made. 


Date  of  act. 


Purport. 

Improvinff  month  of  the  Ymoo  Biver,  MiMiasfppl,  in  accordance  with  plan 
of  Capt.  J.  H.  Willard,  dated  Febroary  4, 1802,  contained  in  Houae  Bx.  Doo. 
No.  125.  Fifty 'Second  Conffreea,  first  session,  including  borinjirs  and  gangee. 
Shoald  the  secretary  of  war  be  unable  to  obtain  such  right  of  way  as  may 
be  necessary  in  the  prosecution  of  this  work,  upon  reasonable  terms,  by 
agreement,  purchase,  or  voluntary  conveyance,  he  is  hereby  antborised  to 
apply  at  any  term  of  the  circuit  or  district  court  of  the  United  States  for 
the  western  division  of  the  southern  district  of  Mississippi,  and  in  the  name 
of  the  United  States  institute  and  carry  on  proceeding  to  condemn  such 
lands  as  may  be  necessary  for  right  of  way  as  aforesaid,  and  in  such  pro- 
ceedings said  court  shall  be  governed  by  the  laws  of  the  State  of  Miasis- 
sippi,  so  far  as  the  same  may  be  applicable  to  the  snt]Je<^  of  oondemning 
private  property  for  public  use. 

Improving  mouth  of  the  Yasoo  River,  Mississippi,  contlnuinir  improvement, 
to  be  expended  in  accordance  with  plan  of  Capt.  J.  H.  Willard,  as  set  out 

in  House  Bx.  Doc  No.  125,  Fifty-second  Congress,  first  senaion 

Improving  harbor  at  Vicksburg,  Miss.,  not  including  work  at  Delta  Point. 
Louisiana,  continuing  improvement  under  the  direction  of  the  Seoretaiy  of 

War 

For  continuing  improvement  of  mouth  of  Yaaoo  Biver  and  harbor  of 
Yicksburg 

Total 


▲OMKUlt. 


July  18, 1892 


$75.«0e 


▲ng.  18, 189i 

Do 

June  4, 1807 


225.000 

40,060 
800,000 


The  river  and  harbor  act  of  June  3, 1896,  provided  for  completion  of 
the  work  by  the  following  item,  viz: 

ImproYlng  month  of  Yazoo  River  and  harbor  of  VicksbnTgy  Miss. :  For  the  purpose 
of  completing  the  project  of  improvement  as  heretofore  adopted  and  entereil  upon, 
in  addition  to  expending  the  balanoe  on  band,  contracts  may  be  entered  into  by  the 
Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  to  complete  the 
same,  or  said  materials  may  be  purchased  and  work  may  be  done  otherwise  than  by 
contract,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  9^^,000,  exclusive  of  the  amount  heretofore  appropriated. 

Payments  for  obligations  that  may  be  incurred  under  this  act  are 
limited  by  section  5,  as  follows: 

Sec.  5.  That  under  the  authority  to  make  contracts  for  materials  and  work,  under 
the  provisions  of  this  act,  in  addition  to  the  sums  appropriated  herein,  the  Secretary 
of  war  shall  not  obligate  the  Qovemment  to  pay,  in  any  one  fiscal  year,  beginning 
Jnly  1,  1897,  more  than  $400,000  upon  the  said  contracts  for  any  one  of  the  works 
herein  placed  under  the  contract  system,  except  as  herein  otherwise  specifically 
authorized  to  do :  Provided,  Any  part  of  the  annual  allotment  herein  provided  for,  not 
earned  and  paid  for  material  furnished  or  work  done  in  one  fiscal  year,  may  be  paid 
for  material  furnished  and  work  done  under  the  contracts  in  any  tubseqnent  fiscal 
year:  Prowded,  further,  That  nothing  herein  contained  shall  be  so  construed  as  to 
prevent  the  Secretary  of  War  from  making  contracts  for  the  whole  or  any  part  of  the 
works  placed  under  the  contract  system  in  such  manner  as  may  be  deemed  best,  pig- 
ments, no  wever,  t<>  be  made  as  stated  in  this  section. 
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JLbatraet  of  proponaUfor  excavating  7,500^000  ouhio  yards  of  earthy  wore  or  le$8,  along 
route  for  diverting  mouth  of  Yazoo  River,  near  Ficksburg,  Mise.,  under  oontinuoue  oon- 
traet,  reoeired  in  response  to  advertisement  dated  March  S,  1899,  and  puhlicljf  opened  at 
United  States  engineer  office,  Ficksburg,  Miss,,  at  S  o^olook  p,  m,,  April  6,  1899,  by 
MaJ,  J.  H,  Willard,  Corps  of  Engineers, 


No. 


Name  and  addroM  of  bidder. 


Washbnm  &.  Washbnni,  Chicago,  111 

John  Shielda,  FlemiuKton.  N.  J 

6.  M.  Garrey  &.  Co.,  439  Adams  street,  Memphis.  Tenu 

Stone,  Sand  and  Gravel  Co.,  205  Cora  Building.  New    rleans.  La.  a 

Hingtton  Sl  Woods,  24  West  Swan  street,  Buffalo,  N.  Y 

Atlantic  Golf  and  Pacific  Co.,  World  Building,  New  York,  N.  Y .. 

KittenhouM  Moore  Dredging  Co..  Mobile,  Ala 

Charles  Clarke  Jc  Co..  Galveston.  Tex 

Christie,  Lowe  &  Hey  worth,  171  La  Salle  street,  Chicago,  III 


Total 
amount. 


$918,750 
740.250 

1, 687. 5iH) 
6:i6, 750 
862,500 
666.750 

1,21)0,000 
7U5.000 
712,500 


a  Bid  accepted;  work  not  began. 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  the  caual  or  harbor  f^m  Kleinston  to  the  city  f^ont  at  the 
foot  of  CrawArd  street  was  completely  closed  to  navigation  during  the  following 
periods:  July  21  to  August  20;  September  1  to  January  5.  For  stages  less  than  32 
feet  on  the  Kleinston  gauge  the  route  through  the  Willow  Pass  had  to  be  used. 

The  gauge  heights  required  for  the  various  lines  of  boats  to  reach  the  city  landing 
were  aoout  as  ibllows:  The  Yioksbnrg  and  Delta  ferryboat  and  the  Yazoo  and  Big 
Sunflower  river  packets,  about  23  feet;  the  Yicksburg,  Green ville,  and  New  Orleans 
boats,  abont  2S  feet;  the  Anchor  Line,  about  33  feet.  The  city  wharf  boat — a  large 
and  bulky  vessel — required  about  36  feet,  on  account  of  the  narrow  and  crooked 
channel  in  the  Willow  Pass.  Mississippi  River  was  blocked  by  ice  February  18  to 
18,  1899. 

List  of  steamboats  arriving  at  and  departing  from  Ficksburg  during  the  fiscal  year  1899, 


Name. 


Hill  City 

Cityof  St.  Lonis. 
Buckeye  State..., 


Jolin  E.  Sp 
New  South 

State  of  Kunsas 

City  of  Pittsburg 

City  of  Chattanooga.. 

Lucille  Nowland 

Ouachita 

Jalia 

Quickstep 

Liberty 

Belle  of  the  Bends 


Annie  Lanrie 

Both 

SaiDtJoseph 

ProTidence 

Jo  Long 


Mattie  If. 


Class. 


Side, 
wheel. 
...do.. 

Stem- 
wheeL 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do. 
...do.. 
...do.. 
...do., 
...do.. 

Side- 
wheel. 
Stem- 
wheel. 
...do.. 
...do.. 
...do.. 
...do. 


.do. 


T.  P.  Leathers ^lo. 

BNa  99 127 


Tonnage. 


1,088.25 

1,014.02 
000.93 

1,090.27 

846.56 

1, 130. 84 


201 
857 
457.46 
451 
60 
861 
658 

100.81 

810.4 
277.18 

0 
120 

144.25 

600.47 


Feet. 
275 

300 
252.8 

261 
257 
252 


Feet. 
45 

40 

80.S 

42 

42.6 

52.6 


Feet. 


8.8 
6.8 


8.6 

7 

0 


Draft. 


Ft.  In. 
8    8 


3    6 
3    0 


•8 
5 


Ft.  In 


9    0 
9    0 


8  6  10  0 
4  0  10  0 
2    6       7    0 


144 
180 
189 


106 
164 
210 

138 

100 
170 
45.8 
120.3 

95 

220 


20.5 
34.4 
32 

27 

3L5 
32 
10.9 
81.8 

24 

40 


"5.'5'l! 

5      I 
6.5 


4 

5 

7 

4.8 

5 

4.9 
3.8 
4.6 


2.8 


1  7 
4    0 

2  6 


3    6 
3    0 


8    0 
3    0 


2    0 


I    8 


6.5       4    0       0    0 


5  0 
9    6 

6  0 


7    0 
6    0 


0    6 

7    6 


4    0 


8    6 


12 
20 

21 
13 
20 

2 

2 
84 
38 

3 

1 

13 
150 

80 

10 

156 
78 
1 

4    trips 
a  day; 
ferry- 
boat. 
84  I    84 


64 
50 

62 
45 
80 


683 

411 

28 


3,000 

300 

80 
15,000 
2,451  ■ 


14,000 
408 
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Hit  of  iteainboati  arriving  at  and  departing  from  Viekihurg,  etc, — Coiitinii«d. 


Claaa. 

Tonnage. 

1 

i 

1 

Draft. 

1 

1 

& 

1 

Name. 

• 

1 

Natohes 

Stem- 
wheel. 
Side- 
wheel. 
...do  .. 

584.99 
1,436 

665 

447.52 

FMt, 

225 

Feu. 

40 

8 

Ft,  In. 

4  0 

5  0 

4    0 
8    0 

1  6 

2  2 

3  0 
1    6 

1  6 

2  8 

1  1 

2  0 

1  10 

2  2 
1    1 

FLln. 

8  6 

11    0 

9  0 

7  6 

4    0 

8  0 
4    6 
3    6 

3  3 
6    0 

2  0 

4  0 

3  0 

4  0 
2    0 

32 

86 

22 
22 

25 

1 
24 
30 
52 

5 
15 
22 

1 
12 
24 

4 

32 

36 

23 
22 

25 

I 
24 
30 
52 

5 
15 
22 

1 
12 
24 

4 

Chftlmettft  ...»...T.Tx.,.T,x-T^ 

353 

Dow6y 

John  Howard  

Stern- 
wheel. 
...do  .. 

184.6 

37.8 

6.3 

845 
750 

City  of  Greenwood 

Atmntaa 

...do  .. 

85.03 
141. 16 

83.65 
196.2 
809.62 

54.20 
157.06 
135.4 

04.55 

46 

93 
123  5 

76.4 
150.3 
160 

65 
135 
126 
120 

88 

16.4 

26 

16.4 

31 

29.5 

14 

25 

24.3 

20 

20.8 

3.7 

4.8 

3 

3.3 

5.6 

2.4 

4 

3.7 

8.9 

3.1 

Lake  Palmyra 

Novelty  o... 

...do.. 
...do.. 

170 

Ree«  PriU'-hanl 

Gas  Fowler 

Mary  Joyce  a. r. ,. 

...do.. 
...do  .. 
...do  .. 

400 

Hibemia 

...do  .. 

220 

Rescue 

...do  .. 

Ashland  City 

...do  .. 

JoaieSivleya 

...do.. 

37 

Bva  Alma  b 

...do  .. 

JoeSeay,  harbor  tug 

Tug.. 
Stem- 
wheel. 
...do  .. 

27.74 
93.25 

94 

410.83 
239.96 
189.09 
207. 7t 
857.85 

81.86 

75 
113.6 

126 

190.6 

144 

142 

139.6 

138 

1U8 

16 
22.2 

24.5 

35.8 

28 

26 

29 

30 

22.6 

6 

3.7 

4.5 

5.6 

5 

4.3 

3.9 

4.5 

4.2 

\\ 

8    0 
3    6 

Josephuie  Loviza b 

2 

•    3 
13 
6 

4 
4 
8 
2 
1 
1 

1 
1 
1 
1 
1 
3 

4 
8 

2 

i 
1 
8 
5 
2 
2 
1 
1 
6 

4 
2 

1 

4 
2 

1 
1 

2 

3 

13 

6 

4 
4 
8 
2 

1 
1 

1 
1 
1 
1 
1 
3 

4 
3 

2 
3 

1  1 

L.B.  Pattonb 

Valey  Queen 

Cr«*scent  b 

...do.. 
...do  -. 

3    0 
3    5 

3  5 
8    0 
8    6 

4  2 

8    5 
5    0 
4    5 
4    3 

4  6 

5  0 

845 

Alarm  6 

...do  .. 

KeHoliit4>6 

. .  .do  . . 

Henrj'  Marx  6 - 

...do  .. 

T.  A.  Heudrioksb 

BetMev  Ann,  new  boat 

...do.. 

America T..r, T-r ,...  ,,,-- 

Stern- 
wheel 
...do 

427 
87 

200 

63 

8 

4    0 
1    2 

11    0 
8    0 

XJ and  Id 

Juliiin  Poydraa,  iiew  bout 

HMiiit  James,  new. boat 

..  do.. 

...do  .. 

Paul  J  ones 

Yacht 
...do  .. 

Troubadour  

15.5 
111.22 

12 

711 

549 

402 

687 

801 

778 

623.8 

514.85 

628 

107 

340 

800 
390.14 

125.44 

74 
158 

47.5 
210 

194 
169 
198 
210 
201 
193 
177 
210 
115 
180 

176.9 
174 

118.2 

10 
22 

11 
37.6 

85 

82.2 

40 

40 

46  2 

44.4 

41 

85 

23 

82 

62 
82 

238 

4 
4 

2.4 
6.2 

6 

5.8 

7 

6.5 

8 

6.5 

7.8 

6 

8.8 

5.8 

7 
6 

8.7 

Elk 

Stem, 
wheel. 
La'nch 
Si  em- 
wheel. 
...do  .. 

2    0 

4    0 

Ylctnriaa 

S.ll.H.CIark& 

Smoky  Citvb 

Jim  Wooilft 

do 

1 

John  A.  Wood  6 

...do  .. 

"i 

Jaa-B.  Williams  6 

...do.. 
...do  .. 

W.WO'Neilfr 

Boac5 

...do  .. 

Defenderb 

...do  .. 

Oaklaudb 

...do.. 

J.  M.  Bowellfr 

...do  .. 

Joseph  Henry 

Side, 
wheel. 
...do.. 

J.N.Maoomb 

Stem- 
wheel. 
...do.. 

Vidette 

Arthur  Hider,  new  boat 

...do.. 



Emma  Ethridge 

...do.. 

188.45 
163 

i28 
130.8 
149 
96 
220 
169.4 

185 

180.9 

174 

209.6 

116 

26.1 

29 

23 

20 

88.14 

82.2 

35 

36.4 

30.8 

35.2 

24 

5 

4.9 

7.9 

4 
11 
5.8 

5 

4.7 

5.4 

5.8 

3 

1       . 

Patrol 

...do.. 

Genl.  John  Newton 

...do.. 

Thomas  B.  Florence 

...do.. 

Stem- 
wheel 
...do-. 

60 
907 
270 

714 
451 
523 
646 
75 

Naahville  (U.  S.  Navy) 

1 
1 

1 
6 

1 
1 

1 

H.F.Fri8bie6 

Gleanerft 

Belle  of  Calhoun 

...do.. 

\V.V.V\"."V' 

Fred  Wilson  & 

...do.. 

Henry  Lowreyb 

...do.. 

1 

Columbia..... 

...do  .. 

1 

'1 

a  With  one  or  more  barges. 


6Towboat. 
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Artioles. 


Cotton 

Cotton  seed 

Coal 

Lmnber 

Saw  logs 

Stavee 

Livestock 

Hides  and  skins  . 

Grain 

Provisions 

Miftoellaneons  ... 


Total 

Estimated  valne. 


Articles. 


Cotton 

Cotton  seed 

Coal 

Lomber 

Saw  logs 

Staves 

Livestock 

Hides  and  skins . 

Grain 

Provisions 

Misoellaneons  ... 


Total. 


Estimated  vslne . 


Summary  of  oammeree  reported. 


190^-99, 


Yasoo 
River  and 
tributaries. 


Tons, 
10,429 
22,984 


8,010 
18,000 
19,214 
663 
88 
8.263 
9,602 
8,066 


102,008 


$4,215,000 


Minslsslppi 

Blver. 


TiMU. 

7,277 
27.637 
25,000 

2,744 

17,000 

252 

1,001 
89 
16,344 
18,518 
10,944 


120,004 


12,688,000 


Total. 


Tons. 
23,708 
60,521 
25,000 

8.754 
80.000 
19,488 

1,844 

177 

21,497 

23,018 

19,009 


222.792 


$6,801,000 


1886-87. 


Yasoo 
Biver  and 
trlbntaries. 


MissUsippi 
River. 


T(mt. 
26.918 
44,448 


3,924 

48,200 

27,730 

898 

81 

7,741 

21,448 

28,726 


204,857 


$3,218,000 


Ton». 

6,364 

17,127 

16,000 

7,180 

34,500 

730 

4.411 

111 

12,790 

21, 851 

17,898 


188,410 


$4,756,800 


Total. 


Tong. 
31,277 
81,678 
15,000 
11,054 
80,700 
28.460 
5,107 
142 
20,531 
43,290 
44,121 


841,287 


$7,974,800 


1807-96. 


Yasoo 
River  and 
tribntaries. 


Tons, 
15,120 
40,708 


1,070 
21,000 
28,289 
78 
6 
7,240 
4.687 
9.147 


125. 190 


$1,828,000 


Mississippi 
River. 


Tons. 

7,129 
29,366 
15.000 

8.089 
10,000 

1,362 

8,514 
288 
20,913 
19,987 
14,809 


125,446 


$5,450,000 


Total. 


Toiu. 
22,249 
70,071 
15,000 

4,139 
81,000 
27.801 

8.690 
243 
28,153 
24.574 
24,018 


260,838 


$7,276,000 


1896-98. 


Yasoo 
Rivei  and 
tribntaries. 


Tons. 
20.193 
29,161 


4,487 

87,000 

83,762 

191 

83 

7,448 

20,450 

80,225 


212,945 


$3,819,000 


Mississippi 
River. 


Ton*. 

4,911 

13, 498 

16,000 

2,038 

80,000 

180 

240 

133 

21,325 

15.495 

14,400 


117,218 


$4,068,000 


TotaL 


Tofu. 

25.104 

42,659 

15,000 

6.628 

67,000 

83,942 

431 

186 

28,768 

35.945 

44.626 


330,188 


$7,707,000 


The  boBinesB  of  the  steamers  Chnlmeiie,  Dewey,  John  Howard^  and  Valley  Qveen  is 
not  included  in  aboye  statement  of  1898-99  for  Mississippi  River,  the  data  not  having 
been  received, 

BeoeipU  and  ehipmsnU  of  cotton  at  Fiekshurg,  Mies, 

[As  famished  by  Ylcksbarg  Cotton  Exchange.] 


Receipts.... 
Shipments. 


BdUs. 
80,597 
80,026 


The  Vicksbiirg  cotton-seed  oil  mills  report  the  total  number  of  sacks  of  cotton  seed 
received  by  river  daring  last  fiscal  year  as  195,920,  in  1897-98  as  803,720,  and  in 
1886-OT  as  694,300. 
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BecHpts  amd  shipments  reported  (y  raUroads, 


18984»9. 

1897-98. 

Articles. 

Alabamaand  Ticks, 
burg  and  Ticks- 
banr,  Shreveport 
and  Pacific  raU- 
roads. 

Yazoo  and  Missis. 
sipplTaUeyBail. 

Alabamaand  Ticks, 
burg  and  Ticks- 
burg,  Shreveport 
and  Pacific  rail, 
roads. 

Yaioo  and  MiMis- 
sippi  Valley  SaQ- 

Keoeived. 

Shipped. 

Beoeived. 

Shipped. 

Received. 

Shipped. 

Beceived. 

Shipped. 

Ootton 

tarn. 
80,410 
10,156 
82,050 
18,520 
5,200 
1,850 
22,880 
22,012 
49,320 

Ibn«. 

34,750 

10,285 

42.075 

7,100 

1,060 

1.700 

19,480 

15,900 

89,190 

Tons, 
4,852 

14,153 
6,325 
2,800 

Tons. 
81,504 
28.956 

'     '6,038* 
2,836 
550 
8,103 
2.487 
9,151 

Tons. 

87,008 

2,604 

44,499 

10,468 

2,655 

5.686 

12,502 

17,129 

44,794 

Toru. 

22,822 

270 

33,386 

7,106 

4,580 

6,920 

13,830 

11,090 

53,610 

Tons. 
6.074 

13,840 
6,400 
8.840 

911  am 

CottoD  seed 

Coal 

IjQinbcr  •>•••«••••• 

•.712 

Staves 

Live  stock 

1,740 
14,020 

4,096 
44,664 

3,646 
U.885 
17,620 
44.228 

804 

Grsin 

5,230 

3S.aso 

Provisions 

MisoeUsneoos 

Total 

243,608 

171,540 

02,748 

84,624 

178.295 

154.  U8 

100.54a 

W.WB 

1896-97. 

1886-96. 

Articles. 

AUbamaand  Ticks, 
bnrg  and  Ticks- 
burg,  Shreveport 
and  Pacific  rail, 
roads. 

Yasoo  and  Missis- 
sippi Talley  Bail- 
road. 

AUbamaandTicka. 
burg  and  Ticks- 
burg,  Shreveport 
and  Pacific  rail- 
roads. 

Yazoo  and  Miaala. 
^P|gl  Valley  BiOl. 

Received. 

Shipped. 

Received. 

Shipped. 

Reoeived. 

Shipped. 

BeoeivedJ  Shipped. 

Cotton 

Torn. 
28,195 

4,341 
83,606 

4,648 

Tent, 
38,710 

'*'82,'948* 
1,413 

Tont. 
6,236 

13,120 
3,330 
2.960 

Tons. 
26.900 

Tons. 
27.365 
3,171 

Tons. 
10,255 

*28*607* 
8,586 
765 
1,163 
6,226 
6,882 

77.686 

4,770    '                4MK    A«S 

Cotton  seed 

12,414 

«n«k  w«« 

Coal 

4,520 
2,190 
1,470 

Lumber  .t,-. 

7,220 

6,428 

5.450 

Stoves 

Livestock 

1«191 

7,877 

77,062 

18,495 

197 

36 

5.460 

67,474 

1.964 
10,900 
12,726 
41,457 

780 

5,450 

0,875 

82,066 

418 
3,130 
10,771 
14.418 

528 

IS 

28.  «5 

Grain 

4,732 
8.456 
35,841 

Provisions 

Miscellaneous 

Total 

175,476 

146,247 

02,692 

78.891 

65,486 

132.059 

73,823 

00.417 

1888-99.  1  1897-98. 

1886-87. 

1865-00. 

Total  receipts  by  n 
Total  shipments  by 

kilroads  .., - - 

Tons. 

836,362 

266,164 

Tons. 

284,838 

241.881 

Tons. 

268,107 

825,138 

Tons. 
130,800 
201,470 

railroads 

W  10. 

IMPEOVEMENT  OF  TALLAHATCHIE  RIVER,  MISSISSIPPI. 

1^0  work  for  eontinaing  the  improvenieDt  of  this  stream  was  done 
duriug  the  fiscal  year  ending  Jane  30,  1899,  no  money  having  been 
available  for  the  purpose  until  the  passage  of  the  river  and  harbor  act 
of  March  3, 1899.  It  is  expected  to  apply  the  funds  appropriated  by 
that  act  to  the  removal  of  snags,  logs,  leaning  timber,  etc,  obstructing 
navigation,  daring  the  period  of  lowest  water  this  summer  and  fall. 

New  obstructions  are  brought  into  the  river  each  year  by  drift  and 
sliding  and  caving  banks:  snags  or  logs  embedded  in  the  bottom  are 
disclosed  or  lodged  upon  bars  from  time  to  time  by  the  shifting  and 
scouring  of  the  channel,  and  the  growth  of  timber  along  the  banks  is 
rapid.    In  the  project  of  1879  it  was  proposed  to  complete  the  work 
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then  required  in  two  seasons  at  a  probable  cost  of  $40,000,  but  the 
appropriations  made  for  twenty  years'  work  have  aggregated  $50,500, 
of  which  sum  $10,000  was  required  by  law  to  be  expended  for  improve- 
ment of  the  river  above  mouth  of  Gold  water.  For  these  reasons  the 
work  could  not  be  completed  as  planned.  I  estimate  that  it  will  require 
an  expenditure  of  $10,000  in  one  working  season  to  put  Tallahatchie 
River  between  the  Yazoo  and  Goldwater  rivers  in  fairly  good  navigable 
condition  in  accordance  with  the  original  plan,  and  that  about  $2,500 
a  year  will  be  necessary  for  maintenance  for  some  time  to  come.  Modi- 
fication of  the  project  to  include  these  estimates  was  approved  March 
21,  1899. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  aot  approved  March  3, 1899. 
July  1, 1899,  balance  onexpended I 


$5,000.00 
5,000.00 


Amonnt  (estimated)  reonlred  for  completion  of  existing  project 10, 000. 00 

Amount  that  oan  be  profitably  expended  in  fiscal  year  ending  J  une  30,1901 .     10, 000. 00 
Submitted  in  compliance  with  requiremente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  following  appropriations  have  been  made: 


By  act  of— 

March  3, 1879 $6,000 

Junel4,1880 9,000 

March  3,1881 3,000 

August  2,1882 3,000 

July5,1884 3,000 

August  5,1886 3,500 

August  11, 1888 5,000 


By  act  of— 

September  19, 1890 $5,000 

July  13,1892 5,000 

August  18, 1894 4,000 

June3,1896 4,000 

March  3, 1899 5,000 

Total  .....' 55,500 


COMMEKCIAL  STATISTICS. 

The  river  was  reported  navigable  to  Sharkey  the  entire  fiscal  year,  and  firom  Feb* 
ruary  1  to  April  30  boats  ran  into  Goldwater  River  as  high  as  Yazoo  Pass. 

IA»t  of  stem-wheel  steamhoaU  navigating  Tallahatchie  River  in  fiscal  year  1899, 


5 

i 
1 

^ 

1 

Draft 

Between— 

i. 

s 

l_ 

08 
72 

26 

3 
10 

t 

Name. 

1 

1 

Tasonlaa 

02.84 
96.11 

Feet. 
96.0 
90 

130 

160.3 
64.6 

77.0 

Feet. 
19.8 
29.9 

28 

31 
11 

20 

Feet. 
S.6 
4.6 

3.3 
8.2 

2.8 

Ft.  In. 
I     8 
1    10 

1      0 

1  6 

2  0 

Ft.  In. 

3  0 
8      6 

4  0 

3      3 
3      0 

Greenwood  and  Sharkey. . . 
Greenwood,  Sharkey,  and 

Goldwater  River  to  Ya- 

sooPaaa. 
Yicktbnrg    and    Duncans 

Landing. 
Vicktbarg  and  Sharkey. . . . 
Greenwood  and  Goldwater 

River. 
Local  tripe  near  Greenwood. 

K.  A .  Pharr .....  ^ ... . 

ftOO 

City  of  Oreenwood . . 

750 

B«»Pritoh«rd 

Mildred 

196.2 
19.70 

84.67 

Bleotiio 

•  The  steamer  Taionia  burned  in  Jane,  1890. 
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ArtidM. 

UBB-OoJ  1807-^  1806^. 

1              1 

1896-86L 

1884-86. 

1883-84. 

1882-83. 

1801-92. 

18i8«. 

Cotton 

Ton*. 

2,775 

78 
1.154 
2,955 
2.015 
1,628 
7,000 
354 

Tout. 
2.376 

..« 

28 
470 

11,406 
106 
240 

10,000 
177 

2,600 

7,170 

5 

62 

910 
3.766 
4,206 

200 
2,000 
1,626 

IbM. 

2.840 

6,374 

4 

46 

1.402 

22.217 

4,200 

200 

4.600 

1,680 

Tont. 
3,083 

^1 

46 

1,614 
23,404 

4.800 

6,300 
20,000 

4,800 

4,338 
7,300 

30 
1,400 

14.346 
4.700 
6,100 

48,500 
6.100 

Totu. 
3,141 

30 
1,300 
8,447 
3.450 
1.800 
26.700 
4.100 

ft.  588 

..^ 

31 
1,188 
3.204 
5,571 
6,725 
24,473 
6.328 

*rio. 

Hldep'and  Mbb. 

Live  stock 

Lumber 

S 

as 

Staves 

9.9A5 

Prorisions 

Qnin 

MJMellaii'Masi'i 

"t^S 

Totid 

22.  m 

34,170 

22.484 

48.572 

70. 838 

92,817 
12,272,000 

48,871 
•W8.000 

60.418 
♦2,618,000 

63. 7W 

BsUmatedralae. 

1758, 000^6735. 000:|064, 000  81, 167, 000||2. 061, 000 

82.115,008 

The  Tazoo  and  Mississippi  Valley  Railroad,  operated  by  the  IHinoio  Centrml  Cmb- 
pany,  has  a  branch  line  from  Clarksdale  to  and  across  Tallahatchie  River  at  Philipp, 
which  is  paralleled  by  a  branch  of  the  Southern  Railway  from  Webb  to  Ittabeoa, 
and  the  Southern  Railway  and  Illinois  Central  at  Greenwood  are  competitors  fortbe 
trade  of  Tallahatchie  River.  The  Yazoo  and  Mississippi  Valley  Railroad  is  extendi- 
ing  the  Tallahatchie  branch  from  Philipp  to  Greenwood,  whore  it  will  oonnect  witii 
the  Yasoo  branch  of  the  IllinoiB  Central  Railroad. 


Wix. 


IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER.  MISSISSIPPI. 

There  were  no  fands  available  for  continuing  this  improvement  antQ 
after  passage  of  the  river  and  harbor  act  of  March  3, 1899.  The  U.  S. 
snag  boat  Columbia^  Robert  Blflein,  master,  which  had  been  employed. 
in  Ked  Kiver,  was  ordered  to  work  in  Big  Sunflower  River  Jane  10,  left 
Slireveport,  La.,  Jane  15,  and  arrived  at  Yicksbarg,  Miss.,  June  20. 
The  boat  remained  at  Yicksbarg  Jane  21-26,  making  some  minor 
repairs,  receiving  supplies,  and  awaiting  the  organization  of  a  chopping 
party  to  work  along  the  banks  in  conjunction  with  snagging  operations 
in  the  channel. 

The  Columbia^  with  a  quarter  boat  in  tow,  left  Vicksbnrg  for  Big 
Sunflower  River  June  27,  entered  the  river  the  same  day,  and  at  close 
of  the  month  had  proceeded  upstream  as  far  as  Hollywood.  Back- 
water from  the  Mississippi  made  the  lower  part  of  the  river  too  hi^h 
for  effective  work,  hence  it  was  decided  to  tow  the  quarter  boat  upstream 
as  far  as  the  stage  would  permit  the  Columbia  to  go.  There  was  no 
difficulty  in  crossing  Oliphant  Bar  or  Muscle  Shoals,  but  on  reaching 
Hollywood  Bar  only  21  inches  depth  of  channel  was  found.  After  an 
ineff'ectual  attempt  to  cut  out  the  channel  with  the  wheel  of  the  snag 
boat  about  300  light  piles  were  cut,  and  a  pile  and  brush  wing  dam  ItH) 
feet  long  was  built  to  concentrate  the  flow  and  cause  scour.  An  old 
dam  just  above,  built  in  1897,  was  repaired  at  the  same  time. 

Operations  will  continue  during  the  low-water  season  until  the  avail- 
able funds  are  exhausted,  after  which  it  is  expected  to  transfer  the 
forces  and  plant  for  work  in  Yazoo  and  Tallahatchie  rivers. 
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The  following  correspondence  is  given  in  Aill  to  explain  the  reasons 
and  necessities  for  the  revised  estimate,  viz: 

United  Statrs  ENOir^ER  OfficRi 

Viokshurgy  Miss.,  March  14,  2899. 

Obneral:  Complying  with  instrnctionH  contained  in  yoar  letter  of  10th  instant 
(file  mark  30128),  i  nave  the  honor  to  submit  the  following  project  for  expenditure 
of  the  appropriation  made  by  river  and  harbor  act  approved  March  3,  1899,  for 
**  Improving  Big  Sunflower  River,  Missiaeippi.    Contiuuin)(  improvement,  $5,000." 

The  approved  plan  for  this  work  contemplatt^d  the  removal  of  leaning  timber, 
snagH,  and  logs  obstructing  navigation,  and  building  wing  dams  to  toour  a  de]>th  of 
about  40  inches  ou  the  bars  to  alt'ord  safe  navigation  to  Clarksdale,  about  180  miles 
above  the  mouth.  The  project  was  snbiuitted  bv  Captain'  Benyaurd  January  2. 1879, 
'who  estimated  that  the  work  then  required  could  be  completed  in  three  to  four  cod- 
secutiye  years,  at  a  cost  of  $66,000.  (Report  Chief  of  Engineers,  1879,  p.  984.)  Con- 
gress entered  upon  the  project  by  act  of  March  3, 1879,  and  within  four  years  $37,000 
were  appropriated,  and  fairly  good  progresH  was  made.  Since  1882  each  river  and 
harbor  act  has  appropriated  ^,000  for  continuiug  the  improvement,  allowing  an 
average  sum  of  $2,500  per  annum  for  expenditure  until  last  year,  when  the  act  failed, 
and  making  ti  e  total  sum  appropriated  to  the  present  time  $77,000.  As  new  obntrnc- 
tions  are  mlded  every  year  tiy  the  rapid  growth  of  vegetation  alone  the  bauks,  and 
by  floods,  caving  and  sliding  banks,  etc.,  the  original  project  could  not  be  carried 
out  with  the  means  provided,  and  no  revised  estimate  for  completion  has  bf  en  made, 
as  the  nature  of  the  work  requires  that  it  shall  be  repeated  from  time  to  time.  As 
a  matter  of  fact,  the  appropriations  since  1882  have  been  applied  chiefly  to  main- 
taining what  was  accomplished  during  the  first  four  years.  Attention  to  this  has 
been  invited  in  ea<'h  of  my  annual  reports  since  1890  (see  Report  Chief  of  Engineers, 
1898,  p.  1640),  but  Congress  has  not  considered  it  necessary  to  make  any  additional 
provision  for  the  work. 

The  people  living  on  and  near  the  upper  river  are  anxious  to  have  the  obstructions 
in  the  channel  and  the  leaning  timber  along  the  banks  removed,  so  that  the  small 
Bteaui  boats  engaged  in  navigation  of  this  stream  may  extend  their  trips  farther 
upstream,  especially  during  the  cotton-shipping  season,  which  usually  is  at  low 
stages.  It  would  be  inadvisable,  however,  to  apply  the  funds  to  the  upper  river  and 
leave  the  lower  portion  in  an  obstructed  condition,  and  for  this  reason  little  has 
been  done  since  1882  above  Faisonia,  about  144  miles  above  the  mouth,  but  it  has 
been  the  endeavor  to  obtain  the  best  results  within  the  means  provided  by  trying  to 
keep  the  lower  river  open  to  navigation  and  to  extend  work  upstream  as  far  as  prao- 
tii-ab  ie.  Following  this  plan,  it  is  proposed  to  continue  the  removal  of  snags,  sun  ken 
logs,  leaning  timber,  etc.,  obstructing  navigation,  and  to  repair  and  build  wing 
dams  wtiere  needed  to  give  increased  depth  on  the  bars.  The  wing  dams  are  inex- 
pensive structures  of  light  piles  or  logs  and  brush,  requiring  no  special  plant,  but 
adequate  to  the  purpose,  especially  where  the  crust  of  the  shoals  can  be  loosened 
with  explosives.  Work  should  be  done  during  the  period  of  low  water,  when  most 
of  the  obstructions  are  visible,  and  can  be  removed  with  greatest  ease,  and  it  should 
be  carried  from  the  mouth  upstream  as  far  as  the  funds  available  will  permit,  special 
attention  being  given  to  places  difficult  of  navigation  at  low  stages,  but  as  new 
obstructions  are  added  continually  it  is  impracticable  to  say  where  most  work  will 
be  required.  Operations  should  be  continued  by  hired  labor,  and  it  will  be  neces- 
sary to  provide  all  employees  with  subsistence  and  shelter.  A  trial  of  the  contraot 
method  in  this  district  upon  works  of  similar  kind  demonstrated  that  it  was  neither 
economical  nor  advantageous  to  the  United  States. 

To  complete  the  work  as  planned  will  require  an  expenditure  of  about  $20,000  in 
one  or  two  seasons  of  low  water,  after  which  about  $3,0(X)  annually  will  be  needed 
for  maintenance,  and  it  is  respectfully  suggested  that  authority  be  given  to  include 
these  estimates  in  future  reports. 

Very  respectfully,  your  obedient  servant,  J.  H.  Willard, 

MajcTf  Carps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.8,A. 

(Through  the  Division  Engineer.) 


Offick  of  the  Chisf  of  Engineers, 

United  States  Armt, 
WashingUm,  March  21, 1899. 
Major:  Tour  letter  of  the  14th  instant,  submitting  project  for  expenditure  of  the 
appropriation  of  $5,000,  made  by  the  river  and  harbor  act  of  March  8,  1899,  for 
improving  Big  Sunflower  River,  Mississippi,  has  been  received. 
The  project  is  approved.    The  work  to  lie  done  by  hire  of  labor  and  piuohase  of 
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material  in  accordance  with  reflations,  that  method  being  most  eoonomioal  and 
advantageons  to  the  Guyemmeut. 

Ton  are  authorized  to  present  in  yonr  next  annual  report  the  revised  estlnaTate  Iot 
completing  this  improvement  in  accordance  with  existing  approved  project,  together 
with  the  estimate  for  annual  maintenance,  the  reasons  and  necessities  for  'vrl&ieli  to 
be  fnlly  explained  in  your  report. 
By  command  of  Brigadier-General  Wilson. 

Very  respectfully,  your  obedient  servant,  A.  Mackknzik, 

Lieut,  CoL,  Carp9  of  Bngim 

MaJ.  J.  H.  WiLLARD, 

Corp$  of  Engineen. 
(Through  the  Division  Engineer.) 


Money  statement 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1899.. .     $5,  000. 00 
June  30, 18^,  amount  expended  during  fiscal  year 721. 19 


July  1, 1899,  balance  unexpended 4,278.81 

July  1,1899,  outstanding  liabilities 105.14 

July  1, 1899,  balance  available 4,173.67 


Amount  (estimated)  required  for  completiou  of  existing  project 20,  000. 00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  J  nne30,190L .     20,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  appropriations  have  been  as  follows: 


By  act  of— 

March  3, 1879 $20,000 

June  14, 1880 8,000 

March  3, 1881 4,000 

Augnst2,1882 5,000 

Jiily5,1884 5,000 

Augusts,  1886 5,000 

August  11, 1888 5,000 


By  act  of— 

September  19, 1890 $5,000 

July  13,  1892 5,000 

August  18, 1894 5,000 

June3,  1896 6,000 

March3,  1899 5,000 

Total 77,000 


COMMERCIAL  STATISTICS. 

lAsi  of  aiem-wheel  ateamboaU  engaged  in  navigation  during  the  yoar» 


Vame. 


Hibemia 

Mary  Joyce  a . 


AahlandCity. 


Lake  Palmyra. 
JosieSivley..., 


Ruth.... 
Alann  b  . 


Eta  Alma  b . 
Novelty  a ... 
Maggie 


C.  H.  Woods. 
Colombia.... 


I 
5 


157 
54.2 


M 


141. 16 
46 


819.4 
I  189.09 


83.65 
60.73 


70.83 
76 


I 


FetL 
135 


120 


123.5 


160 
142 


Feet. 
26 


20 


26 
20.3 


I  81.6 
26 


76.4 
85 

110 

116 


16.4 
19 

22 

24 


Feet. 

4 


2.4 


8.9 


4.8 
8.1 


Draft. 


i 


Ft.  In. 
1     6 

11 


2      2 

2     6 
11 


6        3 

4.3  j  a 


3      !  I 
8.5     1 


8.2  I 
8      I 


1      8 


Ft.  In, 
4      6 

1    10 


3  0 

4  6 
2  6 

6  6 

6  0 


8      6 
8      0 

1      8 


Between— 


Violnbarg  and  Woodbnm.. 
f do 

<VlckAbarg  and  Campbells- 

fTasoo  City  and  Campbells- 

I    viUe. 

jYicksburg  and  CampbeUs- 

Yicksbarg  and  Lehrton 

Yicksborg  and  Johnson^ 
TUle, 

Vioksbnrg  and  Faisonia 

New  OrlMos  and  Big  San- 
flower  River. 

Yioksbnrg  and  Woodbara. . 
do 


Yaeoo  City  and  Campbella. 

▼ille. 
Sawmill  boat,  operating  at 

various  pointa. 
U.S. snag  boat 


150 

1 


€7 


loe 


a  Witli  one  or  more  barges.  b  Towboats. 

The  Steamer  Novelty  burned  at  Yieksbarg  February  11, 1899. 
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Summary  of  oommeree  reported. 


Articles. 

1898-99. 

1897-98. 

1 

1896-97. 

1896-96. 

1894-96U 

Ooftton ---- 

Toru. 

4,853 

5,849 

40 

227 

Ton*. 
1,174 
2,679 

Tom. 

2.250 

6.132 

14 

524 

4,000 

564 

9,700 

9,700 

Tons. 

2,050 

6.407 

17 

80 

1,200 

657 

17,805 

9,372 

Tons. 
3,601 

Cot>lon  seed  ................................... 

6.760 

Hldea 

24 

Livestock 

22 

71 

Saw  loss ...................................... 

2,475 

Lumber 

706 

6,127 

317 

1,600 

Staves 

2,676 
750 

8,105 

M  isoellaneonfl  ...r. 

375 

Total  down  freicbt 

17. 119 
2,fr 

7,-00 
1,731 

81,884 
3,228 

36.488 
2.380 

21,911 

Sctam  freight 

2.623 

Total 

19,356 

8,931  1        85.112 

38,868 

24.634 

Sstimiited  valne 

$1,100,000 

$251,000  1    $702,000 

$783,000 

$956,000 

Articles. 

18^94. 

1892-83. 

1891-92. 

1890-9L 

1889-90. 

Cotton    

Tont. 

2,400 

6,700 

12 

38 

6.650 

780 

9,405 

2.050 

Tom. 
2.699 

250 

19.000 

1,130 

9,840 

1,088 

TonM, 

4,118 

6,450 

12 

265 

21,835 

9U6 

4,430 

2,549 

Tons. 
2,876 
3.600 

2,694 

Cotton  seed  .- .- 

8,975 

Hides 

Live  stock - 

70 

16.400 

920 

3,219 

2,027 

160 

Saw  logs 

'•SS 

Lumber 

Staves 

6^250 

MiBceUaneons 



Total  down  freight 

26,036 
4,285 

30.276 
4.023 

39.665 
7,489 

27,611 
4,473 

16,838 

Betiim  freisht 

6,322 

Total 

80,820 

43.299 

17  niu. 

31,984  1           22,100 

Estimated  value 

$988,000 

$893,000 

$1.  3&4.  000  1 

$946,000      tl.  210. 000 

1 

The  Tazoo  and  Mississippi  Valley  Railroad  crosses  the  river  at  Clarksdale  and 
thence  rans  sonth  parallel  to  the  stream  at  distances  varying  from  5  to  20  miles. 
The  Georgia  Pacific  (Sixth)  Division  of  the  Southern  Railway  crosses  the  river  at 
Baird  with  a  line  running  from  Greenville,  on  the  Mississippi  Kiver,  to  Atlanta,  Ga. 

It  is  understood  that  the  Yazoo  and  Mississippi  Valley  Railroad  Company  has 
purchased  a  Inmher  railroad  Arom  Ruleville  to  Moorhead,  20  miles  long,  along  the 
east  side  of  Big  Sunflower  River,  and  contemplates  extending  it  to  the  Tallahatchie 
branch. 


W   12. 


WATER  GAUGES  ON  THE   MISSISSIPPI   RIVER  AND  ITS  PRINCIPAL 

TRIBUTARIES. 

The  present  service  consists  of  twenty-two  gauges,  at  which  observa- 
tions at  8  a.  m.  and  4  p.  m.  daily  were  continued  during  the  fiscal  year 
ending  June  30,  1899,  viz:  On  Mississippi  River,  at  St.  Louis,  Mo., 
Cairo,  111.,  Memphis,  Tenn.,  Helena,  Ark.,  mouth  of  White  River,  Ark., 
Lake  Providence,  La.,  Yicksburg,  Miss.,  Natchez,  Miss.,  Red  River 
Landing,  La.,  Baton  Rouge,  La.,  Donaldsonville,  La.,  and  Garrollton 
(New  Orleans)  La. ;  on  Ohio  River,  at  Louisville,  Ky.,  head  and  foot  of 
falls;  on  Tennessee  River,  at  Florence,  Ala.;  on  Cumberland  River,  at 
Nashville,  Tenn.;  on  White  River,  at  Jacksouport,  Ark.;  on  Arkansas 
River,  at  Little  Rock,  Ark.,  and  on  Red  River,  at  Alexandria  and 
Shreveport,  La.,  and  Oarland  and  Fulton,  Ark. 

Records  of  the  daily  r^EMlings  were  furnished  the  secretary  of  the 
Mississippi  River  Commission ;  copy  of  the  Florence  record  was  fur- 
nished the  engineer  oflScer  in  charge  of  Tennessee  River;  copy  of  the 
Garrollton  record  was  sent  the  assistant  engineer  at  South  Pass  of  the 
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Mississippi;  copy  of  the  JacksoDport  record  was  sent  the  chief  engi- 
neer of  the  Mississippi  Levee  Oommissioners,  and  district  officers,  levee 
eommissiouers,  etc.,  were  fnrnished  copies  of  records  upon  application. 
The  ^Qges  were  inspected  daring  the  year  by  Asst.  Engiaeer  John 
Ewens,  as  follows: 


Bate. 


1898. 
Sept.   21 

23 
26 
27 


Oct 


Not. 


6 
8 

12 

14 

24 

28 

80 

Deo.      2 
5 

80 


Gaage  statioD. 


Alezandiia,  La 

Shreyeport,  La 

Fnlton.  Ark 

Garland,  Ark 

Little  Rook,  Ark 

Jaokaon  port,  Ark 

Cairo.  HI. 

St  Louis,  Mo 

Loaii«vilIe.Ky.  (upper) 
LouiHTille,  Ky.  (lower). 
l^aahTille,  Tenn 

Memphis,  Tenn 

Florence,  Ala 

Helena,  Ark 


Month  White  Riyer,  Ar- 
kansas. 

Lake  Providence,  Louisiana. 


Natchez,  Miss 

Red  River  Landing,  Loui- 
siana. 


Baton  Rouge, La... 

Donaldsonville,  La 
Carrollton,  La 

Yicksbnrg.Miss... 


Repairs  made,  ete. 


One  section  of  vertical  gauge  rebuilt  ftom  0  to  18  feet,  re- 
maining sections  cleaned,  and  deposits  at  foot  of  ^auge 

removed. 
No  repairs  required. 

Do. 
Vertical  gauge  on  St.  Louis  Southwestern  Bailwaj-  bridge 

rebuilt  In  2  sections,  vis:  0  to  14.4  and  14.4   to  82  feet^ 

and  an  additional  bench  mark  established. 
Section  of  vertical  gauge  on  Baring  Cross  Bridge  rebuilt 

ft*ora— 2  to  16.5  feet. 
No  repairs  required. 
Inclined  gau)ce  cleaned,  heavy  deposit  of  mud  removed  from 

lower  jpart  and  dense  growth  of  weeds  from  apper.     New 

bulletin  needed  badly. 
Inclined  gauge  cleaned. 
No  repairs  required. 

Do. 
Vertical  section  of  gauge,  from  41  to  56  feet  rebailt.  *nd  in- 
clined portion  below  41  feet  cleaned  of  debris. 
On  account  of  slide  of  banks,  vertical  gauge  above  B-foai 

mark  at  foot  of  Beale  street  rebuilt  anew  in  8  sections,  vix: 

8  to  12.4,  12  to  16.5.  16  to  20,  20  to  26,  23.6  to  28,  28.5  to  34. 9 

to  39.1.  and  35.5  to  30  feet 
Vertical  gauge  on  Memphis  and  Charleston  Railroad  Bridge 

rebuiltln  1  section,  firom  —2.1  to  32.6  feet 
Three  sections  of  vertical  gauge  rebuilt  vis :  0.5  to  24.  23  to 

34.5,  and  28  to  48  feet;  and  brush  and  weeds  remoTed  flrom 

in  front  of  bulletin.    New  bulletin  needed  badly. 
Eight  sections  of  vertical  gauge  rebuilt  viz :  14  to  22.  IS  to 

^,21  to  27.2,30  to  36,35  to  41,  87  to  45, 40  to  46,  and  *5to53^ 

feet.    New  bulletin  needed  badly. 
Six  sections  of  vertical  gauge  rebuilt  viz:  8  to  15.4«  10  to  16, 

15  to  24.2.  24  to  325,  32  to  38.5.  »nd  38.5  to  50  feet.     BtilletiB 

repaired  so  far  as  practicable  and  repainted.   New  bulletin 

much  needed. 
Three  sections  of  vertical  gauge  rebuilt  viz:  10  to  31.5,  31.5 

to  44.5,  and  43  to  53  feet.    New  bulletin  much  needed. 
Six  sections  of  vertical  gauge  rebuilt  vis:  13  to  18.  17  to  25. 

25  to  33, 33  to  30, 36  to  44,  and  45  to  53  feet.    Bulletin  moved 

back  about  50  feet  on  account  of  caving  bank.     Bulletin 

needs  repairs. 
Six  sections  of  vertical  gauge  rebuilt  viz:  6  to  14,  12  to  18.2, 

18  to  24.4,  24  to  30.2,  30  to  36.3,  and  36  to  48  feet     BnUetin 

needs  repairs. 
Two  sections  of  vertical  gauge  rebuilt  vis:  6 J  to  17.7,  and 

17.7  to  35  feet    Bulletin  needs  repairs. 
Five  sections  of  vertical  gauge  rebuilt  viz :  —3  to  4, 3  to  7.4, 

3  to  0.4.  9  to  13.2,  and  12  to  20.4  feet    Bulletin  and  frame 

painted. 
Two  sections  of  vertical  gaoge  at  Kleinston  rebuilt  riz :  8  to 

23  and  12  to  27  feet 


Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  30,  1899,  snbmitted 
in  compliance  with  requirements  of  section  6  of  river  and  harbor  aci  of  1888, 

ObservatioDs: 

Pay  of  21  permanent  gauge  keepers  from  July  1, 18d8,  to  Jnne  30, 1899, 

inclusive $3,720.00 

Inspections  and  repairs : 

Pay  of  assistant  engineer,  eight  months  and  one  day,  at 

$175  per  month $1,405.83 

Traveling  expenses  of  assistant  engineer  while  inspecting 

gauges 177.69 

Pay  of  employees  hired  to  assist  gauge  inspector  and  to 

repair  gaugesand  bulletins 25.25 

Material  for  repair  of  gauges 235.50 

Dray  age  and  transportation  of  material  for  repair  of  gauges  18. 09 

Painting  and  repair  of  gauge  bulletins 12. 00 

Charcoal  for  heating  bran£  to  mark  gauges 1.00  _  ' 

1,875.86 
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Offloe  expenses  and  oontingencies : 

Pay  of  olerk,  three  months  and  twenty  days,  at  $100  per 

month $366.67 

Stationery 23.61 

Telef^ram .21 

Telephone  hire 11.93 

$402.42 

Total  expenditures 5.997.78 

Oatstandinfc  liabilities  June  30, 1899: 

I^and- grant  accoant  of  Missoari  Pacific  Railway  Company  for  trans- 
portation of  ^aage  material  in  July,  1898.  ^Voacher  forwarded  to 
Chiet  of  Engineers  for  settlement  by  accoonting  otiicer  of  the  Treas- 
ury October  15,  1898.) 2.22 

Total  for  fiscal  year  ending  Jnne  30, 1899 6,000.00 


Money  statement 

Jnly  1, 1898,  amount  allotted  for  fiscal  year  ending  Jnne  30, 1899 $6, 000. 00 

June  .30,  1899,  amount  expended  during  fiscal  year 5, 997. 78 

July  1, 1899,  balance  unexpended 2.22 

July  1, 1899,  outstanding  liabilities 2.22 

July  1, 1899,  amount  allotted  for  fiscal  year  ending  June  30, 1900 5, 500. 00 

fAmount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1901 .      9, 600. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  appropriations  and  allotments  for  this  work  have  been  as  follows: 

Allotments  from  general  appropriations  for  examinations,  surveys,  and  con- 
tingencies of  rivers  and  harbors  by  acts  of— 

March  3,  1871 $5,000 

June  10,  1872 5,000 

March  3,  1873 5,000 

June  23.  1874 5,000 

March  3, 1875 5,000 

Specific  appropriations  by  river  and  harbor  acts  of— 

August  14, 1876 -.  5,000 

June  18, 1878 5,000 

March  3,  1879 5,000 

June  14, 1880 5,000 

March  3,  1881 5,000 

August2.1882 5.000 

Deficiency  act  of  March  12,  1884 2,100 

Specific  appropriations  by  river  and  harbor  acts  of— 

July5,18W 6,000 

Augusts,  1886 6,000 

Allotted  from  specific  appropriation  by  river  and  harbor  act  of  August  11, 

1888 8,700 

Deficiency  act  of  October  19, 1888 3^600 

Allotments  from  permanent  appropriation  made  by  section  6  of  river  aiM 
harbor  act  of  August  11,  1888,  for  fiscal  years,  viz : 

1890 9,000 

1891 8,700 

1892 5,100 

1893 5,600 

1894 5,500 

1895 5,500 

1896 5.500 

1897 5,500 

1898 5,500 

1899 •* 6,000 

Total 141,200 
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The  followiDg  statemeDt  shows  the  disposition  of  the  fuuds  appor- 
tioned to  this  work: 

Ainonnt  expended  to  June  so,  1899 #131,087.88 

Amount  of  deficiency  appropriation  of  Octobet  19, 1888,  not  used ... .  3, 600. 00 

Balance  of  appropriation  by  act  of  Aofl^ast  11, 18^,  not  expended .  •  1, 566L  i? 

Balance  of  at  lotment  for  fiscal  year  18^,  not  expended 1,  28L  66 

Portion  of  allotment  for  fiscal  year  1891  withheld  at  United  States 

Treasary  ander  rnling  that  only  $6,000  can  be  drawn  each  fiscal  year.  S,  518,34 

Balance  of  allotment  for  fiscal  year  1896,  not  expended •••  14S.83 

Total,  as  above 141,200,00 

ComparUon  of  highe$t  water  of  fiscal  year  1899  wUh  highest  pretiouel^  recorded  amet 
eetahliehwient  of  present  gauges. 


Tear 

gauge 

waa 

eaUb- 

liUied. 

Eleva- 
tion of 
gauge 

above 
Cairo 
datum 
plane. 

Elera^ 
tion  of 

g»age 
aero 
above 
mean 
Gulf 
level  at 
Biloxi, 
Miaa.a 

Highest  WAter  previ- 

Higbeat  water  dur- 
ing   fiscal    year 
ending  Jane   au, 
1899. 

BeJaito 
topr*riMi 

record. 

Oange  atations. 

Date. 

hig. 

Date. 

in«. 

Bekfw. 

St  Louis,  Mo 

Cairo  111 

1871 
1871 
1871 
1871 
1871 

1871 

1871 
1871 
1871 

1871 
1890 
1872 
1871 

mi 

1871 
1873 
1871 
1871 
1871 
1890 
1890 
1890 

FeH, 
400.23 
290.84 
203.97 
161.98 
128.78 

89.  «2 

66.04 
36.89 
23.86 

20.06 

M9.14 

20.91 

6419.76 

6392.86 

6418.03 

Feet 
37^97 
200.58 
182.71 
140.72 
107.47 

68.36 

44.78 
16.63 
2.69 

-  L20 
-62.12 

-  .36 
6896.60 

6371.59 

6396.77 

May  19, 1892... 
Feb.  27. 1883...  . 
Mar.  20, 1897... 
Apr.  4, 1897.... 
Mar.  29, 1897... 

Mar.  30, 1897..  . 

Apr.  16, 1897... 
May  1,2. 6,1897. 
Mayl4,16,1897. 

May  18-15, 1897. 
May  18, 1897... 

do 

Feb.  16, 1884.... 

do 

Mar.  19. 1897... 
Jan.  22, 1882.... 
Mar.  14, 1890... 
May  21, 1892... 
Junel2,18,1882 
May  28, 1892... 
Ma^.  24. 1894... 
May23, 24, 1892. 

FuL 
85.95 
52.17 
37.68 
51.76 
53.42 

44.54 

68.45 
49.88 
50.20 

40.65 
82.75 
19.17 
46.60 

72 

82.50 
55.80 
83.85 
8L20 
38.25 
85.70 
28.60 
84.85 

Apr.  26. 27.. 

Apr.2 

Apr.l-U... 
Apr.  12-16.. 
Apr.  15, 16.. 

Apr.  16-21  .. 

Apr.  17-28.. 
Apr.2»-25.. 
Apr.22-27.. 

Apr.  21-28.. 

Apr.  21 

do 

Mar.lO 

do 

Mar.  20 

Feb.  11 

May  12 

May  11 

Jan.  27 

Jan.  24 

Jan.  17 

do 

Fmet. 
25.00 
40.24 
85.20 
46.75 
48.48 

4La6 

47.80 
46.15 
43.80 

83.70 
27.50 
16 
82.80 

68.80 

25.90 

40.00 

29 

25.90 

18.20 

15.60 

24.10 

22.56 

mas 

6.11 

MeniphiB,  Tenn 

Helena^^k 

MonthWhite  RIt- 

•r.Ark. 
Lake  Providenoe, 

Vickabarff.MisB... 

Katohea.Hi88 

Bed  Riv^r  Land- 

ing,La. 
Baton  Bonge,  La . . . 
Donaldaonville,  La. 

CarroUtOD,  La 

Loai8viUe,Ky.(np- 

per). 
Loul8ville,Ky.(low- 

er). 

Florenoe,Ala 

KaahTille, Tenn  ... 

14f 

6 
Xf3 

10 

6.15 

Its 

IN 

116 

&2$ 
3.17 
1181 

itn 

7.» 
14.7V 

Jackaonport,  Ark. . 
LltUo  Bock,  Ark.. 
Alexandria,  La .... 

Hhreveport,  La 

Garland,  Ark 

Fulton,  Ark 

4.S 

241.50 
64.46 
161.27 
223.44 
2U.78 

220.24 
48.20 
140.01 
202.18 
223.62 

19 
20.  «6 
»1P 

4.41 

list 

a  MisaiMippi  Biver  Commiaaion  preliminary  ralne.  21.26  feet  above  Cairo  datum 
b  Preliminary  value. 
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Campariaan  of  lowest  water  of  fiscal  year  1899  with  loweit  previously  recorded  since  estdb- 

liskment  of  present  gauges. 


Gauge  stationa. 

Year 
gauge 

waa 
eetab- 
liahed. 

Loweat  water  preTionsly 

recorded  on  present 

gauge. 

Loweet  water  during 

fiscal  year  ending 

June  80, 1899. 

Relation  to 
previons  low- 
est record. 

Date. 

^rSf.^ 
ing. 

Date. 

^rSf.* 

iBg. 

AboTe. 

i^t.  r.oniA.  Mo    

1871 
1871 
1871 
1871 
1871 
1871 
1871 
1871 
1871 
1871 
1890 
1872 

1871 

1871 
1871 
1873 
1871 
1871 
1871 
1890 
1890 

1890 

Jan.13,1895....... 

Deo.»4.1871 

Not.  6-9, 1895 

Not.  8. 9, 1895 

Deo.  28. 1872 

Not.  17, 1895 

Not.  13, 14, 1895... 

Not.  13-15. 1895... 

Not.  14. 1895 

Not.  14, 1894 

Not.  11, 1894 

Deo.  27, 1872 

r  Not.  14-16, 1895... 
j  Sent  10-14,1^-22, 

Octl7,18.1872.... 

Sept  18. 1878 

Oct  15, 16. 1878.... 

Deo.  24, 1872 

Oct  23. 24, 1879.... 

Sept  29, 1881 

Dec.  3-4, 1894 

Sept  22-25, 1896... 
/Sept  19-25. 1896... 
\Oct  20-22, 1896.... 

Put, 
-0.80 
—1 
-2.66 

0 
-5.30 
—6.53 

-  .85 

—  .60 
.45 

1 
— L60 

1.70 

1.60 

Feb.l 

Feet. 

—a  60 

7.67 

4.50 

7.80 

12.80 
6.75 
8.57 

12.48 
9.46 
5.41 
4.42 
1.80 

8.50 

4.30 

.50 

1.50 

2.20 

4.80 

-1.10 

.20 

1.85 

2.30 

Feet, 

0  20 

Cairo  111.... 

Oct  10 

Oct  12 

Oct  13 

Sept  12 

Sept  14, 15.... 

Sept  14 

Sept  15,16.... 

Sept  16 

Sept  17 

Sept  17, 18.... 
Dec.  24, 25 

Sept  26 

Oct8 

8.67 

Xff  Ainnhia.  TAnn 

7.15 

Helena,  Ark 

10.80 

Mouth  White KlTer,  Ark. 

Lake  ProTldenoe,  La 

Vickiibnrir  Miaa 

12.80 
12.05 
15  10 

N»tchee,&iM 

Red  RiTer  Lauding,  La . . 

Baton  Bonge,  La 

I>onald80UTille,La 

Carrollton,  I^a 

13.33 
10.06 
3.96 
8.42 
3.40 

LouiaTille.  Ky.  (upper)  . . 
LooiaTille,  Ky.  Oower) . . . 

L80 
2.70 

—  .76 

July  7-11 

July  14 

Sept  11, 12.... 

Not.  18-21.... 

NoT.8 

do 

do 

Not.  7.8 

1  26 

Naahville.  Teon  ■ 

—  .40 
-1.10 
—1 
-8.70 
—5.50 

—  .20 

}    -^o 

1.90 

Jacksooport  Ark 

LitUeKook.Ark 

A  Ie-san(<rift.  T^  r x  - 

3.30 
5.80 
2.00 

ShrftYflf>ort.  IjII. 

5  70 

Garland,  Ark 

1.55 

Fulton,  Ark 

2.30 
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IMPROVEMENT  OP  ARKANSAS  RIVER  AND  OF  CERTAIN  RIVERS  IN 
ARKANSAS  AND  MISSOURI. 


REPORT  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1899,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
CAPT.  WILLIAM  L.  SIBERT,  CaPT.  H.  C.  NEWCOMER,  AND  FIRST 
LIEUT.  ROBERT  MoGREGOR,  CORPS  OF  ENGINEERS. 

nfPROVBMBNTS. 


1.  RemovinK  obstraotions  in  Arkansas 

River,  Arkansas  and  Kansas. 

2.  Arkansas  River,  Arkansas. 

3.  White  River,  Arkansas. 

4.  Buffalo  Fork  of  White  River,  Arkansas. 

5.  Upper  White  River,  Arkansas. 


6.  Cache  River,  Arkansas. 

7.  Black  River,  Arkansas  and  Missouri. 

8.  Cnrrent  River,  Arkansas  and   Mis- 

souri. 

9.  St.  Francis  River,  Arkansas. 
10.  St.  Francis  River,  Missouri. 


Engineer  Office,  United  States  Army, 

Little  Rockj  Ark.j  July  1, 1899. 
General:  I  have  the  honor  to  forward  herewith  annaal  report  for 
the  fiscal  year  ending  Jane  30,  1899,  for  the  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

Robert  McGregor, 
First  LieuUj  Corps  of  Engineers, 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  IS.  A. 


X  I. 

REMOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER,  ARKANSAS  AND  KANSAS. 

Work  done. — ^The  snag  boat  Sheldon  was  used  on  this  wofk  from  Sep- 
tember 10  to  November  8,  1898.  From  September  10  to  October  24, 
1898,  the  work  was  done  under  an  allotment  from  the  appropriation, 
title  ^^  Improving  Arkansas  River,"  where  a  report  of  the  work  done  dur- 
ing this  time  will  be  found.'  From  October  24  to  November  8, 1898,  the 
boat  worked  over  the  river  from  the  mouth  of  White  River  Cut-off  to 
Bicker  Bend,  about  46  miles.  One  hundred  and  nineteen  snags  were 
removed,  7  overhanging  trees  cut,  and  8  drift  piles  broken  up.  The 
boat  returned  to  Newport,  Ark.,  on  November  13;  the  crew  was  dis- 
charged and  the  boat  laid  up. 

As  soon  as  the  appropriation  of  March  3, 1899,  became  available, 
repairs  were  commenced  on  the  Beauregard.    These  were  completed  on 
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June  8,  and  the  Beauregard  went  to  Pine  Bluff  to  begin  snag^n^  oper- 
ations at  that  point.  The  boat  lay  there  the  remaiuder  of  the  month 
because  the  river  was  at  too  high  a  stage  for  satisfactory  work. 

Channel, — No  opportunity  has  offered  for  recent  inspections  of  the 
river  over  its  entire  length.  In  such  portions  of  it  as  have  been  exam- 
ined (Lawson  to  Pine  Bluff,  about  100  miles)  at  medium  stages  there 
were  not  many  snags  showing,  but  the  number  rapidly  increases  as  the 
river  falls  to  low  stage.  The  banks  of  this  stream  are  very  unstable, 
making  frequent  contributions  of  fallen  timber,  and  rendering  snagging 
operations  a  continuing  necessity. 

Money  statement. 

Jnly  ly  1898,  balance  unexpeDded 97,665.99 

Amoont  appropriated  by  liver  and  harbor  act  approved  March  3, 1899. . .    20, 000. 00 

27,6o5.?*9 
Jane  30, 1899,  amonnt  expended  during  fiscal  year 4,448.31 

July  1, 1899,  balance  unexpended 2^207.08 

July  1,1899,  outstanding  liabilities 70a00 

July  1, 1899,  balance  ayailable 22,507.08 

i Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maiutenance  of  improvement 25,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


APPROPBIATIONS. 

Appropriations  for  operating  snag  boats  on  the  Arkansas  Riyer  have  been  made 
intermittently  since  1832.  Many  of  the  early  appropriations  were  combined  with 
those  of  other  rivers  without  stated  distribution  ot  funds.  The  estimate  of  expendi- 
tures is  not  given  as  absolute,  but  as  a  close  approximation. 

Jnly  3, 1832  (less  $38  carried  to  surplus  fund) $14,963.00 

March  3, 1835 40,000.00 

March  3, 1837 25,000.00 

July  7,1838  (less  $1,115  66 carried  to  surplus  fund) 38,884.34 

From  appropriations,  1842-1844  (estimate) 80,000.00 

August  30, 1852  (less  $269.47  carried  to  surplus  fund) 39, 730.53 

From  appropriations,  1866-1878  (disbursements  reported  by  Colonel  Suter)  344, 831. 59 

March  3, 1879  (part) 30,00a00 

June  14, 1880  (part) 35,000.00 

March  3. 1881  (part) 25,000.00 

August2,1882 35,000.00 

Jnly  5, 1884 36,000.00 

August  5, 1886 19,875.00 

August  11, 1888 25,000.00 

September  19, 1890 20,000.00 

July  ia,1892 20,000.00 

August  18, 1894 20,000.00 

June3,1896 20,000.00 

March  3, 1899 20,000.00 

Total  appropriations 889,283.46 

Expended  to  June  30, 1898 861,628.07 

Unexpended  Jnly  1, 1898 27,655.39 


COMMRRCIAL  STATISTICS. 

The  commerce  of  this  stream  is  given  under  the  head  "Improving  Arkansas  Biver, 
Arkausaa." 
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Xa. 

IMPROVEMENT  OP  ARKANSAS  RIVER,  ARKANSAS. 

Permanent  improvement — On  accoaut  of  the  continaed  high  stage  of 
the  river  after  the  appropriation  of  March  3,  1899,  became  available, 
nothing  was  done  toward  extending  the  works  already  built  or  toward 
repairing  those  damaged  by  the  fl(KKl  of  May,  1898. 

Survey  was  made  of  the  river  from  Little  Eock  to  Cribbs  and  the 
notes  plotted.  The  board  of  engineers  appointed  by  Special  Order  No. 
13,  Headquarters  Corps  of  Engineers,  March  11, 1899,  examined  this 
portion  of  the  river  in  June,  1899,  and  adjourned  until  low-water  sea- 
son to  make  final  examination  of  the  stream. 

Flant — The  Cleveland  was  repaired  as  follows:  New  wheel,  new  roof, 
new  after  mud  drum,  new  fantail  deck;  calked  above  water  line;  hull 
and  cabin  painted.  The  quarter  boat  Charleston  was  calked  above 
water  line ;  new  rakes,  new  roof,  and  new  deck  were  placed.  Six  barges 
were  repaired  for  service. 

Snagging  operations. — Under  an  allotment  of  $15,000,  provided  in 
appropriation  of  June  3, 1896,  to  be  expended  for  removing  obstruc- 
tions, etc.,  the  snag  boat  Sheldon  began  work  on  this  stream  at  the 
mouth  of  White  River  Cut-off  September  10, 1898.  She  worked  up  to 
Douglas,  61  mUes  above  the  mouth  of  the  river,  by  September  20; 
remained  there  until  September  28  on  account  of  high  water;  ran  down 
to  Arkansas  Post,  and  worked  up  to  Pine  Bluff,  107.5  miles  above  the 
mouth,  by  October  21.  Two  hundred  and  seventeen  snags  were  removed, 
7  trees  cut,  and  11  drift  piles  were  broken  up. 

Under  an  allotment  of  $40,000  provided  by  act  of  March  3,  1899, 
from  this  appropriation  title,  to  be  expended  in  removing  obstructions, 
etc.,  plans  and  specifications  were  prepared  and  bids  invited  for  a  new 
snag  boat  for  this  river,  and  for  a  new  hull  for  the  Beauregard.  The 
Beauregard  was  also  repaired  for  the  present  season's  work.  Sixty  feet 
of  false  gunwales  were  placed  on  each  side,  beginning  at  forward  rake 
and  running  aft;  new  wheel,  new  after  mud  drum,  and  new  fantail 
deck  were  placed,  and  main  deck  patched  in  many  places  along  guard 
and  forward  of  boilers.    The  machinery  was  thoroughly  overhauled. 

Condition  of  the  work. — All  the  works  that  have  been  built  for  the 
permanent  improvement  of  this  stream  are  more  or  less  in  need  of 
repairs.  Those  in  the  20-mile  reach  just  above  Little  Kock  are  in 
especially  bad  condition.  The  revetment  in  Fletchers  Bend  is  practi- 
cally destroyed.  The  works  at  the  foot  of  Greathouse  Bend  have  been 
flanked,  and  are  in  danger  of  becoming  a  more  serious  obstruction  than 
the  shoal  they  were  designed  to  improve. 

Recommendations  and  remarJcs. — The  plant  now  owned  by  this  appro- 
priation, that  is  in  serviceable  condition,  consists  of  one  small  stern- 
wheel  steamboat  20  feet  by  100  feet,  fitted  with  engines  8^  inches  in 
diameter  by  3^foot  stroke;  six  barges,  and  one  quarter  boat  that  will 
quarter  about  32  men. 

Pending  the  action  of  the  board  authorized  by  act  of  Congress  of 
March  3, 1899,  no  recommendations  are  made  for  continuing  the  exist- 
ing project.  For  maintenance  of  works  already  constructed  the  sum 
of  $50,000  will  be  required. 
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Money  statement. 

July  1, 1898,  balance  nnexpended $8,865.45 

Amount  appropriated  by  river  and  harbor  act  approyed  March  3, 1899  ...   100, 000. 00 

108,865.45 
Jane  80, 1899,  amount  expended  during  fiscal  year 10, 995.71 

July  1, 1899,  balance  unexpended 97,869.74 

July  1, 1899,  outstanding  liabilities 1,200.00 

July  1, 1899,  balance  available 96,669.74 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 50,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIAT1019S. 

Prior  to  1886  appropriations  were  made  for  special  works.  The  act  of  An^ast  5, 
1886,  and  subsequent  acts  made  appropriations  for  the  improvement  of  the  river  in 
accordance  with  approved  project.  The  acts  of  August  17,  1894,  and  June  3,  189^ 
also  made  appropriations  for  removing  obstructions  and  operating  snag  boats. 

Special  work* 

June  14, 1880  (Pine  BluflF) $25,000.00 

March  3,1881  (Pine  Bluflf) 23,000.00 

August  2. 1882  (Pine  Bluff) 20,000.00 

July  5, 1884  (Pine  Bluff) 65,500.00 

July  5, 1884  (Fort  Smith) 5,000.00 

August  5, 1886,  part  (Pine  Bluff) 8,000.00 

August  5, 1886,  part  (Dardanelle) 10,000.00 

August  5, 1886,  part  (Fort  Smith) 13,000.00 

$159,500.00 

Present  project. 

August  5, 1886  (part) 44,000.00 

August  11, 1888 150,000.00 

September  19, 1890 180,000.00 

July  13,1892 260,000.00 

August  18, 1894  (part) 240,000.00 

June  3, 1896  (part) 86,000.00 

March  3, 1899  (part) 60,000.00 

1,009,000.00 

Bemoving  oh$truotionB. 

August  18, 1894  (part) 10,000.00 

June  3, 1896  (part) 16,000.00 

March  3, 1899  (part) 40,000.00 

65,000.00 

Total  appropriations 1,233,500.00 

Expended  to  June  30, 1898 1,124,634.55 

%  

Unexpended  July  1,1898 8,865.45 

Expended  to  June  30, 1898,  on  special  work 159, 500. 00 

Expended  to  June  30, 1898,  on  project 943,025.61 

Expended  to  June  30, 1898,  on  removing  obstructions 22,  lOs!  94 

Total 1,124,634.65 


COMMERCIAL  8TATIBTICS. 


The  steamboats  report  the  river  navigable  all  the  year  endinc  June  1, 1899.  Six- 
teen inches  is  the  shoalest  reported  betwoen  Fort  Smith  and  Webber  Falls,  24*iDohe8 
between  Dardanelle  and  mouth  of  river.  Navigation  was  stopped  by  ice  from  Feb- 
ruary 6  to  February  19,  1899,  both  dates  inclusive. 
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List  of  ve$8€U  that  navigated  Arkan$a$  BiveKf  Arkamaa,  from  May  SI,  2898,  to  June 

i,  1899, 


Ton- 
nage. 

Draft,  loaded. 

Between— 

Round 
trips. 

Passen* 
gers. 

Name. 

Steam- 
era. 

Barges. 

131 

50 
92 
198 

Ft.  in. 

3  0 

22 
8     0 
2     0 
2      0 
2      0 

4  0 
8      6 
8      6 

5  0 

8      0 

2     2 

5      0 
5      3 

rLittle  Rook  and  Eafflea 

17 
\       84 

■J 

XriVM^ -.,^,r-,-r 

Ft.  in. 
8    0 

Little  Rock  and  RoaeriUe 

,«« 

2    6 
4    0 

*"8*"6' 
4    0 

Little  Rock  and  Stoata 

Little  Rook  and  Foorohe  ............. 

1         ^    1    -'-" 

C  E.Tavlor 

Oat  of  Little  Rock 

5 

40 

20 

9 

44 

7 

5 

\        44 

7 

Jj,  E.  patton 

Cut-off  and  Arkansas  City 

J.P.Gase 

Dardaneile  and  Carden  Bottom 

Little  Rook  and  Fourche  Le  Fevre  ... 
Little  Rock  and  Ross  Hollow 

T)ewe V  So.  2 

Myrtle  Ctorey 

Choctaw  ............ 

10 
149 
341 
220 
472 

160 

47 

189 
240 

150 

Little  Rock  and  Stonts 

17 

J.N.Harbin 

Memphis  and  Pine  Bluff 

1,040 

W.  H.  Grapevine 

T.ncille  Nowland 

do  ................................ 

120 

do 

168 

8    0 

rLittle  Rook  and  Pine  Bluff 

Myrtle  B 

iLittle  Rook  and  Carden  Bottom i 

/Fort  Smith  and  Webber  FaUs ;\        .« 

Alarm 

iKort  smitnand  nney ij 

7     0  '   K«w  Orlftana  to  Donfflaa 1             1 

Orescent.      ......... 

6    0 

New  OrlAani  to  CummingTi 

1 

Claeeiflcation  of  commerce  reported. 


Articles. 

1899. 

1898. 

1897. 

1896. 

1895. 

Cotton  .................................. 

Ton». 

5,342 

12,714 

36 

70 

8,439 

3,944 

4,321 

2,189 

24,433 

341 

7,134 

Tons. 

4,867 

22,140 

12 

33 

637 

12,072 

1,199 

1,279 

9,811 

8,000 

3,528 

Tons. 

5,605 

12,285 

30 

158 

640 

8,175 

685 

445 

23.219 

11,930 

2,975 

Tons. 

4,437 

9,576 

8 

241 

4,112 

170 

8,580 

1,579 

19, 070 

1,545 

9,948 

Tons. 
4,274 
9,146 
12 

Cotton  seed 

Hides  and  skins 

Livestook 

175 

Lmnber  -  r ^ 

2,733 

Staves  and  bolts 

613 

Prov-isions 

2,033 

Qrain 

1  992 

Saw  logs 

17,400 

Hewnpilea 

Misoellaneoua  freights 

12,220 

Total  ft«iffhts 

68.963 

68,578 

66,077 

64,261 

50  498 

£stim8ted  Talus 

12,467,271 

$1,626,756 

$1,657,218 

$2,408,720 

$2,880,420 

IMPROVEMENT  OP  WHITE  RIVER,  ARKANSAS. 

The  work  daring  the  fiscal  year  ending  Jane  30, 1899,  has  been  con- 
fined generally  to  care  of  property.  In  August  and  September,  1898, 
the  snag  jboat  Sheldon  made  a  patrol  over  the  river  from  Black  Island 
to  the  mouth  of  White  River  Out-off,  and  found  the  river  in  good  con- 
dition, there  being  only  16  snags  removed  and  62  overhanging  trees  cut 
in  the  258  miles  passed  over  by  the  boat.  As  soon  as  the  appropriation 
of  March  3, 1899,  became  available  repairs  were  begun  to  the  Sheldon 
and  to  the  Riversidej  to  place  them  in  condition  for  active  operations  as 
soon  as  the  rivers  fell  to  suitable  stages.  The  Sheldon  was  calked  above 
the  water  line,  new  chimneys,  new  roof,  and  new  deck  between  the  shears 
were  placed,  and  the  boat  was  painted.  The  Riverside  was  calked  above 
water  line,  some  minor  repairs  made  to  deck,  and  the  boat  painted.  A 
new  roof  was  placed  on  the  dredge  Van  Frank  and  the  hull  was  calked 
above  water  line. 

Snagging  operations  will  commence  July  1, 1899. 

Below  Newport  the  river  is  in  good  condition  and  navigable  at  its 
lowest  stages  by  boats  of  3ibot  draft.    The  banks  are  stable  and  snags 


Digitized 


byGoogk 


2036      REPORT  OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

do  not  accamnlate  rapidly.    Above  the  mouth  of  black  Biver  Wliite 
Uiver  is  not  navigable  all  the  year. 

Remarks  and  recommendations. — ^The  appropriation  of  March  3,  1899, 
completes  the  amount  estimated  for  the  completion  of  the  project.  The 
appropriation  of  the  same  date  for  the  improvement  of  Upper  l^Thite 
Biver  by  locks  and  dams  separates  the  stream  into  two  parts.  Some 
provision  should  be  made  for  the  preservation  of  the  channel  of  the  river 
from  the  site  of  the  first  lock  to  the  mouth  of  the  stream.  Also  while 
the  locks  are  building  it  is  more  than  probable  that  occasional  work 
will  be  required  in  the  channel  above  the  locks  built.  A  steam  snag 
boat  c£^  probably  be  employed  four  months  each  year  on  this  duty. 
Counting  the  working  expenses  of  the  boat  at  $2,000  a  month  and  the 
expenses  while  in  ordinary  at  (150  a  month,  the  amount  required  each 

J  ear  will  be  $9^200,  or  the  biennial  appropriation  should  be  not  less  than 
18.400. 

It  is  thought  not  worth  while  to  maintain  any  of  the  works  between 
Batesville  and  Buffalo  Shoals,  as  they  will  be  flooded  by  the  pools  in 
the  lock  and  dam  system.  During  the  construction  of  this  system, 
should  changes  in  the  channel  cause  any  of  the  contraction  works  to 
become  obstructions  to  navigation,  the  works  so  obstructing  can  be 
removed  with  the  biennial  appropriation  mentioned. 

To  procure  and  maintain  an  unobstrilcted  channel  the  year  round 
from  the  first  lock  to  the  mouth  of  Black  Biver,  it  is  estimated  that 
$2,500  will  be  required  each  year  for  operating  drodge.  Including  this 
work  with  the  open  river  work  first  mentioned,  the  biennial  appropria- 
tion should  be  $23,000. 

Money  statement. 

July  1, 1898,  balance  anexpended ^,669.45 

AmoQDt  appropriated  by  river  and  harbor  act  approved  March  3,  1899. . .     14, 815. 00 

24, 484.  45 
June  30, 1899,  amount  expended  during  fiscal  year : 

On  White  River $6,093.18 

On  Cache  Kiver 378.84 

6,471.02 

July  1, 1899,  balance  unexpended 18,013.43 

July  1,  1899,  outstanding  liabilities 650.00 

July  1, 1899,  balance  available 17,363.43 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 12^000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lo66  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


APPROPRIATIONS. 


Appropriations  for  this  river  have  been  partly  for  limited  Teaches,  partly  for  the 
whole  river,  and  partly  for  this  river  in  combination  with  others. 
The  appropriations  for  this  river  separately^  and  for  reaches  of  it,  are  as  follows: 


June  23, 1874 $50,000 

August  14, 1876 10,000 

March  3, 1879 10,000 

June  14, 1880 20,000 

June  14, 1880 5,000 

March  3, 1881 8,000 

August  2, 1882 6,000 

August  2, 1882 4,000 

July5,1884 35,000 


August5,1886 $18,000 

August  11, 1888 25,000 

September  19, 1890 30,000 

July  13,1892 75,000 

August  18, 1894 52,000 

June3,1896 22,000 

March  3, 1899 14,815 


Total 384,815 

Expended  to  June  30, 1898 $360, 330.  SS 

Unexpended  July  1, 1898 1 ^.        9,668.45 
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OOMMBBCIAL  8TATI8TI08. 


Nayigation  aboye  the  month  of  Black  Riyer  waa  soapended  on  aoeonnt  of  low 
"water  from  August  1  to  October  10, 1898.  No  steamer  reports  going  aboye  Oakland, 
121  miles  above  ^atesville.    Rafts  were  floated  firom  points  farther  up. 

IA$t  of  hoaU  navigating  White.  Biver,  Arhan9a9*fr(m  May  SI,  1898,  to  June  1, 1899. 


Name. 


Qnlekttep 

OmutIcQiimii  ... 
F.W.  Tucker.. 

B«x 

SmiDA. ......... 

A.S«ltsmMi... 
New  Mmttie... 
Bhiek  Diamond 


Ton- 
nage. 


06 

185 

100 

103 
6 

M 
180 

18 


I>nift,  loaded. 


Steam- 


Bargee. 


Ft.  in. 

2     6 


4  0 

8  6 

8  0 

8  0 

5  0 
8  0 


Ft,  in. 

6     0     Ne^ 


Between— 


tandBnflklo  . 


8     6 


kwporti 

If. ...do 

6  I  Newport  and  HoBeea  . 
I  Newport  and  Oakland  . 


8     6 


Towmg  between  Clarendon  and  Ne- 
gro sm. 

Deaarc  and  Churendon 

Devall  Bloir  and  Negro  HiU 

Jndaonla  and  Negro  Hill , 

Memphiaand  Cliraidon 

Tdwtakg  to  Deyall  Bloir 


Bonnd 
tripe. 


1 
82 
1 
(») 

107 

10 

8 

45 

(») 


gera* 


280 


181 
'450 


CUueifioaiion  of  commerce  reported. 


ArUclee. 


1800. 


1806. 


1807. 


1806. 


1806. 


Cotton 

Cottonseed , 

Hides  and  skins 

Livestock 

Lumber 

Staves  and  bolts 

Provisions 

Grain 

Square  timber 

Saw  logs 

Railroad  tiee 

Cedar 

Miscellaneoos  flights.. 


Total  freights. 
Estimated  value 


Tom. 
8.478 
080 
1 

12 

112 

7,880 

820 

300 

1.085 

70,610 


6,525 
4,788 


Tons. 

4,828 

070 

61 

40 

6,538 

21,184 

334 

167 

1,660 

41,038 

10,231 

12,400 

3,277 


Ton*. 

8,860 

1.125 

87 

110 

2,865 

0,850 

4,302 

074 

2,840 

14,215 

14,600 

15, 810 

8,725 


Ton$. 

4,608 

1,006 

87 

108 

2,078 

6,820 

1,748 

725 


18,188 
25,125 
16,800 
2.450 


Tons. 

4,028 

6,721 

00 

101 

4.610 

5,208 

8,006 

647 

2.750 

23,751 

13,520 

1,080 

1,844 


105.801 


102,337 


73,062 


74,882 


73,750 


$1,615,031 


$1,415,018 


$2,435,814 


$2,056,001 


$2,404,877 


X4. 

IMPROVEMENT  OF  BUFFALO  FORK  OF  WHITE  RIVER,  ARKANSAS. 

This  is  a  new  work.  The  appropriation  of  March  3, 1899^  is  based  on 
the  report  of  a  survey  made  to  comply  with  the  requirements  of  river 
and  harbor  act  of  Jane  3, 1896.  This  report  is  printed  on  page  1994, 
Beport  of  Chief  of  Engineers,  1897.  The  work  proposed  is  to  cut  the 
overhanging  timber  and  remove  firom  the  shoals  the  loose  and  solid 
rocks  that  project  above  the  general  plane  of  the  bed  of  the  shoals, 
from  the  month  to  the  mouth  of  Bush  Greek,  24^  miles. 

The  estimated  cost  is  $3,500. 

Nothing  has  been  done  on  this  work,  as  the  stream  has  been  at  too 
high  a  stage  for  satisfactory  work  since  the  appropriation  of  March  3, 
1899,  became  available. 

The  stream  is  not  navigable  all  the  year,  the  depths  on  the  shoals 
being  only  about  5  inches  in  the  low- water  seasons. 

Commerce. — ^Yery  little  steamboating  has  ever  been  attempted  on  this 
stream.  Some  flatboating  of  zinc  ore  and  rafting  of  cedar  poles  is  done 
when  the  stage  of  river  will  admit.    No  record  of  commerce  and  no 
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informatioii  of  any  steamboat  having  been  on  the  river  this  year  oonld 
be  obtained. 

'Money  $tatement 

Amount  appropriated  by  river  and  harbor  act  approved  Biaroh  3, 1899. ..     $3, 500. 00 
July  1, 1899,  balance  unexpended  ... ^ 8,500.00 


X5. 

IMPROVEMENT  OP  UPPER  WHITE  RIVER,  ARKANSAS. 

The  appropriation  of  March  3, 1899,  which  is  the  first  made  for  this 
work,  is  based  on  a  report  made  to  comply  with  provisions  of  river  and 
harbor  act  of  June  3, 1896.  The  report  is  printed  in  Report  of  Ghief  of 
Engineers,  1897,  page  1992. 

The  project  is  to  make  slackwater  navigation  from  Batesville  to  Buf- 
falo Shoals  by  means  of  ten  fixed  dams  with  masonry  locks.  The  esti- 
mated cost  is  $1,600,000. 

The  distance  from  Buffalo  Shoals  to  Batesville  is  88.75  miles,  with  an 
average  fall  per  mile  of  1.64  feet.  The  low-water  discharge  is  about 
1,300  cubic  feet  per  second. 

The  dams  are  to  be  of  timber  cribs  filled  with  stone;  the  locks  to  be 
of  concrete  masonry  160  by  36  feet,  with  a  lift  of  about  14  feet  and  a  depth 
of  4  feet  on  lower  miter  sill. 

Work  done  this  year. — The  river  was  at  too  high  a  stage  for  survey 
work  until  May,  1899.  A  survey  party  was  then  placed  in  the  field  to 
cover  the  territory  from  the  site  of  the  first  lock  to  that  of  the  second 
one.  This  work  is  nearly  completed,  and  test  borings  at  the  probable 
lock  sites  to  determine  the  character  of  the  river  bottom  are  in  progress. 
A  little  preUminary  work  has  been  done  toward  plans  for  the  locks  and 
dams. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  Maroh  3, 1899.  ..$160, 000. 00 
June  30,  lo99,  amount  expended  during  fiscal  year 535.79 

July  1, 1899, balance  unexpended 159,464.21 

July  1, 1899,  outstanding  liabilitiee 1,100.00 

July  1,1899,  balance  avaUable 158,364.21 

[  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901 .  160, 000. 00 
•(Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  4, 1897. 


COMMBRCIAL  STATISTICS. 


There  was  no  navigation  on  this  portion  of  White  Hiver  between  An^st  1  and 
and  October  10, 1898,  on  account  of  low  water.  Oakland,  121  miles  above  Batesville, 
was  the  highest  point  to  which  a  steamer  went  during  the  year  ending  June  1, 1889. 

List  of  hoaU  navigating  Upper  White  River,  Arkan$a8,from  May  31,1898,  to  June  1, 1899. 


Name. 

Ton- 
nage. 

Draft,  loaded. 

Between— 

Bound 
trips. 

Passen- 

Steamers. 

Barges. 

gers. 

OniolcHtAn            ........ 

66 
135 

Ft,  In. 

2  6 

3  0 

Ft.  In. 
6       0 

2       6 

1 

f do 

S80 

OsArk  Queen  .......... 

Newport  and  McBees 

XftWT>ort  nnd  Oakland  . . , ,  r  r . . . 

^ 
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CUuHfioaiion  of  eommeroe  reported,  fiscal  year  ending  June  SO,  2899, 

Tons. 

Cotton 1,377 

Cottonseed 100 

Lumber ., 112 

Staves 130 

Cedar 6,525 

MisceUaneoDB  freights 815 

Total  freights 9,069 

Estimated  value $548,336 


X  6. 

IMPROVEMENT  OF  CACHE  RIVER,  ARKANSAS. 

No  work  has  been  done  on  this  stream  daring  the  fiscal  year  ending 
June  30, 1899. 

Since  the  appropriation  of  March  3, 1899,  became  available,  the  river 
has  been  at  too  high  a  stage  for  satisfactory  work. 

Channel. — The  banks  of  this  river  are  fairly  stable,  its  navigable 
stages  dei>ending  upon  stages  of  White  Biver.  Daring  extreme  low 
water  there  is  bat  6  to  8  inches  of  water  in  the  channel  over  the  shoals. 
The  stream  is  generally  narrow,  the  banks  generally  low  and  heavily 
timbered.  Fallen  timber  will,  in  many  places,  entirely  block  the  chan- 
nel, and  the  stream  is  reported  as  badly  obstracted  at  this  time. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1899. . .    $1, 000. 00 
July  1, 1899|  balance  unexpended 1|000.00 


APPROPRIATIONS  AND  ALLOTMENTS. 

August  11, 1888,  mouth  to  Riverside $7,000.00 

July  13, 1892,  mouth  to  Riverside 2,000.00 

August  17, 1894,  aUotted  from  White  River 2,000.00 

June  3, 1896,  allotted  from  White  River 2,000.00 

March  3, 1899,  mouth  to  James  Ferry 1,000.00 

Total 14,000.00 

Expended  to  June  30, 1898 12,621.16 

Unexpended  July  1,1898 378.84 

Appropriated  by  act  of  March  3, 1899 : 1,000.00 


14^000.00 


COMMERCIAL  STATISTICS. 

This  stream  was  not  navigable  from  July  15  to  September  1, 1898. 
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List  of  8teamhoai$  navigating  Cache  Eiver,  Arkan$as,fr<nn  May  SI,  1898,  to  June  1, 1899, 


Ton. 
nagf). 

Draft,  loMled. 

Between— 

Ronnd 
trips. 

PUMO. 

gen. 

Name. 

Stoam- 
ore. 

Barges. 

lolnnthf)  ...... -.-.-*.T 

5 
18 
5 

Ft.  %». 

1  8 

2  6 

3  0 

Ft.  in. 
2     1 
8     0 
8      0 

Maberry  and  Cache  Blyer  Bridge  .. 
Maberry  and  Cache  River  Bridge  .. 
De  Vail  Bluff  and  Kalache  Bay .... 

le 

18 

s 

15 

Blftok  Diamond 

SmiDA  .......T.^....... 

n 

CUuBiflcation  of  oommeroe  reported. 


Articles. 

18M. 

1808. 

1807. 

IM.. 

1886. 

Cotton          

Tom. 

50 

2 

2 

832 

801 

100 

4,220 

Ton$. 

Tom. 

Tims. 

ibna 

Cotton  seed 

Live  stock 

Lumber ..••.... 

1,176 
1.877 

800 
20,080 

44 

18,034 

RtavMi  and  bolts ,.,,.r- 

ProYislons 

Saw  logs 

7,040 

12,270 

7,670 

12.181 

flhiuare  timber ... 

600 

040 

ti7 

Total  freights 

7,867 

10,103 

84,080 

20,748 

12,00 

Bstimated  tsIuo 

$52,038 

$30,685 

$106,460 

$62,488 

$35. 4M 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

In  August,  1898,  the  snag-boat  Sheldon  made  a  patrol  over  the  river 
from  its  mouth  to  the  mouth  of  Current  Biver,  146  miles,  and  found  the 
river  in  fair  condition.  Fifty- two  snags  were  removed,  seven  overhang- 
ing trees  were  cut,  and  one  drift  broken  up.  This  boat  made  a  short 
trip  to  Strawberry  Out  off  in  June,  and  worked  four  days,  removing 
28  snags  and  cutting  10  trees. 

Channel. — This  stream  is  reported  as  being  badly  obstmcted  in  its 
upper  reaches  by  snags  and  fallen  timber,  more  especially  so  in  the 
vicinity  of  Big  Island,  Missouri.  This  reach  of  the  river  takes  in  what 
is  called  the  <^The  Chute"  and  ^^Duck  Boost."  These  places  have 
always  been  troublesome.  Below  the  mouth  of  Current  Biver,  3  feet 
was  the  shoalest  water  reported  during  the  year.  This  depth  was  found 
at  Bettie  Cravin  Shoal,  Kincade  Bar,  Spring  Biver  Shoal,  and  Julia 
Dean  Bar. 

Money  statement 

July  1, 1898,  balance  nnexpended $1,246.80 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1899. ..      8, 000.00 

9,246.80 
June  30, 1899,  amount  expended  during  fiscal  year 1, 138.71 

July  1, 1899,  balance  unexpended 8,108.09 

July  1,  1899,  outstanding  liabilitiea 225.0? 

July  1,  1899,  balance  available , 7,888.09 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901, 
for  maintenance  of  improvement 8^000.00 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Digitized 


byGoogk 


APPENDIX   X — ^REPORT   OP   LIEUTENANT  m'QBEQOB.      2041 

APPROPRIATIONS. 

Appropriations  hare  been  made  for  this  stream  separately  under  the  head  of 
''Improving  Black  River,  Missouri,"  and  "Improving  Black  River,  Arkansas  and 
Missoari.'^    They  are  as  follows : 


June  14, 1880 $15,000.00 

Maroh8,1881 6,000.00 

August2,  1882 10,000.00 

JoJyS,  1884 20,000.00 

Augusts,  1886 6,000.00 

August  11, 1888 6,000.00 

August  11, 1888 7,000.00 

September  19,  1890 6,000.00 


September  19, 1890 $7,000.00 

July  13,  1892 6,000.00 

August  18,  1894 9,500.00 

June3,1896 8,000.00 

Maroh3,  1899 8,000.00 

Total 110,500.00 


Expended  to  June  30, 1898 $101,253.20 

Unexpended  July  1, 1898 1,246.80 


COMMERCIAL  STATISTICS. 

The  river  was  reported  navigable  to  Poplar  Bluff  the  year  round  by  boats  of  16-inoh 
draft.  The  reaches  above  the  mouth  of  Current  River  gave  considerable  trouble  in 
the  months  of  August,  September,  and  October,  1898.  Below  the  mouth  of  Current 
River  the  river  ifM  navigable  all  the  year  by  boats  of  not  over  3-foot  draft. 

List  of  BteamboaU  navigating  Black  Biver,  Arkansai  and  AHaaouri,  May  SI,  1898,  to  June 

i,  1899. 


Ton. 
nage. 

Draft,  loaded. 

Between— 

Bound 
trips. 

Passen- 
gers. 

Name. 

Steam, 
era. 

Bargea. 

Boy 

25 

66 

68 

116 

47 

100 

13 
24 

FL  in. 
8     0 

2  6 

4      0 
4      0 

3  6 

4  0 

0  14 
2      0 

1  8 

Ft.  in. 
8      6 

5      0 
4      0 

8     6 

Yarioua  polnto  between  Bla«k  Bock 

and  Poplar  Bluff. 
Newport  and  Paradise-, *-..-. ......... 

260 

95 
4 

89 
64 
52 
18 
8 
45 
45 
14 
27 
18 
80 
85 
24 

(f) 
168 

Qoickstep 

W.J.Bryana 

do 

22 

A.  R.  Bragg 

Black  Rock  and  Newport 

78 
200 

(Black  Rock  and  Johnson...*. 

Krata 

Black  Rook  and  Martin 

Black  Rock  and  Newport 

(Newport  and  Johnson ................ 

P.W.Tucker 

8      6 

{ Block  Rock  and  Newport 

■'8"'6 
8      6 

iBlaok  Rock  and  MarUn 

Arthur 

Various  points  near  Poplar  Bluff 

Poplar  Bluff  and  Corolla 

100 

W.T.  Harwell 

64 

r....do 

Louisa 

J  Poplar  Bluff  and  Marshall  Mill 

1  Marshall  Mill  and  Lake  Slough 

[Poplar  Bluff  and  Old  River. 

200 

a  Sank,  4  miles  above  Elgin,  August  20,  1808. 
Cla89ifioaiion  of  commerce  reported. 


t                Artieles. 

1899. 

1898. 

1897. 

1896. 

1895. 

Cotton 1... 

Ton$. 
847 
883 

Ton: 
2,977 
1.224 

Tona, 

2,426 

1,819 

110 

125 

10.646 

24,995 

5,404 

194 

Tona. 

2.181 

9«> 

60 

62 

12,912 

5.866 

1;010 

738- 

Tona. 

1,478 

6,820 

96 

57 

12,840 

8,171 

2,604 

496 

487 

Coton  seed 

Hides 

Livestock 

8 

12.167 

17,856 

184 

162 

Lnmber 

22.840 

9,710 

602 

146 

579 

40.882 

1.500 

Staves  and  bolts 

Provisions 

Grain 

Spokes 

Saw  logs 

67,922 
a  782 

58,880 
4,670 

76,078 
7,184 
2,400 
1,046 
818 

88,931 

18,441 

400 

Railroad  ties 

Pilhig 

fiqqarA  timber.  ».-r T.T..^,....r..-...^. ....... 

60 
855 

1.600 
2.735 

1.860 
1,482 

1,600 
978 

Mlscellaneona  freights 

Total  freights 

78.404 

115,612 

111,  611 

111.278 

182,488 

RffUmfttfHlvalnff...... r 

$519,886 

$788. 640 

$1,704,799 

$891,487 

$1,085,415 
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X8. 
IMPROVEMENT  OP  CURRENT  RIVER,  ARKANSAS  AND  MISSOUKI. 

Work  done. — The  snag  boat  Sheldon  made  a  patrol  over  tliis  river 
from  its  month  to  Johnson  (25  miles)  in  Angnst,  1898,  removing  33  snags, 
cutting  13  trees,  and  breaking  ap  4  drift  piles.  While  working^  in 
Wild  Cat  Chute,  August  11,  the  boat  struck  a  log  projecting  firom  the 
bauk  and  broke  a  hole  in  the  starboard  side.  The  hole  was  covered  by 
temporary  battens  and  the  boat  ran  to  Newport,  where  it  ^vas  side 
docked  and  the  hole  repaired. 

Channel. — Ko  opportunity  for  recent  inspection  of  this  stream  has 
offered.  Its  low- water  depths  from  the  mouth  to  Johnson  are  said  to 
be  3^  feet;  from  Johnson  to  Little  Black  Eiver,  8  miles,  2  feet,  and  from 
Little  Black  River  to  Buffalo  Creek,  32  miles,  16  inches.  Timber  men 
report  considerable  work  required  on  this  stream  between  the  mouth 
and  the  Missouri  State  line,  about  43  miles. 

The  appropriation  of  June  3, 1896,  completed  the  amount  estimated 
for  the  completion  of  the  project.  The  last  appropriation,  March  S, 
1899,  was  made  for  continuing  improvement  and  for  maintenance. 

Money  statement. 

Jnly  1, 1898,  balance  unexpended ^1, 161.26 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1899 ...       5, 000. 00 

6,161.28 
June  90, 1899,  amount  expended  during  fiscal  year 1, 088.31 

July  1, 1899,  balance  unexpended 6, 072.95 

July  1, 1899, balance  available 5,072.95 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1901,  for  maintenance  of  improvement 2^000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIOKS. 

The  early  examinations  of  this  river  were  made  under  appropriations  for  this  in 
combination  with  other  streams.  The  independent  appropriations  for  this  stream 
are  as  follows : 

June  2, 1872,  Current  River,  Missouri $^,000.00 

March  3, 1881,  Current  Eiver,  Arkansas  and  Missouri 2.000.00 

August  18, 1894,  Current  Eiver,  Arkansas  and  Missouri 8, 000. 00 

June  3, 1896,  Current  River,  Arkansas  and  Missouri 2, 000. 00 

March  3, 1899,  Current  River,  Arkansas  and  Missouri 5,000.00 

Total 22,000.00 

Expended  to  June  30, 1898 15,838.74 

Unexpended  July  1, 1898 1,161.26 
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COMMEBCIAL  STATISTICS. 

The  ootnmdrce  of  thU  stream  oonsistB  chiefly  of  rafted  material.  Cotton,  cotton 
seed,  Inmher,  and  some  misoellaneooB  freights  were  handled  on  steamers  that  did 
not  navigate  the  stream  above  Johnson. 

JAst  of  $Uaml>oat8  that  navigated  Current  Biver,  Arkansas  and  MUsauri,  fr<m  May  SI, 

1898 y  to  June  ly  1899, 


]^«me.     . 

Ton- 
nage. 

Dnft,  loaded. 

Between— 

Bound 
trips. 

Passen- 

Steamen. 

Barges. 

gers. 

-|Crft<A      

47 
100 

Ft,  In. 
8       6 
4       0 

Ft,  In, 
3       6 
3       « 

Black.  Rook  and.  JohnAon 

8 

188 

B*.  W.Tnoker 

liT<^wport  and  iTolinaon. ....... ...... 

Classifloation  of  oommeroe  reported. 


A  rticles. 


1899. 


1898. 


1897. 


1896. 


1895. 


Cotton 

Cottonseed 

Xinmber 

Bta-res  and  bolts 

G-rain 

Provisions 

Saw  logs 

Bailroadties 

Square  timber 

lUAoellaneons  freights . 


Total  freights. 
ISstimated  value  — 


TmM. 
740 


480 
660 


50 

21,353 

750 


24,457 


Tont. 

812 

805 

8.048 

2,759 

44 


81,258 
5,083 
2,740 
6,278 


Tonf, 

610 

800 

880 

920 

20 

2,520 

10,070 


1,360 


Tofif. 

719 

423 

292 

1,875 

830 

200 

23,730 

1,667 

1,045 

86 


52,417 


17,078 


29,867 


$185, 259 


$306,216 


$581,528 


$227,291 


Tont. 

875 

560 

1,026 

4,225 

175 

540 

18,479 

8,388 

1,500 

502 


81,205 


$362,447 


Xg. 
IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  ARKANSAS. 

Other  than  care  of  the  snag  boat  owned  by  thiB  appropriation,  noth- 
ing has  been  done  daring  the  fiscal  year  ending  Jane  30, 1899.  Since 
the  appropriation  of  March  3,  1899,  became  available  the  river  has 
been  at  too  high  a  stage  for  snagging  operations. 

Channel. — No  opportunity  for  recent  inspection  of  this  stream  has" 
offered.  The  banks  are  generally  permanent,  and  the  low- water  depths 
from  12  to  14  inches  on  crossings.  The  low- water  periods  are  five  to 
seven  months  long,  the  navigable  periods  depending  npon  the  stages 
of  the  Mississippi  Eiver. 

Money  statement 

July  1, 1898,  balance  nnezpended $678.89 

Amount  appropriated  by  river  and  harbor  act  approved  March  8, 1899. ..      8, 000. 00 

8»678.89 
June  30, 1899,  amonnt  expended  daring  fiscal  year ^....         582.54 

Jnly  1, 1899, balance  unexpended 8,091.85 

July  1, 1899,  oututanding  llabiUties -.         100.00 

July  1, 1899,  balance  available 7,991.85 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1901,  for  maintenance  of  improvement 8,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 


Digitized 


byGoogk 


2044      BEPOBT  OF  THE   CHIEF  OF   ENGINEEB8|  U.  8.  ARM7. 

APPROPBIATIOK8. 

The  earlier  examinationB  and  the  earlier  operatioiu  were  made  under  mppvOTs^ 
tions  for  this  in  conjunction  with  other  riven.  Of  the  expenditures  iinnffr  umb 
appropriationB  this  office  has  no  record. 

The  separate  appropriations  are  as  follows: 

March  8,  1871 #lQ,OCi&« 

June  14,1880 6,00aa 

July  5, 1884 12,00Ql« 

August  6, 1886 8,00&ff 

August  11, 1888 4*00a» 

September  19, 1890 4,00aa 

August  18, 1894 183,000.9 

June  3, 1896 8»O00.« 

March  3,1899 8,00ail 

Total 142,00a6l 

Expended  to  June  SO,  1898 •     58,336LI1 

Unexpended  July  1,1898 ...••••••  673L9 


OOMMBRCIAL  BTATISITOS. 


No  boats  report  doing  any  business  above  Wittsburg.    The  river  was  not  iiav]g»> 
ble  to  this  point  f^om  July  1  to  December  1, 1898. 

Liei  of  8t€amhoai$  thai  navigated  St,  FranoU  River,  Arkaneae,  from  May  SI,  ISSS,  U  Jwm 

1, 1899. 


Kame. 

Ton- 
nage. 

Draft,  loaded. 

Between— 

Bomd 

Pms» 

Stoaman. 

Barges. 

trips. 

gm. 

L.B.Patton 

02 

M 

180 

8 

3 

8 
5 
(«) 

Fut, 
4 

Memphis  and  Wlttabnrg 

Helena  and  Wlttaburg.* 

65 

8 

1 

RockCitj 

NewMattie 

Memphis  and  Mailanna 

Madison  and  Wittoborg 

i 

John»»..i-f...» 

a  Not  reported. 
Claseifloaiian  ofoommeroe  reported* 


Articlea. 

1898. 

1898. 

1897. 

1806. 

1886. 

Cotton 

Torn.         Ton9. 
068            <Lna 

Ttm». 

1,740 

S.021 

20 

2,570 

10,350 

14,512 

2,585 

1.650 

68,330 

100 

520 

Tone, 
675 
7S1 
8 

aoo 

6.600 

6,084 

751 

380 

61.700 

1.670 

106 

Mi 

m 

Cottonseed 

8,723 

1,410 

642 
2,270 
6,874 

100 

788 
0,545 
1.250 

530 

Hides 

lilve  stock T......-r. 

les 

900 
415 
200 
10 
21.895 
835 
288 

Lnmber-  .^.. 

Staves  and  bolts 

Provisions 

Grain 

Saw  loin 

Bailroadties 

i«i 

Total  freights 

27,892  1      23,819 

07.348 

67.740 

88.Mff 

$815,450  1  tBsei  ^i 

#1,117,881 

6401,457 

mi,m 

^  Seventy-flye  thousand  dollars  of  this,  hj  the  conditions  of  the  act,  ireie  to  be 
expended  by  the  Mississippi  fiiver  Commission, 
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X  10. 


IBiPEOVEMENT  OP  ST.  PEANCIS  RIVER,  MISSOURI. 

Kg  work  has  been  done  on  this  stream  since  the  close  of  the  fiscal 
year  ending  June  30, 1897.  The  property  belonging  to  this  appropria- 
tion was  shipped  to  Little  Eock  in  March,  1898.  The  small  balance 
that  was  on  hand  at  the  close  of  fiscal  year  ending  June  30, 1898,  was 
used  in  paying  freight  charges  and  in  care  of  the  property. 

Timber  men  report  the  channel  greatly  obstructed  by  snags  and  logs 
at  low  stages. 

Money  statement. 


Jnly  1, 1898,  balance  unexpended 

June  SO,  lSd9,  amount  expended  daring  fiscal  year  . 


$59.97 
69.97 


APPROPRIATIONS. 

This  reach  of  river  is  understood  not  to  haye  been  included  in  the  snagging  opera- 
tions under  the  early  appropriations  for  snagging  in  Western  rivers.  Its  specific 
appropriations  are  as  follows: 

August  11,  1888 $6,000.00 

September  19,  1890 10,500.00 

August  18, 1894 5,000.00 

Total 20,600.00 

Expended  to  June  30, 1898 20,440.03 

Unexpended  July  1, 1898 69.97 


COMMERCIAL  STATISTICS. 

The  commerce  of  this  stream  is  that  arising  solely  from  lumber  industries.  It  is 
reported  that  nearly  aU  of  the  stave  timber  has  been  cut,  and  that  stave  men  are 
ffomg  to  other  localities.  The  steamer  El  Blanco,  61  tons,  20-inch  draft,  is  the  only 
boat  reporting  from  this  stream  this  year.  It  was  engaged  in  towing  timber  and 
lumber  to  Poplin,  Mo.,  making  only  short  runs  to  nearby  points. 

The  stream  was  not  navigable  from  August  1  to  September  15, 1898. 

ClassyicaiUm  of  commerce  reported. 


Artioles. 

1899. 

1898. 

1897. 

1896. 

1896. 

LUmbW  t..**'r-'rT.**i-..«.'...-tTT...*r.iT-i.i- -r  - - 

T&ns. 
6.836 

*1? 

Tons. 

2,004 

1.076 

46 

83 

25 

Tons. 

1,880 

7,547 

10 

46 

49 

Tons. 
700 
9.660 

Tons. 
8.100 
7.106 
60 

RtAvMand  hnltii 

ProTlsions  ........................................ 

Qraiii 

11 

MisoellAneonB  freiehta 

250 

69 

Spokes 7 

2,100 
17,400 
4,762 

Sawloes 

8.650 
1,682 

16,664 
1,221 

11.714 

927 

110 

1,074 

12,000 

Piling?. 

SqaAre  timber - 

Railroad  ties 

1,961 

876 

Total  freights 

19,359 

23,170 

23,306 

35.497 

22,326 

Ettimat^dTaliie....... 

172,001 

$72,878 

$75,426 

$135,029 

$79,091 

This  river  is  crossed  near  Wappapello  by  the  Cape  Girardeau  and  Fort  Smith  Rail- 
way, at  Poplin  by  the  Poplar  Bluflf  and  Cairo  Branch  of  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway,  and  at  St.  Francis  by  the  St.  Louis  Southwestern  Railway. 
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[The  references  in  roman  are  to  part  (or  volnme)  and  thoso  in  arable  to  page.] 

A* 

Acts  of  Oon^ress.    See  Laws. 

Acashnet  River,  Mass.     See  New  Bedford. 

ARate  Bay.  Minn.,  improvement  of  harbor 1,449:  ni,S 

Abnapee  Harbor  and  River,  Wis.: 

Constrnction  of  bridge  atAlgoma :      1,632 

Improvement  of  harbor I,  462;  rv,  2751 

Alabama  River,  Ala.,  improvement  of i,  299;  ii,  1676 

Albany,  N.  Y.,  removal  of  wreck  in  Hudson  River i,  163;  ii,  1315 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

via 1,229;  n,  1481 

Albemarle  Sound,  N.  C: 

Improvement     of     waterway    to    Norfolk,    Va.,    via    Currituck 

Sound 1.229;  n,  1481 

Iinprovement   of    waterway    to    Norfolk,    Va.,    via    Pasquotank 

River  I,  228;  ii,  1480 

Albina,  Or^.,  harbor  lines i,  89;  iv,  3251 

Alburg,  Vt. ,  construction  of  bridge  across  Lake  Champlain i,  619 

Alexandria,  Va.,  removal  of  wreck  in  Potomac  River  near i,  222;  n,  1442 

Algoma,  Wis.,  bridge  of  city  of 1,632 

Alnambra  Slough,  Cal.,  construction  of  bridge  across i,  623 

Allegheny,  Pa.,  harbor  lines i,89;  ni,2449 

All^heny  River,  Pa.: 

Construction  of  locks  and  dams i,421;  iii,2404 

Improvement  by  open- channel  work 1,423;  iii,2410 

Improvement  of  Pittsburg  Harbor i,419:  in,  2897 

Survey  of 1,428;  in,2411 

Alligator  Creek  or  River,  S.  C: 

Examination  and  survey  to  Charleston 1,355 

Examination  and  survey  to  EstherviUe-Minim  Creek  Canal 1, 355 

Alligator  Head,  Matagorda  Bay,  Tex. ,  examination  and  survey  of  harbor .      i,  846 

AUouez  Bay,  Wis.  (seeDuluth) i,449;  lii,3611 

Alloway  Creek,  N.  J.,  improvement  of i,  175;  ii,1858 

Alpena  Harbor,  Mich., improvement  of 1,511;  iv,3983 

Alsea  River,  Greg.,  improvement  of i,574;  iv,3313 

Altamaha  River,  Qa.,  improvement  of i)361;  ii,1578 

Alvena  (steamship),  removal  of  wreck  of 1,147;  li,1376 

Alviso  Harbor, Cal., improvement  of i,554;  iv,3161 

Amite  River,  La.,  improvement  of... 1,330;  n,1837 

Anacostia  River,  D.  C.,  survey  of i,233;  ii,144d 

Andote  River,  Fla.,  improvement  of I,2a5;  11,1638 

Andersoriy  Addie  M.  (schooner),  removal  of  wreck  of i, 96, 1145 

Andura  (Nandua)  Creek,  Va. ,  improvement  of    i,  338;  ii,  1479 

Angola  (schooner),  removal  of  wreck  of 1,96,1144 

Anna  Maria  (schooner),  removal  of  wreck  of it  183;  u,1367 

1 
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Ann,  Cape,  Maas.: 

Harbor  of  refuge  at  Sandy  Bay,  oonstmction  of l,  «5,  lOW 

Piers  and  breakwater  at  Rockport,  examination  and  rarrey i«81 

Beenryey  and  eetimate  of  cost  at  breakwater,  Sandy  Bay i«8S 

-Ann,  Comc/ta  (pungy),  removal  of  wreck  of 1,203;  n,  1396 

Anne  Arundel  Connty,  Md.,  bridge  of .-   1,034,686 

Annemessex  River,  Md.: 

Harbor  lines  at  Crisfield i,39;  n,  1S99 

Wreck  at  Crisfield,  removal  of i,202;  ii,139S 

Apalachioola  Bay  and  River,  Fla.: 

Improvement  of  bay i,  289;  u^lfM 

Improvement  of  river,  including  the  Gut-off i,  290;  n,  165S 

Appomattox  River,  Va.,  improvement  of i>226;  o,1476 

Appoquinimink  River,  DeL ,  improvement  of i,  185;  n.  1374 

Appropriations.    See  Rivers  and  harbors. 

Ajqueduct  Bridge,  Washington,  D.  C: 

Boulevard  to  Mount  Vernon,  Va i,^ 

Repair  of l,626;  vi,8777 

Aquia  Creek,  Va.,  improvement  of i»310;  ii,142S 

Aransas  Harbor  and  Pass,  Tex.: 

Estimate  of  cost  of  improvement i,345;  xi,19n 

Improvement  of  pass  ... Ii344;  11,1973 

Arcadia,  Mich.,  examination  and  survey  at i,505 

ArohRock,SanFranci8CoHarbor,Cal.,  removal  of 1,564;  iv,8162 

Arkansas  River,  Ark.  and  Ind.  T.: 

Bridge  at  Little  Rock,  Ark.,  construction  of • z,018 

Gauging  («ee  Mississippi  River) 1,88,860;  n,2085 

Improvement  of 1,368;  u,2033 

Removal  of  obstructions i,362;  11,3031 

Arlington  estate,  Va. ,  memorial  bridge  across  Potomac  River  at.  i,  42, 62^  vi,  8779 

Arthur  Kill,  N.  Y.  and  N.  J.: 

Examination  and  survey i,164 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  n,  1804 

Arthur  Lake,  La.,  (see  Mermen tau River) i,829;  ii,1851 

Ashepoo  River, S.  C.,  removal  of  wrecks 1,255;  u,1550 

Ashland  Harbor,  Wis.,  improvement  of if  451;  m,3703 

Ashley  River,  8.  C, removal  of  wreck i9354;  ii,1560 

Ashtabula  Harbor,  Ohio: 

Improvement  of i,588;  rv,8066 

Water  levels i,687;  vi,8859,8861 

Asia  (schooner),  removal  of  wreck  of 1,96,1144 

Assawaman  Ba^,  Del. ,  improvement  of  waterway  via i,  190;  n,  1881 

Assistants,  civilian,  to  engineer  officers,  equipment  of 1,8,654 

Assonet  River,  Mass. ,  examination  and  survey i,J7 

Atchafalaya  Bay  and  River,  La. : 

Rectification    of    river    mouth    by    Mississippi    River    Gonunis- 

sion 1,616;  v, 8391,8886 

Survey  of  bay..., i,388 

Augusta,  Ghik.: 

Alteration  of  bridge  across  Savannah  River 1,624,685 

Improvement  of  Savannah  River  above i,  259;  n,  1571 

Improvement  of  Savannah  River  below l»257;  n,lM7 

Aux  Bees  Soles  Lake, Mich,  (see  Frankfort) 1,601;  rr,8944 

B. 

Back  Gove,  Portland,  Me.  (see  Portland) 1,55,1041 

Back River.Me.  (see  Sasanoa River) 1,55,1040 

Bagaduce  River,  Me.,  improvement  of i,48|l081 

Baltimore  Harbor,  Md.: 

Bridge  across  Stone  House  Gove,  Curtis  Bay,  alteration  of i,  684, 686 

Defenses  of i, 23.806 

Harbor  lines  at  Sparrows  Point i,89;  ii,1410 

Improvement  at  Spring  Garden 1,205;  ii,1410 

Improvement  of  channel  to i>208;  n,1406 

Improvement  of  channel  to  Gurtis  Bay 1,204;  Ii'l409 

Wreck  in  Golgate  Greek,  removal  of I9205;  n,'l4lQ 
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Bar  Harbor,  Me.: 

Ck>ii8traction  of  breakwater 1,46,1022 

Defenses  of i,  16, 685 

Barren  River,  Ey. ,  operating  and  care  of  locks  and  dams i,  446;  ni,  2584 

Bartholomew  Bayoa,  La.  and  Ark. ,  improvement  of i,  352 ;  n,  2000 

Bass  River,  Mass.: 

Examination  and  survey  of  harbor : i,97 

Removal  of  wrecks  near  light  station 1,96,1144 

Bastrop  (Bostoop )  Bayon,  Tex. ,  examination  and  survey i,  346 

Bath,  Me.,  removal  of  wreck  in  Kennebec  River  at 1,62,1049 

Battalion  of  Engineers 1,6,657 

Batteries: 

Dynamite i,13 

Gun  and  mortar i,10 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  Improvement  of i,  144;  n,  1266 

Bay  Shore,  Long  Island,  N.  Y. ,  examination  and  survey 1,142 

Beach  Channel,  Jamaica  Bay.  N.  Y. ,  construction  of  bridge  across 1,621 

Beachridge,  111.    See  Beechridge. 
Beaufort  Harbor,  N.  C: 

Defenses  of 1,26,846 

Improvement  of i,288;  ii,1498 

Improvement  of  waterway  to  Newborn i,237;  n,1497 

Improvement  of  waterway  to  New  River i,289;  n,1499 

Beaufort  Harbor  and  River,  S.  C: 

Channel  to  Savannah,  Ga.  («ee  Savannah) i,255;  n,1559 

Improvement  of  river i,254;  u,1548 

Removal  of  wreck  near  naval  station i,255;  n,1550 

Beechridge,  HL: 

Prevention  of  break  in  Mississippi  River  at 1,878;  in,2088 

Survey  for  preventing  break  in  Mississippi  River  at 1,375 

BeUe  River,  Mich.: 

Construction  of  bridges  at  Marine  City i,628 

Improvementof - l,517;  iv,2996 

Bellevue,  Iowa,  survey  of  Mississippi  River  opposite i,877 

Bell,  Lavinia  (schooner),  removal  of  wreck  of. 1,62,1049 

Beverly  Harbor,  Mass.,  examination  and  survey i,81 

Big  Assawaman  Bay,  Del. ,  improvement  of  waterway  via i,  190;  n,  1381 

Big  Barren  River,  Ky. ,  operating  and  care  of  locks  and  dams i,  446;  m,  2584 

Big  Sandy  River,  W.  Va.  and  Ky.: 

Improvementof i,438;  m,2501 

Improvementof  LevisaFork i,436;  in,2511 

Improvement  of  Tug  Fork 1,436;  m,2508 

Operating  and  care  of  lock  and  dam 1,435;  m,2505 

Big  Sunflower  River,  Miss.: 

Improvementof i,859;  n,2022 

Survey  of ..  i,362 

Bills  of  Congress  authorizing  construction  of  bridges,  examination  of i,  89 

Biloxi,  Miss.,  survey  for  channel  from  Ship  Island  Pass  and  Harbor,  i,  317;  u,  1787 

Bismarck,  N.  Dak.  («c€  Missouri  River) i,887;  in,2219 

Black  Lake,  Mich. ,  improvement  of  Holland  Harbor i,  492;  iv,  2918 

Black  River,  Ark.  and  Mo.: 

Construction  of  bridge  at  Pocahontas,  Ark 1,618 

Improvementof i,867;  n,2040 

Black  River,  La.,  improvement  of i,350;  n,1994 

Black  River,  Mich.: 

Improvement  at  mouth i,6l5;  rv,2992 

Improvement  at  Port  Huron i,515;  iv,2998 

Black  River,  N.  C,  improvement  of i,240;  n,1502 

Black  River,  Ohio: 

Construction  of  bridge  at  Lorain 1,621 

Improvementof  Lorain  Harbor i,529;  IT,8055 

Black  Rock  Harbor,  N.Y.,  improvement  of i,540;  iy,8114 

Black  Warrior  River,  Ala.: 

Bridge  at  Fosters  Ferry,  construction  of i,623 

Canal  to  Five-mile  Creek,  survey 1,317;  n,1730 

Improvement  above  Tuscaloosa i,304;  n,1702 

Improvement  below  Tuscaloosa i,305;  u,1708 

Operating  and  care  of  locks  and  dams i,805;  u,1703 

Blackwater  River,  Fla.  and  Ala.,  improvement  of if  297;  ii,l678 
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4  INDSX. 

Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge. 1,94,119 

Improvement  of  Great  Salt  Pond 1,05,1141 

Block  Island  Sound,  R.  L,  removal  of  wreck 1,1144 

Blood  River.  La.  («ee Tickfaw  River) i,319;  n^lSB 

Boards: 

Endicott  Board.* Lf 

On  torpedo svstem i«5,M 

The  Board  of  Engineers 1,5,645 

Boats.    See  Dredge  and  Snag  boats  and  Wrecks. 

BocaQrande,  Fla.,  examination  and  survey l,2S? 

Boeuf  River,  La.,  improvement  of i,353;  ii,2Gd! 

Bogue  Chitto,  La.,  improvement  of —   i,  316;  11,179 

BogueFalia,  La.,  improvement  of i,  318;  II,1S93 

Bogue  Sound,  N.  C,  improvement  of  waterway  via. i,239;  n^llBI 

Boothbay  Harbor,  Me.,  examination  and  survey 1,0 

Boston  Harbor,  Mass.: 

Bridge  across  Charles  River,  construction  of 1,696 

Bridge  across  Mystic  River,  construction  of i,6SS 

Defenses  of i,  18,7t)l 

Harbor  lines  in  Charles  River 1,39,1098,1101 

Improvement  of _  1,71,1(^4 

Boetrop  Bayou,  Tex., examination  and  survey 1,316 

Boulevard  between  Washington,  D.  C,  and  Mount  Vernon,  Va i,4l 

Brandy  wine  River,  Del. ,  construction  of  bridge  at  Wilmington i,6SS 

Brazos  River,  Tex.: 

Estimate  of  cost  of  improvement  of  mouth,  near  Yelasco i,  346;  n,  1976 

Improvement  at  moutn - i,343;  u,l^ 

Improvement  between  Yelasco  and  Richmond i,  343, 344;  n,  1970 

Brazos  Santiago  Harbor,  Tex.,  examination  and  survey t,m 

Breton  Bay ,  Md. ,  examination  and  survev 1.23 

Bridge  Creek  Landing,  Va.,  damage  to  GKyvemment  wharf i,  633;  Ti,3Sli 

Bridgeport  Harbor,  Conn. : 

Defenses  of 1,20.747 

Estimate  of  cost  for  channel  extension i,  124, 11S7 

Harbor  lines 1,39,1186 

Improvement  of 1,112,1168 

Bridges  across  navigable  waters: 

Alteration  of 1,40,624,635 

Aqueduct  Bridffe  at  Washington,  D.  C,  repair  of i,626;  Ti,S777 

Construction  ef. 1,39,618 

Examination  of  Congressional  bills  authorizing  construction  of i.  S9 

Examination  of  plans  and  locations 1.39,618,630 

Memorial  bridge  at  Washington,  D.  C 1,42,^7;  vi,377l 

Obstructing  navigation 1,40,624,635 

Stone  bridge  across  Sakonnet  River,  R.  I. ,  alteration  of i,  87, 1138 

Bristol  Bar.  Patuxent  River,  Md. ,  examination  and  survey 1,238 

Broad  Creek  River,  Del.,  improvement  of i,  196;  ii,lS88 

Broadkiln  River,  Del.,  improvement  of i,  190;  n,lSdO 

Broad  Sound,  Boston,  Mass.  (see  Boston) 1,73,1074 

Bronx  River,  N,  Y.: 

Improvement  of 1.128;  n,1217 

Removal  of  wreck 1, 147;  n,1278 

Brooklyn,  N.  Y.,  removal  of  wreck i,147;  n,1278 

Brooklyn  and  Jamaica  Bav  Turnpike  Company,  bridge  of 1,621 

Browns  Creek,  Say viUe,  N.  Y.,  improvement  of 1, 140;  n,  1S47 

Brunswick  Harbor,  Ga.: 

Defenses  of 1, 27. 858 

Examination  and  survey 1,367 

Improvement  of i9264;  ii,bs5 

Bucksport  Harbor,  Me.,  examination  and  survey 1^63 

Bucksport  Narrows,  Penobscot  River,  Me.,  examination  and  survev l$S 

Buffalo,  N.  Y.: 

Bridges  across  Niagara  River,  construction  of I,619 

Harbor  lines  at  West  Seneca i,39;  iv.SlS 

Improvement  of  channels  in  waters  connecting  Qreat  Lakes..  i,505;  rv,295S 
Improvement  of  entrance  to  Erie  Basin  and  Black  Rook  Harbor  i,  540;  rv,  6114 

Improvement  of  harbor i«588;  rv,61Qi 

Buffalo  Bayou,  Tex.,  improvament  of i,840;  11,19619  1964,1967 
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Bnflfalo  Pork,  Snake  River,  Wyo.,  road  to  Fort  Washakie i,640;  vi,8881 

Buffalo  Fork,  White  Biver,  Ark. ,  improTement  of i,  365;  n,  2037 

Bnildings,  pablic,  and  gronndB,  District  of  (Jolombia i,  682;  vi,  8811 

Burlington  Harbor,  Vt.,  improvement  of i,148;  n,1289 

._  .  Buttermilk  Channel,  New  York  Harbor,  N,  Y.: 

Improvement  of i,144;  n,1266 

^_  Aemovalof  wreok i,U7;  n,1378 

r  c. 

—.  Cache  River,  Ark.,  improvement  of 1,866;  n,2089 

'     Cache  River,  111.: 

Prevention  of  Mississippi  River  from  breaking  into i,878;  in,2088 

Survey  for  preventing  Mississippi  River  from  breaking  into i,  875 

-    Caddo  Lake,  Tex.  and  La.  («ee  Cypress  Bayou) i,  350;  n,  1992 

—    Cairo,  ni.: 

Prevention  of  break  in  Mississippi  River  near 1,378;  m,2088 

Survey  for  preventing  break  in  Mississippi  River  near i,  875 

-    Calcasieu  River,  La. ,  improvement  of  mouth  and  passes i,  880;  n,  1858 

Calif omia  Debris  Commission i,618;  vi,8747 

Calooeahatchee  River,  Fla. : 

Examinations  and  surveys i,288 

Improvement  of i,  278;  n,  1635 

^     Calumet  Harbor  and  River,  111.  and  Ind. : 

Bridge  near  Chicago,  111.,  construction  of 1,622 

Bridge  at  Hammond,  Ind.,  reconstruction  of i,628 

Harbor  lines  at  Calumet i,39;  iv,2891 

Improvement  of  harbor i,477;  iv,2888 

.*  Improvement  of  river i,478:  iv,2888 

Calumet  Western  Railway  Company,  bridge  of i,622 

Cambridge,  Mass.  : 

>  Construction  of  bridffe  across  Charles  River i,620 

Harbor  lines  in  Charles  River 1,89,1100 

Camden, Me., examination  and  survey  of  harbor i,62 

Camden,  N.  J.: 

Improvement  of  Cooper  Creek i,  177;  n,  1860 

Improvement  of  Delaware  River  at,  including  final  report  there- 
on  1,168;  11,1828,1880 

\       Canadian  canal,  Sault  Ste.  Marie,  Ont,  commerce  through i,  507;  iv,  2978 

I        Canals,  etc.  (see  also  Waterways) : 

Albemarle  and  Chesapeake  Canal,  N.  C,  waterway  via i,229;  n,1481 

Allegheny  River,  Pa.,  locks  and  dams 1,421;  m,  2404 

Appropriation  for  operating  and  care i,88 

Barren  River,  Ey..  locks  and  dams i,446;  m,2584 

Big  Barren  River,  Ky.,  locks  and  dams i,446;  ni,2584 

Big  Sandy  River,  W.  Va.  and  Ey.,  locks  and  dams..  1,438,485;  m, 2501, 2505 
Black     Warrior     River,     Ala.,     above     Tuscaloosa,     locks     and 

dams 1,304,305;  n,1702,1708 

Black  Warrior  River,  Ala.,  below  Tuscaloosa, locks  and  dams..  i,805;  n,  1708 

Black  Warrior  River,  Ala.,  to  Five-mile  Creek i,817;  n,1780 

Canadian  canal,  Sault  Ste.  Marie,  Ont. ,  commerce  through i,  507;  iv,  2973 

Cascades  Canal,  Columbia  River,  Greg 1,584,586;  iv,8222,8224 

Chicago  Drainage  Canal,  111 i,40 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via 1,287;  n,1497 

Colorado  River, Tex.,  canal  around  raft 1,846 

Columbia  River,  Greg.,  Cascades  Canal 1,584,586;  iv,  8222. 8224 

CoosaRiver,Ga.  and  Ala.,  looks  and  dams 1,300,802;  11,1682,1692 

Cumberland  River  above  Nashville,  locks  and  dams i,  399;  in,  2242 

Cumberland  River  below  Nashville,  locks  and  dams i,897;  m,2288 

Davis  Island  Dam,  Ohio  River,  Pa i,418;  ni,2347 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River i,876;  in,2160 

DismalSwamp  Canal,  Va.  and  N.  C,  waterway  via i,228;  ii,  1480 

Duluth  Canal, Minn i,449;  m,2611 

Brie  Canal,  N.  Y.,  preservation  of  bench  marks i,636;  vi,8859 

Estherville-Minim  Creek  Canal,  S.  C.  {see  cUso  Santee  River) .  i,  249, 255;  u,  1532 

Fox  River,  Wis.,  locks  and  dams 1,471,478;  iv,2789,2794 

aal«na  River,  DL,  look  and  dam 1,877;  in,2168 
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Canals,  etc. — Continaed. 

Grand  Rapids  Lock  and  Dam,  Wabash  Biver I»4ii;  in,2in8 

Great  Kanawha  River*  W.  Va. ,  locks  and  dams i,  427, 429;  ni,  2479, 2485 

Green  River,  Ey.,  Lock  No.  2,  at  Rmusey 1,446;  iii,2581 

Green  River  Ky.,  Lock  No.  5 1,446;  m,2588 

Green  River,  Ey.,  locks  and  dams,  operating  and  care i,  446;  m,  2584 

Ulinois  and  Mississippi  Canal,  ni 1,482,484;  iy,2858,2888 

Illinois  River,  m.,  locks  and  dams 1,480,482;  iv,3841,2849 

Eampsville  Lock  and  Dam,  Illinois  River, Dl i»483;  iv.f    " 

Eentncky  River,  Ey.,  locks  and  dams 1,437,489;  iii,2513,S 

Lagrange  Lock  and  Dam,  Ulinois  River,  111 i,482;  iv,S 

Little  Kanawha  River,  W.  Va.,  locks  and  dams i,  425, 426;  in,  2474, 2476 

Louisville  and  Portland  Canal,  Ey. 1,440,442;  m,2545,2565 

Michigan  Lake  to  Sturgeon  Bay,  Wis. ,  harbor  of  ref nge i,  461 ;  rv,  2748 

Michigan  Lake  to  Stnrgeon  Bay,  Wis. ,  improvement  of i,  460;  rv,  2737 

Michigan  Lake  to  Stnrgeon  Bay,  Wis.,  operating  and  care i,  461;  rv,  2743 

Minim  Creek-Estherville  Canal,  S.  C.  {8ee  also  Santee  River) .  i,  249, 255;  n,  1632 
Mississippi  River,  between  St  Panl  and  Minneapolis,  Minn.,  lock  and 

dam  . -. 1,378;  ni,2173 

Mississippi  River,  Des  Moines  Rapids  Canal  and  Dry  Dock i,  876;  m,  21<K) 

Mississippi  River,  reservoir  dams 1,379,380;  ni,2182,8190 

Mississippi  River  to  Lake  Superior. 1,456 

Monongahela  River,  W.  Va.  and  Pa i,  417, 418, 419;  in,  2378, 2875, 2876 

Morgan  Canal,  Tex. ,  improvement  of  waterway  via 1, 840;  n,  1961, 1964 

Morgan  Canal,  Tex.,  operating  and  care i»841;  n,1965 

Mosqnito  Creek  Canal,  S.  C.  («ee  Santee  River) i,249;  n,1532 

Muscle  Shoals  Canal,  Tennessee  River,  Ala i,406;  in,2S89 

MuskingumRiver,  Ohio,  locks  and  dams 1,423,424;  ni,2454,34C7 

Ohio  River,  Davis  Island  Dam,  Pa i,418;  in,2347 

Ohio  River,  Louisville  and  Portland  Canal,  Ey i,  440, 442;  m,  2545, 2565 

Ohio  River,  movable  dams 19  414;  in,2838 

Osage  River,  Mo.  (see  Missouri  River  Commission) i,  617;  vi,  8663 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and 

operating  and  care 1,452,458;  in,2707 

Portage  Lake  and  Lake  Superior  canals,  Mich. ,  wreck i,  456;  m,  2722 

Puget  Sound  to  lakes  Union  and  Washington 1,606;  iv,8271 

Rock  River,  m.,  canal  around 1,482,484;  rv,2853,2888 

Rough  River,  Ey., lock  and  dam 1,447,448;  m,2599,260a 

St.  Clair  Flats  Canal, Mich i,518;  it,2908,2992 

St.  Marys  Falls  Canal, Mich 1,506,507;  iv, 2960, 2SNS6 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  harbor  of  refuge,  i,  461 ;  iv,  2742 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  improvement  of.  i,  460;  iv,  2737 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  operating i,  461;  iv,  2743 

Superior  Lake  to  Mississippi  River 1,466 

Superior  Lake  and  Portage  Lake  canals,  Midi.,  improvement  and 

operating  and  care _ 1,452,458;  in, 2707 

Superior  Lake  and  Portage  Lake  canals,  Mich. ,  wreck i,  456;  in,  2723 

Tennessee  River,  below  Chattanooga,  canals,  etc i,  408;  m,  2255 

Tennessee  River,  Muscle  Shoals  Canal i,406;  iii,2289 

Tombigbee  River,  below  Demopolis,  Ala.,  locks  and  dams i,  806;  o,  1711 

Union  Lake,  Wash.,  waterway  via 1,606;   iv,8271 

Wabash  River,  Grand  Rapids  Lock  and  Dam i,444;  in,25?78 

Warrior  River,  Ala, ,  above  Tuscaloosa i,  304, 305;  n,  1702, 1703 

Warrior  River,  Ala.,  below  Tuscaloosa i,805;  n,  1708 

Warrior  River,  Ala.,  to  Five-mile  Creek l,817;  a,  1780 

Washington  Lake  to  Puget  Seund i,606;  tv,3271 

White  River,  Ark,,  locks  and  dams ..     i,865;    ii'2038 

Willamette  River,  Oreg. ,  canal  and  locks  at  Willamette  Falls _  .        x,  599 

Yamhill  River,  Oreg., lock  and  dam i>591;  rv,8234 

Canapitsit  Channel,  Mass.,  improvement  of i,86^  1117 

Canarsie  Bay,  K.Y.,  improvement  of •. I9I89;  11*1245 

Caney  Creek,  Tez.,  examination  and  survey i«M6 

Cape  Ann,  Mass. : 

Harbor  of  refuge  at  Sandy  Bay,  construction  of I,  65, 1064 

Piers  and  breakwater  at  Rockport,  examination  and  survey *i81 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay ._  /  88 

Cape  Charles  City,  Va.,  improvement  of  harbor 1,237;  ix,1478 
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Cape  Fear  River,  N.  O. : 

Defenses  at  1,26,846 

Improvement  above  Wilmington i,241;  n,1505 

Improvement  at  and  below  Wilmington i,  242;  n,  1507 

NOTtheast  Branch,  improvement  of i,241;  n,1504 

Cape  Porpoise  Harbor,  Me. : 

Estimate  of  cost  of  Improvement 1,62,1060 

Improvement  of 1,58,1045 

Cape  Vincent  Harbor,  N.T., improvement  of i,547;  iv,8145 

Carquinez  Strait,  Cal. ,  examination  and  snr vey  of  ch annel  to  Golden  Gate .      i,  561 

CarraJbelle  Bar  and  Harbor,  Fla.: 

Examination  and  snrvey  of  East  Pass. 1,802 

Improvement  of i,288;  ll,1647 

Carriages,  gnn  and  mortar i,  10 

Carters  Creek,  Va.,  examination  and  snrvey i,228 

Caruthersville,  Mo.  («ee  Mississippi  River  Commission) i,  616;  v,  8291, 8886 

Carvers  Harbor,  Vinalhaven,  Me. ,  improvement  of i,  62, 1087 

Cascades  Canal,  Columbia  River,  Greg. : 

Construction  of  i,584;  rv,8222 

Operating  and  care 1,586;  rv,8224 

Centennial  Lake,  Miss,  (see  Tazoo  River) i,857;  ii,2016 

Champdain  Lake,  N.  Y.  and  Yt.: 

Brid^^es across,  construction  of 1,619 

Burhngton  Harbor,  improvement  of i,148;  n,1289 

Defenses  on  (see  Great  Lakes) 1,88,975 

Narrows,  improvement  of i,  150;  u,  1292 

North  and  South  Hero  islands,  improvement  of  channel  between i,  148 

Chapman,  C  C.  (barge),  removal  of  wreck  of i,232;  n,1484 

Charles  River,  Mjews.  : 

Construction  of  bridge  at  Cambridge i,  620 

Harbor  lines  at  Boston  and  Cambridge 1,39,1098,1100 

Improvement  of  (see  Boston)  1,72,1077 

Charleston  and  Western  Carolina  Railroad  Company,  bridge  of i,  624, 625 

Charleston  County,  S.  C,  bridge  of 1,625 

Charleston  Harbor,  S.  C: 

Defenses  of 1,26,859 

Examination  and  survey  to  Alligator  Oeek i,255 

Improvement  of i,252;  ii,1542 

Plan  and  estimate  of  cost  for  improvement  of  entrance i,  255;  u,  1551 

Charlevoix  Harbor,  Mich., improvement  of i,503;  iv,2946 

Charlotte  Harbor,  Fla.: 

Exami nation  and  survey i,  288 

Examination  and  survey  of  inside  passage  to  Punta  Rasa i,  288 

Improvement  of i,279;  n,1626 

Charlotte  Harbor,  N.  Y.: 

Improvement  of i,  544;  iy,8180 

Water  levels i,687;  vi,8859,8862 

Charts: 

Military  and  other  maps 1,689,640 

Northern  and  Northwestern  Lakes i,688;  vi,8851 

Chatham  Harbor,  Mass.,  improvement  of 1,80,1098 

Chatham  New  Harbor,  Mass.,  removal  of  wreck : 1,81,1095 

Chattahoochee  River,  Ga.  and  Ala.: 

Improvement  below  Columbus,  Ga i,298;  n,1660 

Improvement  between  Westpoint  and  Franklin,  Ga i,  294;  n,  1668 

Chattanooga,  Tenn.: 

Improvement  of  Tennessee  River  above i,401;  in,2252 

Improvement  of  Tennessee  River  below i,408;  ni,2255 

Cheboygan  Harbor,  Mich.: 

Examination  and  survey 1,622 

Improvementof i,510;  rv,2982 

Chef uncte River,  La.,  improvementof i,818;  n,1888 

Chehalis  River,  Wash., improvement  of i,602;  iv,8266 

Chelsea  Creek,  Boston,  Mass.  (see  Boston) 1,73,1077 

Chequamegon Bay,  Wis.  («ee  Ashland) 1,451;  m,2708 

Chesapeake  Bay,  Md.  and  Ya.: 

Cape  Charles  City  Harbor,  Ya.,  improvement  of i,227;  n,1478 

Hampton  Roads»Y&,  defenses i,25,884 
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Chesapeake  Bay,  Md.,  and  Va.— Continued. 

Bockhall  Harbor,  Md.,  examination  and  survey •• 1, 208 

Bockhall  Harbor,  Md.,  improvement  of 1,201;  0,1397 

Waterway  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C i,  229i  n,  1481 

Waterway  from  Norfolk,  Va.,  to  sounds  of  North  Carolina i,  238;  n,  1480 

Wrecks,  removal  of _..  1,2^2;  n,  1484 

Chester  River.  Md.,  improvement  of i,  19S;  n,  1383 

Chicago  and  Northwestern  Railway  Company: 

Bridge  of,  across  Embarrass  River,  Wis i,  881 

Bridge  of,  across  Fox  River,  Wis i,  820 

Bridge  of ,  across  Manitowoc  River, Wis - .  1,823 

Chicago  and  West  Michigan  Railway  Company,  bridge  of i,  6S4, 885 

Chicago  Drainage  Canal,  111 1,40 

Chicago  Harbor  and  River,  111.: 

Bridge  near  Ciybonm  Place,  reconstruction  of i,  890 

Bridges  across  Calumet  and  Little  Calumet  rivers,  construction  of i,  6^ 

Bridge  at  Taylor  street,  reconstruction  of i,  833 

Bridge  south  of  Taylor  street,  construction  of i,  838 

Drainage  canal i,  40 

Examination  and  survey  of  river i,  485 

Harbor  lines  at  Calumet  (South  Chicago)  Harbor i,  39;  nr,  2881 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  477;  rv,  2838 

Improvement  of  channels  in  waters  connecting  Ureat  Lakes. . .  i,  505;  rv,  2d53 

Improvement  of  outer  harbor 1,474;  iv,  2821 

Improvement  of  river i,478;iv,  2^6 

Survey  of  Illinois  and  Des  Plaines  rivers  for  extension  of  navigation  to 

Lake  Michigan i,  485:  rr,  3890 

Wreck  in  North  Branch,  removal  of i,485;  iv^2SSS,2dOS 

Chicago,  Indianapolis  and  Louisville  Railway  Company,  bridge  of i,  838 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company: 

Bridge  of,  across  Chicago  River  (North  Branch),  111 i,  880 

Bridge  of ,  across  Fox  River,  Wis 1,821 

Chicago  Terminal  Transfer  Railway,  bridjraof 1,622 

Ch.ckasahay  River,  Miss.,  improvement  of , 1,311;  n,  1720 

Chief  of  Engrineers,  officers  on  duty  in  office  of i,841 

Chiocoteague  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay.  i,  190;  n,  1881 
Chipola  River,  Fla.: 

Improvement  of  lower  river i,200;  n,1853 

Improvement  of  upper  river i,291;  n,  1655 

Chippewa  River,  Wis.,  improvement  of i,380;  in,  2196 

Chitto,  Bogue,  La.,  improvement  of I,8l6;n,  1739 

Chocolate  Bayou,  Tex.,  examination  and  survey i,S46 

Choctaw  and  Memphis  Railroad  Company: 

Bridge  of,  across  Arkansas  River,  Ark i,618 

Bridge  of,  across  Fourche  Le  Fevre  River,  Ark 1.619 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of i,204;  n,1684 

Choptank  River,  Md.,  improvement  of 1,103;  n,  1384 

Christiana  River,  Del.  (see  Wilmington  Harbor) 1, 182;  n,  1869 

Cincinnati,  Ohio,  survey  of  Ohio  River  at  Cullums  Ripple i,  417;  in,  2367 

City  of  Duluth  (steamer),  removal  of  wreck  of 1,505;  iv,2931 

Cif^  o/ PVoco  (steamship) ,  removal  of  wreck  of 1,845;  u,1972 

Civilian  assistants  to  engineer  officers,  equipment  of i,8,664 

Claiborne  Harbor,  Md.,  examination  and  survey 1,208 

Clarksdale,  Miss. ,  survey  of  Big  Sunflower  River  up  to 1, 362 

Clatskanie  River,  Greg.,  improvement  of... i,505;  rv,8847 

Clay  (bounty,  W.  Va. .  construction  of  bridge  across  Elk  River i,621 

Clear  Creek,  Tex.,  examination  and  survey i,346 

Clearwater  River,  Idaho,  improvement  of i,  588;  iv,  3231 

Cleveland, Cincinnati, Chicago  and  St.  Louis  Railway  Company,  bridge  of..  1,622 
Cleveland  Harbor,  Ohio: 

Bridge  at,  reconstruction  of i,628 

Estimate  of  cost  of  improvement 1,686;  iv,8075 

Harbor  lines I,39;  iv,3080 

Improvement  of i,580;  TV,3057 

Water  levels i,637;  vi,S859.8861 

Clinch,  Fort,  Fla.  («c«  Cumberland  Sound) 1.27,886 

Clinch  River,  Tenn.,  improvement  of i,408;  ui,2303 

Clinton  River,  Mich. ,  improvement  of t i,  519;  rv,  SoOl 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via.  i,  237;  n,  1497 
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Clubfoot  River,  N.  C. ,  improvwnent  of  waterway  ▼!• 1, 387;  n,  1407 

Ciybonm  Place,  Chicago,  111.,  bridge  across  Chicago  River i,  620 

Ooanjocic  Bay,  N.  C. ,  improvement  of  waterway  via i,  239;  n,  1481 

Cocheco  River,N.H.,  improvement  of l,59;  1046 

Coenties  Reef,  £ast  River,  N.  Y. ,  examination  and  snrvey 1,142 

Cohasset  Harbor, Mass., examination  and  survey i,81 

Colchester,  V t ,  constmction  of  bridge  across  Lake  Champiain i,  6 19 

ColgateCreek,  Md., removal  of  wreck i, 305;  n,  1410 

CoZ.CMiW)  (tngboat),  removal  of  wreck  of i,147;  n,1277 

Colleton  C!onnty,S.C., bridge  of i,635 

Colorado,  Department  of  the,  reconnaissances  and  explorations i,  639;  vi,  8880 

Colorado  River,  Tex.,  examinations  and  surveys 1,846 

Colombia,  S.  C. ,  constmction  of  bridge  across  Congaree  River i,  628 

Columbia,  Department  of  the,  reconnaissances  and  explorations  . . .  i,  639;  vi,  3879 
Columbia  River,  Oreg.  and  Wash. : 

Boat  railway,  constmction  of i,582;  iv,8331 

Cascades  Canal,  construction  of i,584;  iv,3232 

Cascades  Canal,  operating  and  care i,586;  iv,3224 

Celilo,Or^.,uup]^ovement  above i,580;  iv,8319 

Gauging 1,598;  iv,3250 

Mouth  of,  defenses  at 1,86,998 

Mouth  of,  examination  and  survey 1,599 

Mouth  of ,  improvement  at i,595;  iv,8246 

Mouth  to  WiUamette  River,  examination  and  survey i,  599 

Mouth  to  W  illamette  River,  improvement  from i,  593;  rv,  8289 

Three-mile  Rapids, improvement  at i,582;  iv,3221 

Tongue  Point,  Oreg., improvement  below 1,594;  iv,8245 

Vancouver,  Wash.,  to  Willamette  River, improvement  from...  i,586;  iv,8229 

Colusa  County  and  town,  Cal. ,  bridge  across  Sacramento  River i,  628 

ComptonCreek.N.  J., improvement  of i,161;  n,1812 

Conanicut  Island,  Narragansett  Bay,  R.  L,  harbor  lines  at  Jamestown. .  i,  89, 1146 

Conecuh  River.  Ala.,  improvement  of 1,398;  n,1674 

Congaree  River.  S.  C. : 

Construction  of  bridge  near  Columbia 1,638 

Improvement  of if251;  n,1589 

Improvement  between  Columbia  and  Qranby    i,  252;  n,  1543 

Congressional  bills  authorizing  construction  of  bridges,  examination  of . .        i,  89 
Conneaut  Harbor,  Ohio: 

Improvement  of i,534;  rv,8071 

Water  levels i,687;  vi,  3859, 3861 

Connecticut,  defenses  of  coast i,  19,747 

Connecticut  River,  Conn.,  improvement  below  Hartford i,  104, 1158 

Contentnia  Creek,  N.  C,  improvement  of l,  235;  n,  1492 

Content  (schooner),  removal  of  wreck  of 1,473;  rv,  3813 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for i,  615 

Continuing  contracts 1,88 

Allegheny  River,  Pa.,  locks  and  dams i,421;  m,2404 

Aransas  Pass,  Tex 1,844;  n,1972 

Ashtabula  Harbor,  Ohio 1,533;  iv,8068 

Baltimore  Harbor,  Md 1,203;  n,1405 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y... i,144;  n,1266 

Big  Sandy  River, Ky.  and  W.  Va i,488;  ni,2501 

Black  River  (Lorain)  Harbor,  Ohio 1,529;  iv,3055 

Black  Rock  Harbor,  Buffalo,  N.  Y i,540;  iv,3114 

Black  Warrior  River,  Ala.,  below  TuscalooBa i,305;  n,1708 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek  .  i,  304;  n,  1702 

Boston  Harbor.  Mass 1,71,1074 

Bridgeport  Harbor,  Conn 1,112,1168 

Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y..  i,  540;  rv,  3114 

Buffalo  Harbor,  N.  Y 1,538;  iv,3101 

Buttermilk  Channel,  New  York  Harbor,  N.  Y i,144;  n,1266 

Calumet  Harbor. m i,477;  iv,2888 

Cape  Porpoise  Harbor,  Me 1,58,1046 

Cascades  Canal, Columbia  River, Oreg i,584;  iv,3222 

Charleston  Harbor,  S.  C 1,252;  n,1542 

Chicago  River,  111 1,476;  iv,2826 

Christiana  River,  Del 1,182;  n,1869 
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Continuing  contract6r~Ck>ntinued.  

Cleveland  Harbor,  Ohio 1,680;  rr,  SOW 

Columbia  River  at  the  Cascades,  Oreg 1,584;  iv.  328S 

Congaree  River,  S.  C 1,253;  ix,  1M3 

Cnmberland  River  above  Nashville,  Tenu 1,3^9;  Iii»3d42 

Cumberland  Sound,  Oa.  and  Fla i,267;  Q,  1598 

Deep  Creek,  Va.,  and  waters  connecting  with  Pamlico  Sound. .  i,  228;  n,  1480 

Delaware  Bay,  Del.,  harbor  of  refuse it  173;  ix,  1354 

Delaware  River,  N.  J.,  Pa.,  and  Del i,164;  n,  1317 

Detroit  River, Mich i,520;  rcr,S003 

Duluth  and  Superior  Harbor,  Minn,  and  Wis i,449;  ni,2611 

Dunkirk  Harbor,  N.  Y i,637;  iv»d096 

East  Channel,  New  York  Harbor,  N.  Y i,  142;  ii,1961 

Elizabeth  River.  Va. .  to  Pamlico  Sound,  N.  C. ,  waterway i,  228;  ii»  1480 

Erie  Basin,  Buffalo,  N.  Y i,540;  iv,8114 

Everett  Harbor,  Wash i,608;  r«r,S273 

Falls  of  Ohio  River  at  Louisville,  Ky-. i,440;  iii,2545 

Galveston  Harbor,  Tex i,33S;  o,  1953 

Grays  Harbor,  Wash 1,600;  rv'.SSdl 

Great  Kanawha  River,  W.Va i,427;  qi,2479 

Great  Lakes,  channels  in  connecting  waters  of i,  505;  iv,  2953 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor i,  312;  Q,  1722 

Hay  Lake  Channel,  St.  Marys  Kiver,  Mich i,  508;  nr,  2979 

Horn  Island  Harbor,  Miss i,  810;  n,  1718 

Hudson  River,  N.  Y i,  151;  n,  1293 

Humboldt  Harbor  and  Bay,  Cal 1,559;  iv,  3185 

Illinois  and  Mississippi  Canal,  111 i,  482;  iv,  2853 

Indiana  Chute,  faUs  of  Ohio  River,  Louisville,  Ky i,  440;  in,  2545 

Kenosha  Harbor,  Wis i,  469;  iv,  2781 

Kentucky  River,  Ky i>  ^7;  m,  2513 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway  from i,  452;  io»  2707 

Lorain  Harbor,  Ohio i,  529;  iv,  3055 

Michigan  City  outer  harbor,  Ind 1,486;  iv,  2897 

Milwaukee  Bay,  Wis.,  harbor  of  refuge i,  466;  iv,  2767 

Mississippi  River,  closure  of  Pass  a  Loutre I,  323;  u,  1841 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  616;  v,  8291 

Mississippi  River,  between  Missouri  and  Ohio  rivers i,  39, 370;  m,  2058 

Mississippi  River,  between  Missouri  River  and  St.  Paul  ...  i,  39, 375;  m.  2102 

Mississippi  River,  between  St.  Paul  and  Minneapolis i,  378;  lu,  2173 

MissouriRiver,  below  Sioux  City,  Iowa ii  617;  vi,  3655 

Mobile  Harbor,  Ala 1,303;  n,1096 

Monongahela River,  W.  Va.  and  Pa 1,417,418;  m,237S,2875 

NarragansettBay,  R.  1 1,89,1125 

New  Haven  Harbor,  Conn 1,107,1162 

Newtown  Creek,  N.  Y i,137;  n,1239 

New  York  Harbor,  N.  Y.,  East  Channel    i,  142;  n,  1261 

New  York  Harbor,  N.  Y. ,  Gowanus  Bay  channels i,  144;  n,  1266 

NewYorkHarbor,N.  Y.,  Newtown  Creek I,1S7;  ii,1232 

Norfolk  Harbor,  Va.,  to  Pamlico  Sound,  N.  C 1.228;  n,1480 

Northern  and  Northwestern  Lakes,  channels  connecting 1,505;  nr,2053 

Oakland  Harbor,  Cal i,554;  iv,3163 

Ocmulgee  River,  Ga i,263;  n,15SS 

Ohio  River,  falls  at  Louisville,  Ky i,440;  m,2545 

Ohio  River,  movable  dams i)414;  iii,2852 

Osage  River,  Mo i,617;  vi,d663 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va 1,228;  n,1480 

Pascagoula  River,  Miss 1,810;  u,17l8 

Pass  a  Loutre,  Mississippi  River i,323;  n,1841 

Patapsco  River,  Md_-. i,203;  u,1405 

Plaquemine  Bayou,  La 1,325;  n,1844 

Point  Judith  harbor  of  refuge,  R.  I 1,93,1135 

Portage  Lake  harbor  of  refuge,  Mich 1,501;  iv,2943 

Portland  Harbor,  Me.,  including  Back  Cove 1,55,1041 

Potomac  River,  below  Washington,  D.  C i,209;  n,1419 

Providence  River  and  Narragansett  Bay,  R.  I 1,89,1125 

Racine  Harbor,  Wis i,468;  iv,2776 

Red  Hook  Channel,  New  York  Harbor,  N.  Y i,144;  n,1286 

Rockland  Harbor,  Me i»51^1084 
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Continning  oontraots— Continued. 

Sabine  Pass,  Tex 1,885; 

Sacramento  River,  Cal i,557; 

St.  Joseph  Harbor,  Mich i,488; 

St.  Marys  River,  Mich.,  Hay  Lake  Channel 1,608; 

Suidbeach  harbor  of  refnge,Mich 1,518; 

San  Francisco  Harbor,  Cal i,554; 

San  Pedro  Bay, Cal i,550; 

Savannah  Harbor,  Ga i,255; 

Savannah  River,  Ga. ,  between  Angnsta  and  Savannah i,  257; 

Sheboygan  Harbor,  Wis i,465; 

Ship  channel  connecting  waters  of  the  Ghreat  Lakes i,505; 

Ship  Island  Harbor,  Miss.,  channel  to  Gnlf port i,812; 

South  Chicago  Harbor,  IlL  (see  Calumet  Harbor) i,477; 

Superior  Harbor,  Wis _ i,449; 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  452; 

Tampa  Bay,  Fla i,282; 

Toledo  Harbor,  Ohio 1,524; 

Tombigbee  and  Warrior  rivers,  below  Tuscaloosa,  Ala i,  806; 

Union  River,  Me 

Vioksburg  Harbor.Mlss - 1,857; 

Warrior  River,  Ala.,  below  Tuscaloosa i,806; 

Warrior  River,  Ala. ,  from  Tuscaloosa  to  Daniels  Creek i,  804; 

White  River  (Upper),  Ark 1,865; 

Willamette  River,  above  Portland,  Oreg i,591; 

Wilmington  Harbor,  Del i,182; 

WinvahBay,  a  C i,247; 

Tamhill  River,  Oreg i,591; 

TaquinaBay,  Oreg i,574; 

Yazoo  River,  Miss.,  at  the  mouth 1,857; 

Contracts,  continuiujg.    See  Continuing  contracts. 

Cooper  Creek, N.  J.,  imnrovement  of i,177; 

Coosa  River,  Gki.  and  Ala. : 

Improvement  above  East  Tenn. ,  Ya.  and  Ga.  R.  R.  Bridge i,  800; 

Improvement  below  East  Tenn. ,  Va.  and  Ghu  R.  R.  Bridge. .....  i,  301 ; 

Operating  and  care  of  locks  and  dams i,802; 

Coos  Bav,  Harbor,  and  River,  Oreg. : 

Dredging  harbor i,568; 

Improvement  of  entrance  to  bay  and  harbor i,  567; 

Improvement  of  river i,570; 

Copper  Harbor,  Mich.,  examination  and  survey 

Coquille  River,  Oreg. : 

Improvement  below  Coquille 1,568;  rv,8200 

Improvement  between  Coquille  and  Myrtle  Point —  i,  565;  iv,  8202 

Ooraopolis  and  Sewickley  Bridjg^e  Company,  bridge  of 1,620 

Cordelia  Slough,  Cal., construction  of  bridge  across i,622 

Cornelia  Ann  (pungy), removal  of  wreck  of 1,202;  n,1898 

Corporations,  occupancy  of  public  stmctores  by i,88 

Corps  of  Engineers: 

Changes  in  personnel i,8 

Laws  of  Fifty-fifth  Congress,  third  session,  affecting  the vi,  8908 

Number  and  distribution  of  oflELcers i,8 

Officers  detached i,4 

Coecob  Harbor,  Conn.,  improvement  of 1,122,1184 

Cottage  Cil7,  Mass.,  examination  and  survey  at i,97 

Cotuit  Harbor,  Mass.,  examination  and  survey i,97 

Courtableau  Bayou,  La.,  improvement  of i,826;  n,1847 

Cowlitz  River,  Wash.,  improvement  of i,597;  iv,8a49 

Craft,  sunken.    See  Wrecks. 

Crescent  Bay  and  City,  Cal.,examination  and  survey  at 1,661 

Crisfield  Harbor,  Md.: 

Harbor  lines i,89;  n,1899 

Removal  of  wreck i,202;  n,1898 

Croatan  Sound,  N.  C,  improvement  of  waterway  to  Norfolk,  Va..  i,228;  n,  1480 

Crocfcci^  David  (barge),  removal  of  wreck  of 1,147;  n,1278 

Crooked  River.  Fla.  (see  Carrabelle  Bar  and  Harbor) 1,288;  n,1647 

Crooked  Slough,  IlL,  survey  for  dam  across i,877 

Cross  Bip  Li^t-Ship»  Vineyard  Sound,  Mass.,  removal  of  wreck  near. .  i,  96, 1144 


n,i85d 

IV, 8169 
IV, 2901 
IV,  2979 
IV,  2988 
IV, 8162 
IV, 8156 
n,1559 
n,1567 
IV, 2762 
IV, 2958 
n,1722 
iv,2888 
m,26ll 
ni,2707 
n,1632 
IV, 8020 
n,1708 
47,1024 
n,2015 
n,1708 
n,1702 
n,2038 
IV, 8234 
n, 1869 
n,1527 
IV, 8284 
IV,  8212 
n,2016 

n,1860 

n,1682 
n,1689 
n,1692 

iv,8205 

IV, 8208 

IV, 3208 

1,466 
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CrvBtal  Riyer,  Fla.,ezaxnination  and  survey ijW 

Gtulams  Ripple,  Ohio  Kiver,  survey  at -  1,417:  01,2387 

Cmnberlana  River,  Tenn.  and  Ky.: 

Ganging (»ee Mississippi  River) —  1,88,860;  11,9065 

Improvement  above  Nashville,  Tenn 1,899;  ixi^224$ 

Improvement  below  Nashville,  Tenn i,897;  iii,22S8 

Cmnberland  Sound,  Ga.  and  Fla.: 

Defensesof .-  i,27,8» 

Improvement  of --  I,3d7;  11,1988 

Current  River,  Ark.  and  Mo.: 

Examination  andsurvey • i,3» 

Improvement  of 1,367;  il,2tN2 

Currituck  Sound,  N.  C. ,  improvement  of  waterway  via i,  229;  n,  1481 

Curtis  Bay,  Baltimore,  Md.: 

Alteration  of  bridge  across  Stone  House  Cove i,634,0SS 

Improvement  of  channel  to • i,  204;  11,1408 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of i,290;  ii,1658 

Cuyahoga  River,  Ohio: 

Bridge  at  Cleveland,  reconstruction  of * 1,688 

Estimateof  cost  of  improving  Cleveland  Harbor i,586;  iv,S075 

Harbor  lines  at  Cleveland.. i,89;  iv,80eO 

Improvement  of  Cleveland  Harbor 1,530;  iv,S097 

C^7i«r  (lighter) .  removal  of  wreck  of 1,266;  11,1588 

Cypress  Bayou,  Tex.  and  La.,  improvement  of I»850;  ii,190 

I>. 

Dams.    See  Canals  and  Waterways. 

Darien  Harbor,  Ga.: 

Defensesof 1,27,888 

Improvement  of 1,260;  ii,1574 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care i,  413;  m,  2347 

Debris,  mining,  in  California i,618;  vi,8747 

Deep  Creek  Branch,  Elizabeth  River,  Ya.: 

Estimate  of  cost  of  dredging 1,232;  ii,1485 

Improvement  of  waterway  via i,  228;  ii,  1480 

Deer  Island  Thoroughfare,  Me.,  removal  of  wreck I962, 1048 

Defenses,  seacoast.    See  Fortifications. 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of  river 1,28,788 

Delaware  Breakwater,  Del.,  construction  of,  including  final  report 

thereon 1,173;  u,  1345, 1346 

Harbor  of  refuge  in  bay,  construction  of i>178;  ii,lS54 

Improvement  of  river 1,164;  ii,1317 

Marcushook,  Pa.,  improvement  of  ice  harbor i,  171 ;  n,  1344 

Philadelphia  and  Camden  harbors,  improvement  of,  including  final 

report  thereon i,168;  n,  1328,1380 

Pier  near  Lewes,  Del.,  construction  of 1,171;  n,  1344 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of i,  190;  n,  1381 

Wrecks,  removal  of i,182;  n,1367 

Delaware  Breakwater,  Del.,  construction  of,  including  final  report  there- 
on  1,173;  11,1345,1846 

Delta  Point,  La.  («ee  Mississippi  River) i,616:  ▼,3291,8386 

Departments,  Executive,  Washing^n,  D.  C,  telegraph  and  telephone 

connections  between 1,633;  vi,3838,3842 

Departmeuts,  militarv,  reconnaissances  and  explorations i>639;  vi,887l 

Depot.  Engineer,  Willets  Point,  N.  Y 1,6,8,660 

Derelicts.    See  Wrecks. 

Deschutes  River,  Wash.  (866  Olvmpia) i,605;  IT,S270 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

care 1.876;  iii,S160 

Des  Plaines  River,  111.,  survey  for  extension  of  navigation  to  Lake 

Michigan 1,486;  IY,28M 

Detroit  and  Northern  Railway  Company,  bridge  of I,ett 

Detroit  River,  Mich.: 

Improvement  of 1,620;  iy,90(B 

Improvement  of  channels  in  waters  connecting  Great  Lakes. . .  i,  606;  it,  2M 

Diamond  Reef,  East  River,  N.  T.,  examinatian  and  survey 1,141 
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l^okinson  Bayou,  Tex.,  examination  andsuryey i,846 

I>i8mal  Swamp Canid,  va.  and  N.  C. ,  improvement  of  waterway  via.  i,  228;  n,  1460 

Disposition  of  personal  property  when  not  needed i,43 

IMstrict  of  Columbia.    See  Washington. 

Dividinfl:  Creek  (La  Trappe River),  Md.,  improvement  of it  194;  n,1886 

IHvision  engineers i,48 

Divisions,  engineer  — i,48 

Doboy  Bar,  Qa.,  improvement  of i,260;  n,1573 

Z>onne/Z  (canal  boat),  removal  of  wreck i,147;  n,1277 

Double  Bayon,  Tex.,  improvement  of 1,343;  u,1070 

Douato^  (tug),  removal  of  wreck  of 1,254;  u,1550 

Dredge  boats: 

For  works  in  Florida,  construction  of i,277;  ii,1618 

For  works  on  Texas  coast,  procurement  of 1,343;  u,1970 

Sale  of ,  when  not  needed i,48 

Dubuque,  Iowa«  reconstruction  of  bridge  across  Mississippi  River i,  619 

Dubuque  and  Dunleith  Bridge  Company,  bridge  of 1,619 

Duck  Creek  (Smyrna  River),  Del.: 

Improvement  of i,187;  n,1876 

Removal  of  wreck i,202;  u,1898 

Duck  Island  Harbor,  Conn. ,  construction  of  harbor  of  refuge i,  106, 1161 

Duluth  Harbor,  Minn.: 

Improvement  of i,449;  ni,2611 

Improvement  of  channels  in  waters  connecting  Great  Lakes ..  i, 505;  rv, 2958 
Dunkirk  Harbor,  N.  Y.: 

Examination  andsurvey i,548 

Improvement  of i,537;  iv,8096 

Dunleith,  IlL ,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Duval  County,  Fla^bridge  of i,636 

Duwamish  River,  Wash.  («e6  Puget  Sound) i,603;  iv,8267 

Duxbury  Harbor,  Mass.,  improvement  of i,78, 1085 

Dyckmans  Meadows,  N.  T.  (8ee  Harlem  River) 1,135;  u,  1232 

DyerCounty,  Tenn.,  bridge  of 1,620 

Dynamite  batteries I9I2 

E. 

Eads,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  repre- 
sentatives of 1,40,317;  n,1816 

East  Bay  Bayou,  Tex.,  examination  and  survey i,846 

East  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of i,142;  n,1261 

Survey  of i,147;  n,1279 

East  Chester  Creek,  K.  Y.,  improvement  of i,128;  n,1215 

East  Dubuque,  111.,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Eastern  Bay,  Md. ,  examination  and  survey  of  Claiborne  Harbor i,  208 

Eastern  Branch,  Elizabeth  River,  Va.  {see  Norfolk  Harbor) i,223;  n,1471 

Eastern  Branch,  Potomac  River,  D.  C.  (see  Anacostia  River) 1,222;  u,1443 

East  Pass,  Carrabelle  Harbor,  Fla. ,  examination  and  survey. i,  802 

East  River,  Qa,    See  Brunswick. 
East  River,  N.  Y.: 

Examination  and  survey  of  Diamond  and  C!k>enties  reefs i,  142 

Harbor  lines.. i,39;  n,  1254, 1255, 1258 

Improvement  of i,134;  n,1229 

Improvement  of  Wallabout  Channel 1,138;  u,1242 

Survey  of  Wallabout  Channel    i,141;  u,1251 

Eaton,  J,  M,  (schooner),  removal  of  wreck  of 1,81,1094 

Echo  Bay,  New  Rochelle,  N.  Y.  (see  New  Rochelle  Harbor) i,  142 

EdentonBay,  N.  C,  improvement  of i,230;  n,1482 

Eighth  Army  Corps,  reconnaissances  and  explorations i,  639 ;  vi,  8871 

Elizabeth  River,  N.  J.,  improvement  of i,157;  n,1805 

Elizabeth  River,  Va.: 

Bridge  across  Southern  Branch,  construction  of 1,622 

Estimate  of  cost  of  dredging  Deep  Creek  Branch i,232;  n,1485 

Improvement  of 1,224;  n,1478 

Norfolk  Harbor  and  approaches,  improvement  of i,  223;  u,  1471 

Waterway  to  Albemarle  Sound,  N.  C,  improvement  of i,229;  n,  1481 

Waterway  to  sounds  of  North  Carolina,  improvement  of i,228;  u,  1480 

Western  Branch,  improvement  of 1,225;  n,1474 
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£lkpoiiit,  S.  Dak.  (M0  Miasoori  Riyer) 1,889;  iii,23Sl 

BAkBiyeTjMd.: 

Eixanunatioii and 81UT0Y . .._.  ...-.-.-_.»-        i,90S 

Bemoyalof  wrecks  of  J.  E.  OiUinghamtokd  WnuE.  WeUer i,202;  u^lSSe 

Elk  RiTer,  Tenn.  and  Ala. : 

Improvement  of i,409;  m,2905 

Preliminary  report  of  snrvey i,410;  01,2906 

Elk  River,  W.  Va.: 

Constmction  of  bridge  at  Clay. I,®1 

Examination  and  survey 1,440 

Improvementof i,429;  iii,2496 

Elliott,  John  W,  (sloop) ,  removal  of  wreck  of,  in  Delaware  River. .  i,  182;  u,  1387 

^2i8,Jd«epfti2.  (schooner),  removal  of  wreck  of i,182;  n,ld87 

Embankments 1,14 

Embarrass  River,  Wis., constmction  of  bridge  across i,Q21 

Emplacements l,10 

Employees,  inJTized,  recommendation  in  aid  of i,4S 

EncUcott  Board 1,9 

Engineer  Depot,  Willets  Point, N.Y 1,6,8,660 

Engineer  divisions i,4S 

Engineer  officers,  equipment  of  civilian  assistants  to i,8,664 

Engineers,  Battalion  of ._   i,6,657 

Engineer8,Ghief  of , officers  on  dnty  in  office  of i,641 

Engineer  School,  Fort  Totten,  N.Y 1,5,8,653 

Engineers,  Corps  of : 

Changes  in  personnel . i,8 

Laws  of  Fifty-fifth  Congress,  third  session,  affecting  the ti,  3908 

Komber  and  distribution  of  officers i,j 

Officers  detached 1,4 

Engineers,  division 1,43 

Engineers,  The  Board  of 1,6,645 

Engineer  troops  and  civilian  assistants,  equipment  of 1,8,664 

Equipment  of  engineer  troops  and  civilian  assistants 1,8,664 

Erie  Basin, Buffalo, N.Y., improvement  of  entrance i,540;  iv,8114 

Erie  Canal, N.Y., preservation  of  bench  marks i»636;  vi,88S9 

Erie  Harbor,  Pa.: 

Improvementof 1,686;  iv,8091 

Water  levels i,687;  Yi,8859,8861 

BrieLiake: 

See  also  Northern  and  Northwestern  Lakes, 

Water  levels i,687;  vi,8859,3861 

Escambia  River,  Fla.,  improvement  of i,3d8;  ii,1674 

Escanaba,  Mich.,  water  levels i>687;  vi,8858,3860 

Esopus  Creek,  N.  Y.  («ee  Saugerties  Harbor) 1,153,164;  n,1290 

Essex  River.  Mass.,  improvement  of 1,65,1068 

Estherville-Minim  Creek  Canal,  S.  C.  (see  aho  Santee  River) . . .  i,  249, 255;  n,  15SS 
Estimates  of  appropriations  required : 

Fortifications..-' 1^37 

River  and  harbor  examinations,  surveys,  etc i,615 

River  and  harbor  improvements .' i,38 

Everett  Harbor,  Wash. ,  improvement  of i,608;  rv,S873 

Everett,  Wm.  (schooner),  removal  of  wreck  of n,1878 

Examinations,  estimate  of  appropriation  for i,615 

EoDoelsior  (barge) ,  removal  of  wreck  of 1,06,1144 

Executive  Departments,  Washington,  D.  C,  telegraph  and  telephone 

connections  between i,683;  vi,8838,384S 

Exeter  River,  N.  H.,  improvement  of 1,61,1048 

Explorations  and  reconnaissances  in  military  departments l»689;  yi,3871 

Explosives.    See  Submarine  mines  and  Torpedoes. 


P. 


Fairhaven,  Mass.    See  New  Bedford. 


Fairport  Harbor,  Ohio,  improvement  of 1,683;  iy,80M 

Fairy  Lake,  Tex.  and  La.  (see  Cypress  Bayou) i,350;  u!l99S 

Falia,  Bogus,  La.,  improvement  of i,318;  n,188S 

Fall  River  Harbor,  Mass.,  improvement  of i,Ol,1190 


Digitized 


byGoogk 


INDEX.  15 

Feather  BiTer,  Cal.: 

Improvement  by  California  D6bri8  Commission 1,618;  vi,8747 

Improvement  of 1,557;  IY,8169 

Femandina,  Fla.: 

Defenses  of i,  27, 888 

Improvement  of  waterway  to  Savannah,  Gkk i,  265;  u,  1590 

Fishing  Creek,  N.  C,  improvement  of i,  234;  n,  1489 

Five-mile  Creek,  Ala. ,  survey  for  canal  to  Warrior  Biver i,  817;  n,  1780 

Five-mile  River  Harbor,  Conn. ,  improvement  of i,  119, 1180 

Flag  Lake  and  Biver,  Wis.  («ee  Portwing) i,456 

Flathead  Biver,  Mont: 

Improvement  of , i,614;  iy,8280 

Survey  of i,614 

Flint,  Fannie  (schooner) ,  removal  of  wreck  of i,  96, 1145 

Flint  Biver,  Ga.,  improvement  of 1,292;  n,  1657 

Florida,  State  of: 

Constmction  of  dredge-and-snag  boat 1,277;  n,  1618 

Defenses  of  east  coast 1,27,888 

Plan  and  estimate  of  cost  for  removing  water  hyacinth i,  40, 277;  n,  1618 

BemoYing  water  hyacinth i,276;  n,1612 

Floyd,  Sergt.  Charles,  monument  to i,641 

Flushing  Bay,  N.  Y.,  improvement  of i,188;  ii,1227 

FlynnsKnoU,  N.  Y.,  removal  of  wreck  on 1,147;  n,  1278 

Foreign  possessions,  defense  of i,9 

Forked  Deer  River,  Tenn.: 

Construction  of  bridge  at  Yellow  Bluff 1,620 

Improvement  of.. 1,896;  in,  2285 

Fort  Clinch,  Fla.  («ce  Cumberland  Sound) 1,27,886 

Fortifications: 

Dynamite  batteries i,12 

Estimates  of  appropriations  required i,87 

Gun  and  mortar  batteries i,10 

Insular  possessions i,9 

National  Defense  appropriation  and  allotments 1,15 

Preservation  and  repair  of i,18 

Progress  of  work. i,9 

Projects 1,9 

Bange  and  position  finders i,18 

Sea  walls  and  embankments i,14 

Sites 1,14 

Submarine  mines i,15 

Supplies  for  coast  defenses i,14 

Temporary  defenses i,10 

Fort  Johnston,  N.C.,  defenses  at 1,26,846 

Fort  McHenry, Md.  (see  Baltimore) 1,28,805 

Fort  Macon,  St.  C,  defenses  at 1,26,846 

Fort  Marion, Fla., defenses  at i,28,888 

Fort  Monroe,  Va.  (see  Hampton  Beads) 1,25,884 

Fort  Montgomery,  N.  Y.  (see  Great  Lakes) 1,83,975 

Fort  Niagara,  N.  Y.  (see Great  Lakes) 1,38,974 

Fort  Pierre,  S.  Dak.  (see  Missouri  Biver) i,887;  ni,2219 

Fort  Pulaski,  Ga., defenses  at i,27,870 

Fort  Screven,  Ga.,  defenses  at , 1,27,870 

FortTotten,  N.Y.,post  of 1,5,6,8,651 

Fort  Washakie,  Wyo.,  military  road  to  Buffalo  Fork,  Snake  Biver.  i,  640;  vi,  3881 

Fort  Wajme,  Mich,  (see  Great  Lakes) 1,88,974 

Fort  Wool,  Va.,  (see  Hampton  Boads) 1,25,841 

Fosters  Ferry,  Warrior  Biver,  Ala. ,  construction  of  bridge 1,628 

Fourche  Le  Fevre.Biver,  Ark, ,  construction  of  bridge  across i,  619 

Foa?  (canal  boat),  removal  of  wreck  of i,147;  n,1278 

Fox  Biver,  Wis.: 

Bridge  at  Omro,  reconstruction  of 1,621 

Bridge  at  Oshkosh,  reconstruction  of 1,620 

Examination  and  survey  of  Green  Bay  Harbor i,474 

Harbor  lines  at  Oshkosh i,89;  iv,2819 

Improvement  of i,471;  rv,2789 

Improvement  of  Ghreen  Bay  Harbor i,459;  iv,2784 

Operating  and  care  of  locks  and  dams i»478;  IY,2794 
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FraDkfort  Harbor,  Mich.,  improTement  of 1,601;  iv,2944 

French  Broad  River,  Tenn. ,  improvement  of i,  406;  m,  23O0 

Friendj  Lottie  K.  (schooner),  removal  of  wreck  of,  in  Delaware  Bay  i,  182;    n,  1387 
Falton,Ark.: 

Improvement  of  Red  River  above i,  d49;    n,  1991 

Improvement  of  Bed  River  below i,847;  ii,19;9 

G. 

Galena  River,  111.,  operating  and  care  of  lock  and  dam i,  877;  m,  9188 

Galveston  Bay  and  Harbor,  Tex.: 

Deepening  channel  from Ghdveston  to  Texas  City i,889;  ii,198S 

Defenseeof 1,38,931 

Improvement  of  channel  in  West  Bay 1,843,843;  n,  1968, 1970 

Improvement  of  harbor 1.838;  n,  1958 

Improvement  of  ship  channel  and  Buffalo  Bayon i,  840;  n,  1961, 1964, 1965 

Survey  of —         1,346 

Wreck  at  harbor  entrance,  removal  of 1,845,  n,  1973 

Gkwconade  River,  Mo. ,  improvement  by  Missonri  River  Commission,  i,  617;  iri,  S665 
Ganging: 

Colnmbia River,  Or^g.  and  Wash i,696;  rr,8250 

Mississippi  River  and  principal  tributaries i,88, 860;  n,  9025 

Mississippi  River  at  St.  Paul,  Minn 1,88,384;  111,2306 

Northern  and  Northwestern  Lakes i,687;  vi,38S0 

Gauley  River,  W.Va.,  improvement  of i,431;  111,2496 

Gedney  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of 1.142;  ii,1261 

Removal  of  wreck i,  147;  u,1276 

Gtenesee  River,  N.  Y.  («c«  Charlotte) 1.544;  iv,3180 

GFeorge  Lake,  St.  Johns  River,  Fla.  (see  Volusia  Bar) 1,271;  n,  1603 

Georges  River,  Me.,  improvement  or 1,53,1088 

Georgetown,  D.  C.    See  Washington. 
G^rgetown,  S.  C: 

Examination  and  survey  of  Sampit  River i,2S3 

Improvement  of  harbor If947;  0,1536 

Georgia  and  Alabama  Railway  Company,  bridge  of i,619 

Gteorgia,  defenseeof  coast.. i, 27,879 

GtZiing/iam,  J.  ^.  (barge),  removal  of  wreck  of i,202;  ii,1898 

Glencove  Harbor,  N.  Y.,  improvement  of it  182;  n,1385 

Gloucester  Harbor,  Mass.,  improvement  of 1,66,1066 

Goat  Island  Ledge,  N.  H.  (ftee  Pull-and-be-damned  Point) i,68 

Golden  Gate.  Cal. ,  examination  and  survey  of  channel  to  Karquines  Strait .       i,  561 

Goshen  Creek,  N.  J.,  improvement  of i,180;  n,1862 

G^osport  Harbor,  N.  H.  (see  Isles  of  Shoals) 1,68 

Government  employees,  recommendation  in  aid  of,  when  injured _         i,43 

Government  proi>erty,  sale  of,  when  not  needed 1,48 

Government  structures,  occupancv  of i,88 

Governors  Island.  New  York  Harbor,  N.  Y.,  removal  of  wreck n,  liWS 

Gowanus  Bay,  Canal,  and  Creek.  N.  Y.: 

Bay  Ridge,  Red  Hook,  and  Buttermilk  channels,  improvement  of.  i,  144;  n,  1266 

Gowanus  Canal  (see  Bay  Ridge  Channel) I.144;  n,ld66 

Gowanus  Creek  (Channel,  improvement  of i,  146;  n,  1274 

Grand  Calumet  River,  111.  and  Ind.: 

Bridges  across,  construction  of 1,623,688 

Harbor  lines  at  Calumet i,89;  rv,2891 

Improvement  of i,478;  iv,2838 

Improvement  of  Calumet  Harbor 1,477;  it,3833 

Grande,  Boca,  Fla.,  examination  and  survey I.S88 

Grand  Haven  Harbor,  Mich. ,  improvement  of i,  494;  iv,  2917 

Grand  Island,  Niagara  River,  N.  Y.,  construction  of  bridge i,  6W 

Grand  Isle,  V t. ,  construction  of  bridge  across  Lake  Champlain i,  619 

Grand  Lake,  La.  («ee  Mermentau  River) 1,829;  n,1851 

Grand  Marais,  Mich. ,  improvement  of  harbor  of  refuge i,  455;  m,  2719 

Grand  Marais,  Minn.,  inmrovement  of  harbor i,448;  in,2606 

Grand  Rapids  Lock  and  Dam,  Wabash  River,  operating  and  care,  i,  444;  ni,2578 
Grand  River,  La.,  improvement  of i,825;  n,1844 
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Qrand  River,  Mich.: 

Improvement  of 1,495;  iv,2920 

Improvement  of  Qrand  Haven  Harbor i,4U4;  iv,2917 

Orand  River,  Ohio: 

Construction  of  bridge 1,623 

Improvement  of  Fairport Harbor 1,582;  iv,30<)4 

Grand  Trunk  Railway  Company,  bridge  of 1,619 

Oroisse,  Sylvia  de  (steamer) ,  wreck  of  (see  Columbia  River,  below  Tongue 

Point) 1.594;  iv,3245 

Grays  Harbor,  Wash.,  improvement  of,  including  bar  entrance i,  600;  iv,  8261 

Qreat  Kanawha  River,  W.  Va.: 

Improvementof 1.427:  ni,2479 

Operating  and  care  of  locks  and  dams i,429;  in,248o 

Great  Lakes: 

Defeni»eson 1 1,83,974 

Improvement  of  channels  in  waters  connecting l,  505;  i v ,  2953 

Preservation  of  bench  marks,  Erie  Canal,  N.  Y : 1,686;  vi,3«59 

Surveys  and  charts 1,6:^;  vi,8851 

Water  levels i,637;  vi,3859 

Great  Pedee  River,  S.  C,  Improvementof 1,246;  ii,1523 

Great  Salt  Pond,  Block  Island,  R.  I. ,  improvement  of l,  95. 1 1 41 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor 1,545;  iv,3183 

Green  Bay,  Mich.,  water  levels  at  Escanaba i,637;  vi,3«59,3»60 

Green  Bay,  Wis.: 

Examination  and  survey  of  harbor i,474 

Improvementof  harbor 1,459;  iv,2734 

Green  Jacket  Shoal.  Providence  River,  R.  I.,  removal  of i,90, 1127 

Greenleaf  Bend,  Mississippi  River.  111.: 

Prevention  of  break  into  Cache  River i,373;  iii,2088 

Survey  for  preventing  break  into  Cache  River i,375 

Greenport.  N.Y., removal  of  wreck  near il,  1278 

Green  River.  Ky.: 

Elzamination  and  survey 1,448 

•  Improvement  above  mouth  of  Big  Barren  River  (Lock  No.  5)  .  i,  446:  in,  2583 

Operating  and  care  of  locks  and  dams 1,446;  in.  2584 

Reconstruction  of  Lock  No.  2,  at  Rumsey i,  445;  ni.  2581 

Greenville  Harbor, Miss,  (see  Mississippi  River  Commission)..  i,616;  v, 3291, 3330 

Greenwich  Harbor,  Conn.,  improvementof i,  12:i.  1186 

Grounds,  public  buildings  and.  District  of  Columbia i,  6:^2:  vi,  381 1 

Orubb,  Col  (tug),  removal  of  wreck  of i,147;  u,1277 

Gulf  port.  Miss.: 

Improvementof  channel  to  Ship  Island  Harbor i,  812;  n,  1723 

Survey  for  channel  from  Ship  Island  Pass  and  Harbor 1,317;  n,  1787 

Gnlf  States,  removal  of  water  hyacinth: 

From  Florida  waters 1,276:  n,16l3 

From  Louisiana  waters i,332;  il,  1S55 

Plan  and  estimate  of  cost _ 1,40,277;  n,1613 

Guns 1,10 

Quyandotte  River,  W.  Va.: 

Examination  and  survey 1,440 

Improvementof i, 432;  m, 2499 

n. 

Hall,  Richard  (schooner),  removal  of  wreck  of i,  141;  ii,  1251 

Hammond,  Ind. ,  reconstruction  of  bridge  across  Calumet  River i,  623 

Hampton  Roads,  Va.: 

Defenses  of 1,25,834 

Exammation  and  survey  of  channel  at  Middle  Ground  Bar i,  233 

Hancock,  Mich. ,  rebuilding  bridge  across  Portage  Lake 1, 618 

Harbor  lines,  establishment  of i,39 

Albina,  Oreg I,39;  iv,3251 

Allegheny  City,  Pa 1,39:  ni.2449 

Annemessex  River,  Md 1.39;  u,1399 

Baltimore  Harbor,  Md.,  at  Sparrows  Point 1,39;  ii,  1410 

Boston.  Mass 1,89,1098,1100 

Bridgeport  Harbor,  Conn 1,39,1193 

Buffalo  Harbor,  N.  Y i,39;  iv,3123 

Calumet  Harbor,  111 i,89;  iv,2891 

BNQ  99 2 
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Hftrbor  lineB,  etc. — Contmiied. 

Cambridge,  Mass . i,»,lHi 

Charles  RiTer,  Mass.,  at  Boston  and  Ounbrldge i,  39,  1006, 1I6» 

CleTeUnd  Harbor, Ohio —  i,8d;  Tw,m» 

Crlafield Harbor, Md i,3»;  luim 

BastBiver,N.Y  1,39;  n,  1254,  1235, USe 

Pox  River.  Wis 1,39;  rF,S81f 

Hillsboro River, Fla i,3»;  n,l«^ 

Honolulu,  Hawaiian  Islands 1,39;  vi^STS 

Houghton,Mich    1,39;  iii,272i 

Jamestown,  R.  I.,  Conanicut  Island i,  39,114 

liaumee  Bay, Ohio 1,39;  iv,an> 

Narragansett  Bay, R.L, at  Jamestown i,S9, 114 

New  London  Harbor,  Conn i,S9,  ll!* 

New  York  City,  N.  Y.,  in  Bast  River 1,39;  0,1254,1255,1338 

Niagara  River,  N.  Y..  at  Buffalo i,39;  iv.SlSS 

Norwalk  Harbor,  Conn i,39,U0e 

OakPoint,  N.Y i,39;  n,1235 

Ohio  River i,39;  iii,844 

Oshkosh,  Wis 1,39;  iv.2811 

Patapsco  River,  Md i,39;  ii,1410 

Portage  Lake,  Houghton  Coonty,  Mich i,39;  in,  2723 

Portland,  Oreg 1,39;  iir,32Sl 

Potomac  River i,39;  ii,146S 

San  Francisco  Bay,  Cal 1,39;  iv,Sm 

Seattle,  Wash i,» 

Sparrows  Point,  Md 1,89;  Ii,14l0 

Tacoma,  Wash i,3l 

Tampa,Pla i,89;  ii,lM 

Thames  River,  Conn.,  at  New  London 1,39.11^ 

Toledo  Harbor,  Ohio i,39;  rv.SOS 

Washington,  D.  C i,39;  ii,14«l 

West  Seneca,  N.  Y i,39;  iv,312S 

Willamette  River,  Oreg i,39;  iv,3251 

Harbors  and  rivers: 

Aid  toemployees  injured  upon  works  of 1,43 

Appropriations  and  expenditures 1,37,98 

Deterioration  in  works i,* 

Estimate  of  appropriation  for  examinations,  surveys,  etc i,615 

Estimates  of  appropriations  for  improvement  of 1,38 

Improvement  of 1,87 

Occupancy  of  structures  belonging  to  works  of 1,38 

Sale  of  personal  property  when  not  needed 1,43 

Harlem  River,  N.  Y.,  improvement  of I9I35;  n,1233 

Harlowe  River,  N.  C. ,  improvement  of  waterway  via.    i, 237;  11, 1497 

Hartford,  Conn. ,  improvement  of  Connecticut  River  below i,  104, 1156 

Havre  de  Grace,  Md. ,  improvement  of  Susquehanna  River 1, 193;  u,  188S 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,  508;  rv,8979 

Hazelton  (canal  boat),  removal  of  wreck  of i,  163;  11,1315 

Helena  Harbor,  Ark.  {see  Mississippi  River  Commission) 1,616;  v,  3291, 3336 

Hell  Gate,  East  River,  N.  Y.,  improvement  of i,  134;  u,1239 

Hempstead,  N.  Y.  (see  Glencove  Harbor) i,  132;  n,13S5 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dun.,  i,  421;  in,34M 

Highland  Bayou,  Tex.,  examination  and  survey 1,846 

Hillsboro  Ba^  and  River,  Fla.: 

Harbor  Imes  at  Tampa i,89;  ii,16IS 

Improvement  of Ii284;  n,1635 

Hills  Ferry,  San  Joaquin  River,  Cal. ,  construction  of  bridge i,683 

Hiwassee  River,  Tenn.,  examination  and  survey 1,410 

Holland  (Black  Lake)  Harbor,  Mich. ,  improvement  of i,  492 ;  iv,  2919 

Holmes  Bayou,  Miss,  {see  Pearl  River,  below  Jackson) i,  814 ;  n,  1735 

Holmes  River,  Fla.,  improvement  of i?295;  n,1666 

Holston  River,  Tenn..  examination  and  survey 1,410 

Homochitto  River,  Miss.,  improvement  of 1,337;  ii,186i 

Honolulu  Harbor,  Hawaiian  Islands: 

Defense  of 1,9 

Harbor  lines i,89;  vi,S7» 

Hopefield  Bend,  Mississippi  River,  Ark.  and  Tenn.  (see  Mississippi  River 

Commission) 1,616;  V,«8»1,8S96 
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IBam  Idand  Harbor  and  Pass,  Miss. : 

Improyement  of  harbor ', i,810;  n,1718 

Survey  of i,817;  n,1784 

^loTseehoe  Branch,  Ashepoo  River,  S.  C,  removal  of  wrecks i,255;  n,1550 

^oraeehoe,  the,  Chesapeake  Bay,  Va.,  removal  of  wrecka  on i,  282;  n,  1484 

Worses,  sale  of,  when  not  needed i,48 

^onghton,  Mich. : 

Marbor  lines  in  Portage  Lake i,89;  m,2728 

Rebuilding  bridge  aoroes  Portage  Lake •. i,618 

Boxisatonic  River,  Conn.,  improvement  of 1,110,1166 

iBonston,  Tex.,  improvement  of  waterway  to  Galveston. .  i,  340:  ii,  1961, 1964, 1965 
Boward  University  Reservoir,  Washington,  D.  C,  construction  of.  i,629;  vi,8797 

Budaon,  Fla.,  examination  and  survey  of  bay  at i,288 

Bndaon  River,  N.  Y.: 

Bridge  at  New  York  City,  construction  of 1,619 

Coxsackie  to  Troy,  improvement  from i,151;  n,1293 

Peekskill  Harbor,  improvement  of i,154;  n,1801 

Rondout  Harbor,  improvement  of 1,154;  ii,1800 

Sangerties  Harbor,  examination  and  survey i,164 

Saugerties  Harbor,  improvement  of i,153;  u,1299 

Tarrytown  Harbor,  examination  and  survey i,164 

Wrecks,  removal  of 1,147,168;  u,  1277, 1815, 1816 

Bnmboldt  Harbor  and  Bay,  Cal. ,  improvement  of i,  559;  iv,  8185 

Bnntington  Harbor,  N.  Y.,  improvement  of 1,181;  n,  1228 

Buron  Harbor,  Ohio,  improvement  of 1,527;  iv,8051 

Huron  Lake  (see  also  Northern  and  Northwestern  Lakes): 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich i,  618;  iv ,  2988 

Water  levels i,637;  vi,8859,8860 

Hutchinsons  Island,  Savannah  River,  G«.,  construction  of  bridge i,  619 

Hyacinth,  water,  removal  of: 

From  Florida  waters 1,276;  n,1612 

From  Louisiana  waters i,833;  u,1855 

Plan  and  estimate  of  cost 1,40,277;  u,1618 

Hyannis  Harbor,  Mass. : 

Examination  and  survey i,97 

Improvement  of  harbor  of  refuge 1,82,1104 

Removal  of  wreck 1,96,1145 

Hydraulic  mining  in  Calif omia i,618;  vi,8747 

I. 

niegal  mining  in  Calif  omia 1,618;  vi,8747 

Illinois  and  Mississippi  Canal,  111. : 

Construction  of i,482;  iv,2858 

Operating  and  care  of i,484;  iy,2888 

Qlinoijs  River,  HI.: 

Bridge  near  Marquette,  construction  of 1,628 

Chicago  Drainage  Canal i,40 

Improvement  of i,480;  rv,2841 

Operating  and  care  of  locks  and  dams i,482;  rv,2849 

Survey  for  extension  of  navigation  to  Lake  Michigan i,  485;  rv,  2890 

Indiana  Chute,  falls  of  Ohio  River,  Ky.,  improvement  of i,  440;  iii,  2545 

Indian  River  and  Indian  River  Inlet,  Fla. ,  improvement  of i,  273 ;  ii,  1608 

Indian  River  Bay,  DeL ,  improvement  of  waterway  via i,  190,  u,  1881 

Individuals,  occupancy  of  public  structures  by i,38 

Injured  employees,  recommendation  in  aid  of i,43 

Insular  possessions,  defense  of i,9 

International  Bridge  Company,  bridge  of 1,619 

Isabel,  Point,  Tex.,  examination  and  survey  of  Brazos  Santiago  Harbor. .      i, 846 

Isle  of  Wight  Bay,  Md. ,  improvement  of  waterway  via i,  190;  ii,  1881 

Isles  of  Shoals,  N.  H.,  examination  and  survey i,62 


Jaokion  Creek,  Va.,  examination  and  survey i,228 

Jackson,  Harriets,,  removal  of  wreck  of 1,1094 

Jacksonville  and  Atlantic  Railway  Company,  bridge  of i,  635 

Jaoksonville,  Mayport  and  Pablo  Railway  Company,  bridge  of l,  625 

Jacksonville,  Tampa  and  Key  West  Railway  Company,  bridge  of i,  628 
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Jamaica  Bay,  N.  Y.,  oonstniotion  of  bridge  across  Beach  Channel i,63l 

James  Island,  Wappo  Cat,  B.C.,  oonstrnction  of  bridge 1,00 

James  Rirer,  Va.: 

Bridge  at  Richmond,  constmction  of i,88S 

Examination  and  Boryey 1,288 

Improvement  of i,220;  n,14d8 

Protection  of  Jamestown  Island i,222;  n.l440 

Jamestown,  R.  I.,  harbor  lines  in  Narragansett  Bav i,  39, 1146 

Jamestown  Island,  James  River,  Va. ,  protection  of i,  222;  n,  14^ 

Jane,  Lydia  (schooner),  removal  of  wreck  of 1,81,1095 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via i,  265;  n,  1590 

Johnsons  Bayou,  La.,  improvement  of i,882;  n,lfi55 

Johnston,  Fort,  N.  C,  defenses  at 1,26,846 

Jonesport,  Me.,  improvement  of  Moosabec  Bar 1,45,1019 

Jndith,  Point,  R.  I.: 

Constmction  of  harbor  of  refnge i,93,ltSS 

Improvement  of  pond  entrance ...1,93,1188 

Removal  of  wreck  off i,II45 

Jupiter  Inlet,  Fla. (see  Indian  River) i>278;  n,1009 

K. 

Kalamazoo  River,  Mich.: 

Alteration  of  bridge  at  New  Richmond 1,034,825 

Improvement  at  Saagatnck 1,491,492;  iv,  2910,2912 

Eampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care. .  .i,  482;  iv,2849 

Kansas  City,  Mo. ,  modification  of  bridge  across  Missouri  River i,  619 

Kansas  City  and  Atlantic  Railway  Company,  bridge  of i,  619 

Karqnines  Strait,  CaL,  examination  and  sorvey  of  channel  to  Golden 

Gate _ 1,561 

Kendnskeag  River ,  Me. ,  examination  and  survey  of  mouth i,62 

Kennebec  River,  Me. : 

Bncksport  Harbor,  examination  and  survey i,6! 

Defenses  of 1,16,686 

Gardiner  Bridge  to  Augusta  Dam, examination  and  survey i.& 

Improvement  of 1,63,1039 

Parkers  Head  Harbor  and  Channel, examination  and  survey 1.62 

Wreck  at  Bath,  removal  of i,82,10tf 

Kenosha  Harbor,  Wis.: 

Examination  and  surveys 1,478,474;  iv.2817 

Improvement  of i,469;  iv,3781 

Kentucky  River,  Ky.: 

Improvement  of i,4S7;  in,2513    j 

Operating  and  care  of  locks  and  dams i,439;  m,252S 

Kewaunee  Harbor,  Wis.: 

Examination  and  survey i,474    | 

Improvement  of 1,463;  IV,2W< 

Keweenaw  Bay  and  Point,  Mich.: 

Improvement  and  operating  and  care  of  waterway  to  Lake  Su- 
perior    1,452,453;  m,^ 

Removal  of  wreck  in  waterway  to  Lake  Superior i,  456:  m,  2728 

Keyport  Harbor,  N.  J.,  improvement  of 1,160;  n,1810 

Key  West  Harbor,  Fla.: 

Defenses  of l.27,W0 

Improvement  of  entrance i,276;  n,16lO 

Kill  Pond  Bar,  Mass.,  removal  of  wrecks  on i,96,114< 

Kill  van  Kull,  N.  Y.  and  N.  J.: 

Examination  and  survey i,l|Jf 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  n, ISJJ 

King  County,  Wash.,  bridge  of i,» 

Kingston,  R.  L: 

Construction  of  Point  Judith  harbor  of  refuge i.^.^? 

Improvement  of  Point  Judith  Pond i,93,118j 

Removal  of  wreck  off  Point  Judith iJ^ 

Kingston  Bay,  Mass.  (see  Dux  bury  Harbor) ^»^»^£ 

King  William  County,  Va.,  bridge  of i.^ 

ELlnnickinnic  River,  Wis. ,  construction  of  bridge  across Ag 

Kissimmee  River,  Fla,,  examination  and  survey ^* 
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Kootenai  River,  Idaho  and  Mont. : 

Improvement  above  Jennin^ 1,613;  iv,8377 

Improvement  between   Bonners  Ferry   and   international    bound- 
ary  i»612;  iy,8276 

1^ 

La  Croflse  Harbor,  Wis.,  Improvement  of i»877;  m,2171 

Lafourche  Bayon,  La. : 

ConBtmcnonof  bridges  across i,633 

Improvement  of 1,823;  n,1842 

La  Grange  Bayon,  Fla.,  improvement  of i,295;  ii,1666 

Lagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care. ..  i,  482;  iv,  2840 

Lake  County,  Ohio,  bridge  of — .      1,622 

Lakes,  Great.    See  Northern  and  Northwestern  Lakes. 

Larchmont  Harbor,  N.  Y. ,  improvement  of l»  127;  n,  1213 

La  Trappe  River,  Md.,  improvement  of i,194;  u,1386 

Laws: 

Fifty-fifth  Congress,  third  session,  affecting  Corps  of  Engineers vi,  3903 

In  aid  of  injured  employees,  recommendation  regarding i,43 

Sale  of  personal  property  when  not  needed,  recommendLation  as  to i,  43 

£au»on,  £at«  (schooner),  removal  of  wreck  of 1,222;  ii,1442 

Xeadtn^  Breeze  (schooner),  removal  of  wreck  of 1,222;  n,1442 

Leaf  River,  Miss.,  improvement  of 1.312;  n,1721 

Leech  Lake,  Minn.,  reservoir  at: 

Construction  of 1,879;  ni,2182 

Operating  and  care 1,880;  m,2190 

Legislation: 

Fifty-fifth  Congress,  third  session,  affecting  Corps  of  Engineers vi,  3903 

In  aid  of  injured  employees,  recommendation  regarding i,  43 

Sale  of  personal  property  when  not  needed,  recommendation  as  to i,  48 

Lemon  Bay,  Fla.,  examination  and  survey  of  inside  passage  to  Sarasota 

Bay 1,288 

Lemon  Creek,  N.  Y.  (see  Staten  Island-New  Jersey  channel) 1,156;  ii,1304 

Levisa  Fork,  Big  Sandy  River,  Ky. ,  improvement  of I,4d6;m,  2511 

Lewes,  Del.: 

Construction  of  iron  pier  in  Delaware  Bay  near 1. 171 ;  ii,  1344 

Improvement  of  waterway  to  Chincoteague  Bay,  Ya i,  190;  ii,  1381 

Lewis  River.  Wash.,  improvement  of 1,596;  iv,3248 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,190;  ii,1381 

Little  Calumet  River,  111. ,  construction  of  bridges i,  622 

Little  Harbor,  N.  H. ,  improvement  of  harbor  of  refuge i,  60, 1047 

LiUle  Kanawha  River,  W.  Va.: 

Improvementof i,425;  ui,2474 

Operating  and  care  of  lock  and  dam i,426;  in,  2476 

Little  Mud  River,  Ga. ,  improvement  of  waterway  via i,  265;  n,  1590 

Little  Narragansett  Bay,  K.  I.  and  Conn,  (see  Pawcatuck  River) i,  97, 1149 

Little  Pedee  River, S.C., improvement  of i,246;  u,1521 

LitUe  Pigeon  River,  Tenn.,  improvement  of i,407;  in,  2301 

Little  River,  La.  («eeRed  River)...  : 1,847;  ll,1979 

Little  Rock,  Ark. ,  construction  of  bridge  across  Arkansas  River. .  ^. i,  618 

Little  Sodus  Bay,  N.Y.,  improvement  of  harbor i,645;  iv,3185 

Little  Tennessee  River,  Tenn. ,  examination  and  survey i,  410 

Little  Traverse  Bay, Mich. (see Petoskey) 1,504;  iy,2949 

Lockport,  La. ,  construction  of  bridge  across  Bayou  Lafourche i,  628 

Lockport  Bridge  Stock  Company, bridge  of i,628 

Locks.    See  Canals  arid  Waterways. 

Logan,GFen.  John  A.,  statue  of,  at  Washinton,D.C.  vi,8841 

Loggy  Bayou,  La. ,  construction  of  bridges  across i,  619 

Lone  Tree  Point,  San  Pablo  Bay,  Cal. ,  examination  and  survlsy  off i,  561 

Long  Bridge,  Washington, D.  C.  (see  Potomac  River) i, 206;  ii,  1418 

Long  Island.  N.  Y.,  defenses  of  southern  entrance  of  New  York  Harbor. . .  i,  21, 768 
Long  Island  Sound : 

Defenses  of  eastern  entrance 1,19,747 

Removal  of  wreck  off  Port  Che8ter,N.Y i,141;  n,1251 

Long  Tom  River,  Oreg.,  improvement  of 1,690;  iv,3238 

Lorun  County, Ohio, bridge  of • 1,621 

Lorain  EUrbor,  Ohio : 

Ooaftmction  of  brldf« i,631 

ImproTement  of i,6M;  rv,8056 
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Lonisiaaft,  State  of : 

Plan  and  estimate  of  cost  for  removing  water  hyacinth 1, 40, 977;  n,  IS! 

Removing  water  hyacinth i,332;  n,lSx 

Loniavillo,  Ky : 

Improving  Ohio  River  at i,440;  lil,S5i5 

Operating  and  care  of  Lonisville  and  Portland  Canal —  i,  443;  m,  ^65 

Loniaville  and  Portland  Canal,  Ey.: 

Enlargement  of - i,440;  ni,856 

Operating  and  care 1,442;  ili^2M 

Lontre,  Pass  a,  Mississippi  River: 

Closing  crevasse i,821;  ii,18» 

Improving  outlet  at 1,323;  ll,l&41 

Lower  Machodoc  Creek,  Va.,  improvement  of i,  212;  n,  14M 

Lnbec  Channel,  Me.,  improvement  of 1,44,101* 

Lndington  Harbor,  Mich., improvement  of -  1,499;  iv,2836 

Lnmberton  Branch,  Rancocas  River,  N.  J.,  improvement  of i«  174;  u^ltat 

lyydiaJane  (schooner),  removal  of  wreck  of - l^dlylOSI 

Lynchs  River,  S.  C, examination  and  survey —  --       i,255 

Lynn  and  Boston  Railroad  Company,  bridge  of i,8SS 

Lynn  Harbor,  Mass.: 

Improvement  of - i,  09,  lOW 

Reconstruction  (tf  bridge  to  Saugus i,fiSI 

M. 

Jfcl>ana2d  (canal  boat),  removal  of  wreck  of • it  168;  n.t819 

McHenry,  Fort,  Md.  (sec  Baltimore) 1,23,805 

Mackinac  Harbor,  Mich.,  examination  and  survey 1,528 

Ma^on  Bayou,  La.,  improvement  of 1,854;  ii,900( 

Macon,  Fort,  N. C. , defenses  at 1,26,846 

Maine  Central  Railroad  Company,  bridge  of i,G23 

Maine,  defenses  of  coast - -..-  1,16,685 

Main  Ship  Channel,  New  York  Harbor,  N.  T.: 

Improvement  of 1, 142;  ii,1261 

Removal  of  wreck , i>  147;  n,  1277 

Maiden,  Mass. ,  construction  of  bridge  across  Mystic  River i^dSS 

Maiden  River,  Mass.,  improvement  of 1,70,1071 

Mamaroneck  Harbor,  N.Y.,  improvement  of i,126;  n,1310 

Manasquan  River,  N.  J.,  improvement  of 1,162;  II,1S14 

Manatee  River,  Fla.,  improvement  of i>281;  n,  1630 

Manchac  Bayou.  La.,  improvement  of 1,820;  n,  1837 

Manchester  Harbor,  Mass.,  improvement  of 1,68,1068 

Manistee  Harbor,  Mich.,  improvement  of 1,500;  rv,2d38 

Manitowoc  Harbor  and  River,  Wis.: 

Construction  of  bridge 1,69 

Examination  and  survey  of  harbor i,474 

Improvement  of  harbor i«464;  it,2750 

Manokm  River,  Md.,  improvement  of i,200;  n,lS94 

Mantua  Creek,  N.  J.,  improvement  of if  178;  ii,lS6l 

Maps: 

Military  and  other 1,639,610 

Northern  and  Northwestern  Lakes 1,633;  Ti,S851 

Marblehead,  Mass.,  repair  of  seawall 1,68,100 

Marcushook,  Pa.,  improvement  of  ice  harbor 1,171;  ii,1344 

Maria^  Anna  (schooner) ,  removal  of  wreck  of i,  182;  n,  1367 

Marietta,  Ohio,  construction  of  city  bridge  across  Muskingum  River i,  690 

Marine  City,  Mich. ,  construction  of  bridges  across  Belle  River i.fi23 

Marion,  Fort,  Fla.,  defenses  at 1,28.  8?^8 

Marquette,  Ul. , coDstmction  of  bridge  across  Illinois  River ..      i,6d3 

Marquette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  off  Presque  He  Point i,  454;  in,9718 

Improvement  of  harbor i,453;  ni,27i5 

Water  levels 1,637;  vi,3859,3860 

Marthas  Vineyard,  Mass.: 

Examination  and  survey  of  Vineyard  Haven  Harbor . i,f7 

Improvement  of  Vineyard  Haven  Harbor 1,84,1109 

Martin,  R.,  Sugar  Company,  Limited,  bridge  of i,^ 
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Massachusetts,  defenses  of  Bontbeast  coast i,18,724 

Matagorda  Bay,  Tex.,  examination  and  survey  of  harbor  at  Alligator 

Head i,846 

Matanzas  River,  Fla.  (see  St  Augustine) i,273;  u,1607 

Matawan  Creek,  N.  J.,  improvement  of i,160;  n,1309 

Matilda  (schooner) ,  removal  of  wreck  of 1,62,1049 

Mattaponi  River,  Va. : 

Construction  of  bridge  at  Walkerton i,6Bl 

Improvement  of i,218;  ii,1438 

Mattituck  Harbor,  N.Y.,  improvement  of i,129;  n,1219 

Maumee  Bay  and  River,  Ohio: 

Harbor  lines  at  Toledo i,89:  iv,3087 

Improvement  of  Toledo  Harbor i,524;  iv,3020 

Maurice  River,  N.  J.: 

Examination  and  survey i,  183 

Removal  of  wreck  in i,182;  n,1867 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.  C.,with  Mount 

Vernon, Va 1,42,627;  vi,3779 

Memphis  Harbor,  Tenn.  (see  Mississippi  River  Commission)..  1,616;  v, 3291, 8336 
Menominee  Harbor  and  River,  Mich,  and  Wis.: 

Examination  and  survey  of  river 1.474 

Improvement  of  harbor i,456;  iv,2726 

Improvement  of  river i,457;  iy,2728 

Merced  County,  Cal.,  bridge  of i,623 

Mermentau  River,  La.,  and  tributaries,  improvement  of i,  329;  u,  1851 

Merrimac  River,  Mass.: 

Improvement  of 1,63,1060 

Improvement  of  Newburyport  Harbor  .. 1,63,1058 

Metropolitan  Park  Commission  of  Massachusetts,  bridge  of i,  622 

Miami,  Fla.,  defenses  of 1,27,890 

Mianus  River,  Conn.,  improvement  of 1,122,1184 

Michigan  City,  Ind.: 

Improvement  of  inner  harbor i,480;  iv,2895 

Improvement  of  outer  harbor i,48G;  iv,2897 

Wreck  at  entrance  of  harbor, removal  of i,504;  iv,2951 

Michigan  Lake  (see  also  Northern  and  Northwestern  Lakes) : 

Canal  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge,  i,  461;  iv,  2749 

Canal  to  Sturgeon  Bay,  Wis. ,  improvement  of i,  460;  rv,  2737 

Canal  to  Sturgeon  Bay,  Wis.,operating  and  care i,461;  iv,2748 

Chicago  Drainage  Canal i,40 

Examination  and  survey  of  channel  to  Stony  Lake.  Mich i,  505 

Survey  of  Illinois  and  Des  Plaines  rivers,  for  extension  of  navigation 

to 1,485;  iv,2890 

Water  levels i,637;  vi,3859,3«60 

Middle  Ground  Bar,  Hampton  Roads,  Va. ,  examination  and  survey  at i,  233 

Middle  River,  Cal.,  construction  of  bridge  across i,621 

Milan,  111.,  Illinois  and  Mississippi  Canalat 1,482,484;  rv,2853,2888 

Milford  Harbor,  Conn. ,  examination  and  survey i,125 

Milford  Haven  Harbor,  Vs.,  improvement  of i,  21 0;  ii,  1429 

Military  departments,  reconnaissances  and  explorations i,  639;  vi,  3871 

Mill  Creek,  Me.,  construction  of  bridge  across i,622 

Mill  River,  New  Haven,  Conn,  (see  New  Haven  Harbor) i,  107, 1 162 

Mill  River,  Stamford,  Conn.  («ee  Stamford  Harbor) 1,120,1182 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Construction  of  city  bridges i,621 

Construction  of  harbor  d:  refuge  in  bay i,406;  iv,2767 

Improvement  of  harbor i,46T;  iv,2770 

Water  levels i,637;  vi,3859,3860 

Wreck  at  Milwaukee,  removal  of i, 473;  rv, 2812 

Mineral  Range  Railroad  Company,  bridge  of i,618 

Mines,  submarine i,15 

Minim  Creek-Estherville  Canal,  S.  C.  (see  also  Santee  River) . . .  i,  249, 255;  n,  1533 

Mining,  hydraulic,  in  Calif omia 1,618;  vi,3747 

Minnesota  River,  Minn. : 

Examination  and  survey i,885 

Improvement  of i,882;  iti,2200 

Mifpillion  Biver,  DeL,  improvement  of i,  189;  u,l879 
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Lliasisslppl  River: 

i^eechrMge,!!!.,  prevention  of  break  at 1,878;  m,  9088 

Beet-hridge,  HI.,  survey  to  prevent  break  at 1,375 

Bellevne,  Iowa,  survey  opposite 1,377 

Carutbersville,  Mo.  (see  Mississippi  River  Commission)...  1,616;  \^,  8391,3336 

Delta  Point,  La.  {see  Mississippi  River  Commission) 1,616;  ^,  8391,3336 

Dee  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care. .  i,  376;   iii,  2160 
'    Dredge  boats  and  snag  boats  on  upper  river,  operation  of  . .  i,  38, 375;  m,  2091 

Dubuque,  Iowa,  reconstruction  or  bridge 1,619 

Dunleith.  m.,  reconstruction  of  bridge ^..        1,619 

East  Dubuque,  111.,  reconstruction  of  bridge 1,619 

Gauging,  at  St.  Paul,  Minn 1,88,884;  iil,2*>a5 

Gauging,  including  principal  tributariee 1, 38, 860;  ii,  2025 

Greenleaf  Bend.  111. ,  prevention  of  break  into  Cache  River i,  378 ;  ui,  20!^ 

Green  leaf  Bend.  Dl. .  survey  for  preventing  break  into  Cache  River i,  375 

Greenville  Harbor,  Miss,  (xee  Mississippi  River  Commission) .  i,  616;  v,  8391, 3336 

Head  of  Passes  to  hea<l  waters,  surveys  from i,  616;  v,  8291, 3336 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc. .  i,  616;  v,  8291, 3336 
Helena  Harbor,  Ark.  {see  Mississippi  River  Commission) . . .  i,  616;  v,  8291 ,  3336 
Hopefield  Bend.  Ark.  (see  Mississippi  River  Commission) ..  i,616;  v,  8291. 3336 

Illinois  and  Mississippi  Canal,  lU 1,482,484;  iv.2853,2888 

La  Crosse  Harbor.  Wis., improvement  of i,377;  iii,2171 

Lock  and  dam  between  St.  Paul  and  Minneapolis,  Minn. ,  conatractioii 

of 1,878;  II1,217« 

Loutre,  Pass  a, closing  crevasse 1,321;  n,1839 

Loutre.  Pass  a.  improving  outlet  at 1,823;  n,  1841 

Memphis.  Tenn.  (/te^  Mississippi  River  Commission) 1,616;  v,  3291, 3336 

Minne>ipoli8  to  St.  Paul,  Minn.,  construction  of  lock  and  dam.  1,878;  ui,217S 

Missouri  River  to  Ohio  River,  improvement  from i,  39. 370;  in.  2058 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from i,  39, 375;  ni,  2102 

K atchez  Harl ^r.  Miss,  {see  Mississippi  River  Conmiission) .  i,  616;  v,  3291 ,  3336 

New  Orleans  Harbor,  La.,  defenses 1,32,934 

New  Orleans  Harbor,  La.,  improvement  (tee  Mississippi  River  Com- 
mission)  1,616;  v,3291,3386 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc ..  i,  616;  v,  8291, 3336 

Ohio  River  to  Missouri  River,  improvement  from 1,39,370;  in,2058 

Pass  a  Loutre,  closing  crevasse 1,821;  u,1839 

Pass  a  Loutre,  improvingoutlet  at  1,323;  n,  1841 

Pepin  Lake  and  Village,  wis.,  improvement  at 1,375;  m,21(l9 

Pepin  Lake  and  Village,  Wis.,  examination  and  survey 1.378 

Poke^Hma  Falls,  Minn.,  construction  of  reservoir 1,379;  in, 2188 

Pokeguma  Falls,  Minn.,  operating  and  care  of  reservoir i,3^;  ni,2190 

Quincy  Bay.  111.,  improvement  at 1,375;  iu,2102 

Quincy  Bay,  m.,  survey  at i»877 

Keservoirs  at  head  waters,  construction  of 1,379;  in,  8188 

Reservoirs  at  head  waters,  operating  and  care 1, 380;  m,  2190 

Rockwood,  111.,  survey  below 1.874 

St  Louis  Harbor,  Mo.,  improvement  of i,873;  in,2087 

St.  Paul,  Minn., gauging 1,88,384;  111,2305 

St.  Paul.  Minn. ,  to  M I  nneapolis,  construction  of  lock  and  dam . .  i,  378;  in,  3173 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from i,  39, 375;  in,  8108 

Snag  boats  and  dredge  boats  on  upper  river,  oi>eration  of..  1,38,375;  uu2091 

Snags  and  wrecks  below  Missouri  River,  removal  of 1,88.370;  in.2047 

South  Pass,  inspection  of  improvement 1.40,317;  u.  1816 

Southwest  Pass,  survey 1,40,322,337;  0,lS^ 

Superior  Lake,  examination  and  survey  for  canal  to ijj^ 

Viaalia  Harbor,  La.  {see  Mississippi  River  Commission)  _.  i,616;  v, 8291, 83:^ 

Wagners  Landing,  111.,  survey  at i»S74 

Wrecks,  etc.,  above  Missouri  Kiver,  removal  of 1,88,875;  Ui.8(n)l 

Wrecks,  etc.,  below  Missouri  River,  removal  of i,  38, 370;  in, ^47 

Mississippi  River  Commission 1,616;  v,8291,8336 

Mississippi  Sound,  Miss.: 

Defenses  of *»^'  J^ 

Improvement  of  channel  from  Gulfport  to  Ship  Island  Harbor,  i,  812;  ii,  1*23 

Improvement  of  Horn  Island  Harbor I,810;  w^^IJ; 

Improvement  of  Ship  Island  Pass 1,818;  n,17» 

Survey  of  Horn  Island  Harbor  and  Pass I,817;  U,1784 

Survey  through  Ship  Island  Pass,  and  from  Ship  Island  Harbor  to      ^,^ 
Gulfport  and  BUoxl 1,817;  u,1787 
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Missonri  River: 

Bridge  at  Kansas  City,  Mo.,  modification  of i,619 

Improvement,  surveys,  etc.,  below  Sioux  City i,617;  vi,8655 

Stubbs  Ferry  to  Sioux  City,  improvement  from i,885;  ni,2217 

Upper  river,  snagging 1,893;  in,2229 

Missouri  River  Commission i»617;  vi,8655 

Mobile  Harbor  and  River,  Ala.: 

Defenses  of i,80,  924 

Improvement  of  harbor 1,808;  ii,1696 

Wreck  at  Mobile,  removal  of i,317;  n,1784 

Moccasin  River  (Contentnia  Creek),  N.  C,  improvement  of i,285;  u,1493 

Mokelumne  River,  CaL,  improvement  of i,556;  iv,8168 

Monitor  (lighter),  removal  of  wreck  of i,522;  iv,8015 

Monomoy  Beach,  Mass.,  removal  of  wreck i,1094 

Monongahela  River,  W.  Va.  and  Pa.: 

Construction  of  locks  and  dams i,417;  ni,2878 

Improvement  at  Locks  Nos.  8  and  6 i,418;  m,2875 

Improvement  of  Pittsburg  Harbor i,419;  m,2397 

Operating  and  care  of  locks  and  dams i»419;  m,2870 

Monroe  County,  Miss.,  bridge  of 1,618 

Monroe,  Fort,  va.  (^ee  Hampton  Roads) i,25,  834 

Monroe  Harbor,  Mich«: 

Improvement  of i,523;  rv,8017 

Removal  of  wreck i,536;  iv,8076 

Water  levels l,687;  vi,8859,8861 

Montgomery,  Fort,  N.  Y.  («cc  Great  Lakes) i,83,  975 

Moosabec  Bar,  Me.,  improvement  of i,45,  1019 

Morgan  Canal,  Tex.: 

Improvement  of  waterway  via i,840;  n,  1961, 1964 

Operating  and  care it  341;  u,1965 

Morgan 's  Louisiana  and  Texas  Railroad  and  Steamship  Company,  bridge  of  .      i,  628 
Mormon  Channel,  San  Joaquin  River,  Cai.: 

Improvement  of i,555;  iv,8166 

Survey  of i,661;  iv,8l88 

Morse,  Charles  W.  (schooner),  removal  of  wreck  of i,96,  1145 

Morse  River,  Me., construction  of  bridge  across i,621 

Mortars i,  10 

Mosquito  Oeek  Canal, S.C.(«eeSantee River) i,249;  u,1532 

Mount  Desert.  Me. ,  construction  of  breakwater  to  Porcupine  Island i,  46. 1022 

Mount  Hope  Bay,  Mass.  (»ee  Fail  River  Harbor) 1,91,1180 

Mount  Pleasant  shore,  Charleston,  S.  C. ,  improvement  at i.  252;  n,  1542 

Mount  Vernon,   Va.,  boulevard  and  memorial  bridge  to  Washington, 

D.  C 1,42,627;  VI, 8779 

Mud  Lake, La.  (see  Mermentau  River) i,829;  n,1851 

Mud  River,GkL,improvementof  waterway  via i,265;  ii,1590 

Mules,  sale  of .  when  notneeded i,48 

Murderkill  River.  Del.,  improvement  of i,188;  ii,  1378 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care..  i,406;  in,  2289 
Muskegon  Harbor,  Lake,  and  River,  Mich.: 

Examination  and  survey  of  river i,505 

Improvement  of  harbor i,496;  iv,2928 

Muskingum  River,  Ohio: 

Bridge  at  Marietta,  construction  of i,620 

Improvement  of 1,428;  m,2454 

Operating  and  care  of  looks  and  dams i,424;  ni,2457 

Mystic  River,  Conn.,  improvement  of 1,100,1158 

Mystic  River,  Mass.: 

Bridge  at  Boston,  construction  of 1,628 

Estimate  of  coat  of  improvement 1,81,1096 

Improvement  of 1,70,1071 

Improvement  below  mouth  of  lahuid  End  River 1,71,1078 

NanduaCreekfVa.,  improvement  of 1,228;  n,1479 

Nansemond  River,  Va.,  improvement  of i,225;  n,1475 

Nanticokt  River,  D«L  and  Md.,  improvement  of it  197;  n,1891 
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Nantack0t»Mafls.,  constmotion  of  harbor  of  refuge 1,82.1106 

Nantncket  Sound,  Mass.,  removai  of  wreck  in 1,96,1145 

Napa  River,  Gal.: 

Examination  and  survey —       i,561 

Improvement  of 1,558;  rv,318S 

^arciwuA  (barge),  removal  of  wreck  of i,147;  n,  1278 

Narragansett  Say,  B.  L: 

Defenses  of i,  18,730 

Harbor  lines  at  Jamestown 1,39,1146 

Improvement  of 1,89,1125 

Removal  of  wreck -  1,96,1145 

Narragnagns  River,  Me.,  improvement  of i,45,l(^ 

Natalbany  River,  La.  («cfi  Tickf aw  River) i,819;  ii,1835 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) i,616;  v,  3291, 3396 

National  Defense  appropriation  and  allotments 1,15 

Naval   Observatory    grounds,  Washington,    D.    C,    memorial    bridge 

at 1,42,637;  vi,3779 

Navesink  River,  N.  J.  (see  Shrewsbury  River) i,162;  n,  1318 

Navigable  waters.    See  Bridges  and  Wrecks. 

NeahBav,  Wash., examination  and  survey 1,615 

Neches  Kiver, Tex., improvement  of  month 1,388;  u,  1856 

Negro  Cnt, Indian  River  Inlet, Fla.  (see  Indian  River) i,273;  u,1606 

Nestngga  River, Oreg., improvement  of i,578;  iv,8216 

NenseHiver,N.C. : 

Improvement  of i|237;  ii,1495 

Improvement  of  waterway  via i,237;  ii,1497 

Newark  Bay,  N.  J. : 

Ebcaminations  and  surveys  {see  Arthur  Kill  and  Passaic  River) i,  164 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  ii,  1304 

Newaygo,  Mich. ,  examination  and  survey  of  Muskegon  River  np  to i,  505 

New  ^timore,N.Y., removal  of  wreck  in  Hudson  River I,1G3;  11,1316 

New  Bedford  Biarbor,  Mass. : 

Defenses  of i,  18, 724 

Examination  audsurvey i,97 

Improvement  of 1,85,1114 

Newborn,  N.C.: 

Improvement  of  Neuse  River i,237;  n,1495 

Improvement  of  waterway  to  Beaufort,  N.  C i,237;  ii,  1497 

Newburyport  Harbor,  Mass.,  improvement  of 1,63,1058 

Newcastle  County,  Del.,  bridge  of i,62S 

Newcastle  Ferry,  Va. ,  construction  of  bridge  across  Pamunkey  River i,  622 

New  Hampshire,  defenses  of  coast 1,16,685 

New  Haven  Harbor,  Conn.: 

Construction  of  breakwaters 1,109,1165 

Defenses  of 1,20,747 

Improvement  of 1,107,1162 

New  Jersey-Staten  Island  channel: 

Examination  and  survey  («ee  Arthur  Kill) i,  164 

Improvement  of '. i,156;  ii,1304 

New  Liberty,  111. ,  examination  and  survey  of  Ohio  River i,  417 

New  London,  Conn.: 

Defenses  of 1,20,747 

Harbor  linesat _ 1,39,1189 

Improvement  of  harbor  («ee  Thames  River)    1,102,1155 

New  London,  Wis. ,  construction  of  bridge  across  Embarrass  River i,  631 

New  Orleans  Harbor,  La.: 

Defenses  of 1.82, 934 

Improvement  of  (see  Mississippi  River  Conmiission) i,  616;  v,  3291, 3336 

Newport  Harbor,  R.  I. : 

Defenses  of i,  18,730 

Improvement  of 1,91,1132 

Removal  of  wreck 1,96,1145 

Newport  River,  N.  C: 

Improvement  of  Beaufort  Harbor 1,288;  n,1498 

Improvement  of  waterway  from  Beaufort  to  New  River i,  239;  n,  1499 

Improvement  of  waterway  from  Newborn  to  Beaufort i,  237;  n,  1497 

New  Richmond,  Mioh.,  alteration  of  bridge  across  Kalamaaoo  River..  1,624,621 
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New  River,  N.  C: 

Improvement  of 1,289;  n,1501 

Improvement  of  waterway  to  Beaufort,  N.  C i,239;  u,1499 

New  River,  Va.  and  West  Va.,  improvement  of i,431;  ni,2498 

New  Rochelle  Harbor,  N.  T.,  examination  and  survey i,  142 

New  Shoreham,  Block  Island,  R.  L: 

Constmction  of  harbor  of  refniJ^e 1,94,1189 

Improvement  of  GreatSalt  Pond 1,95,1141 

Newtown  Creek,  N.  Y.: 

Improvement  of i,137;  u,1289 

Removal  of  wreck i,147;  n,1277 

New  York  and  New  Jersey  Bridge  Company,  bridge  of i,  619 

New  York  and  Long  Branch  Railroad  Bridge,  removal  of  wreck  in  Rari- 

tan  River  at i,168;  n,1815 

New  York  Harbor,  N.  Y.: 

Arthur  Kill,  examination  and  survey i,  164 

Arthur  Kill,  improvement  of  (see  Staten  Island-New  Jersey  chan- 
nel)  1,156;  n,1804 

Bay  Ridge  Channel,  improvement  of 1,144;  n,1266 

Bronx  River,  improvement  of i,128;  n,1217 

Buttermilk  Channel,  improvement  of i,144;  n,1266 

Defenses  of 1,20,21,762 

Bast  Channel,  improvement  of i,142;  n,1261 

EastChannel,  survey  of  ..V 1,147;  n,  1279 

East  River,  examination  and  survey  of  Diamond  and  Coenties  reefs . .      i,  142 

East  River,  harbor  lines l,89;  n,  1254, 1255, 1258 

East  River,  improvement  of,  including  Hell  Gate i,  184;  n,  1229 

East  River,  improvement  of  Wallabout  Channel 1,188;  n,1242 

East  River,  survey  of  Wallabout  Channel 1.141;  u,1251 

Flushing  Bay,  improvement  of i,188;  n,1227 

G^edney  Channel,  improvement  of i,142;  n,1261 

Gk>wanus  Bay  and  Canal  (see  Bay  Ridge  Channel) i,144;  u,1266 

Gowanus  Creek  Channel,  improvement  of i)146;  n,1274 

Harlem  River,,improv6ment  of I,185;  n,1282 

Hell  Gate,  East  River,  improvement  of i,184;  n,1229 

Hudson  River,  construction  of  bridge i,619 

Kill  van  Eull,  examination  and  survey i,164 

Kill  van  Eull,  improvement  of  (see  Staten  Island-New  Jersey  chan- 
nel)  1,156;  n,1804 

Main  Ship  Channel,  improvement  of i,  142;  n,  1261 

Narrows  to  the  sea,  improvement  from 1,142;  u,  1261 

Narrows  to  the  sea,  survey  of  East  Channel  from 1,147 

Newark  Bay«  examinations  and  surveys  (see  Arthur  Kill  and  Passaic 

River) 1,164 

Newark  Bay,  improvement  of  (see  Staten  Idand-New  Jersey  chan- 
nel)  1,156;  n,1804 

Newtown  Creek,  improvement  of i,  137;  n,  1289 

Red  Hook  Channel,  improvement  of i,  144;  ii,  1266 

Spuyten  Duyvil  Creek  (see  Harlem  River) i,  185;  n,  1282 

Staten   Island-New  Jersey  channel,  examination  and  survey  (see 

Arthur  Kill) 1,164 

Staten  Island-New  Jersey  channel,  improvement  of i,  156;  n,1804 

Supervision  of l,  615;  rv,  8281 

Totten,  Fort,  post  of 1,5,6,8,651 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  improve- 
ment of 1,144;  n,1266 

Wallabout  Channel,  improvement  of l,  188;  u,  1242 

Wallabout  Channel,  survey  of 1,141;  n,  1251 

Willets  Point 1,5.6,8,651 

Wrecks,  removal  of i,  147;  n,  1276, 1277, 1278 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of i,  624 

Nezpique  Bayou,  La.  (see Mermentau  River) l>829;  n,1851 

Niagara,  Fort,  N.  Y.  (see  Great  Lakes) 1,88,974 

Niafirau^a  River,  N.  Y.: 

Bridges  across,  construction  of 1,619 

Erie  Basin  entrance  and  Black  Rock  Harbor,  improvement  of.  i,  540;  rv,  8114 
Harbor  Unas  at  West  Seneca,  Buffalo 1,89;  rv,8128 
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Niagara  River,  N.  Y.— Oontinned. 

improvement  of  Buffalo  Harbor 1,588;  iv,810l 

Tonawanda  Harbor  and,  improvement  of i,  541 ;  iv,  31 15 

Tonawanda  to  Port  Day,  Improvement  from 1, 542;  nr,  3121 

Niagara  River  Brid^  and  Tnnnel  Company,  bridge  of i,619 

Nomini  Creek,  Va.,  improvement  of i,211;  n,  142S 

Nooksack  River,  Wash.  («eePnget  Sound) 1,603;  iv,3a87 

Norfolk  and  Atlantic  Terminal  Company,  bridge  of -,        1,621 

Norfolk  Harbor,  Va.: 

Bridge  across  Tanners  Creek,  oonstruction  of i,6a 

Defenses  of  Hampton  Roads 1,85,834 

Improvement  of ,  and  its  approaches i,228;  n,  1471 

Improvement  of  Elizabeth  River 1,224;  n,1473 

Improvement  of  waterway  to  Albemarle  Sound,  N.  C l,  229;  n,  1481 

Improvement  of  waterway  to  sounds  of  North  Carolina i,  228;  n,  1480 

Improvement  of  Western  Branch,  Elizabeth  River i,  225;  n,  1474 

North  Branch,  Chicago  River,  IlL: 

Examination  and  survey i,485 

Improvement  of 19^76;  iv,8828 

Reconstruction  of  bridge  near  Clyboum  Place,  Chicago i,620 

Removal  of  wreck 1,485;  iv,  2888, 8868 

North  Branch,  Santee  River,  S.  C.    See  Santee  River. 

North  Carolina,  defenses  of  coast _ 1,25,845 

Northeast  Branch,  Cape  Fear  River,  N.  C,  improvement  of i«841;  n,  150A 

Northern  and  Northwestern  Lakes: 

Defenses  on _.  i, 83, 974 

Improvement  of  channels  in  waters  connecting 1,505;  iv,2853 

Preservation  of  bench  marks,  Erie  Canal,  N.  Y i,  636;  vi,  3859 

Surveys  and  charts 1,633;  vi,8851 

Water  levels 1,637;  vi,3859 

North  Hero,  Vt. ,  construction  of  bridges  across  Lake  Champlain i,  619 

North  Hero  Island  Channel,  Lake  Champlain ,  Vt. .  improvement  of i,  148 

North  Landing  River,  N.  C.  andS.  C,  improvementof  waterway  via.  i,  229;  n,  1481 

North  River,Fla.  (sec St.  Augustine) 1,273;  n,1607 

North  River,  Mass.  («ee  Scituate) 1,76,1088 

North  River, N.Y., removal  of  wreck i,147;  n.l277 

North  River,  N.  C. ,  improvement  of  waterway  via 1, 229;  u,  1481 

North  River,  Wash.  (Jtee  Willapa  River  and  Harbor) 1,599;  iv,3259 

Norwalk  Harbor,  Conn, : 

Harbor  lines 1,89.1902 

Improvement  of .• 1,117,1178 

Noxubee  River,  Miss.,  improvement  of 1,809;  il,1716 

O. 

Oakland  Harbor,  CaL,  improvement  of - 1,554;  iv,8188 

Oak  Point,  N.  Y.,  harbor  lines  in  East  River i,39;  n,1255 

Obion  River,  Tenn., improvement  of i,894;  ni,223d 

Occoquan  Creek,  Va.,  improvement  of 1,209;  n,1421 

Occupancy  of  public  structures 1,88 

Ocklawaha  River,  Fla..  improvement  of i»272;  ii,1603 

Ocklockonnee  River,  Fla. ,  examination  and  survey 1, 302 

Ocmulgee  River,  Ga.,  improvement  of 1,263;  n,  158S 

Oconee  River,  Ga. ,  improvement  of i»%2;  n,1580 

Oconto  Harbor,  Wis.; 

Examination  and  survey !..       i,474 

Improvementof 1,458;  iv,2731 

Ocracoke  Inlet.  N.  C„  improvement  of 1,283;  n,  1487 

Office  of  the  Chief  of  Engineers,  officers  on  duty i,641 

Ogdensburg  Harbor,  N.  Y.,  improvement  of i,  548;  iv, 8149 

Ohio  River: 

Bridge  at  Sewickley,  Pa.,  construction  of 1,620 

Cullums  Ripple,  below  Cincinnati,  Ohio,  survey  at i,417;  ni,2367 

Davis  Island  Dam.  Pa.,  operating  and  care I* 413;  ni,2347 

Falls  of,  including  Indiana  Chute,  improvement  of i,440:  in,3545 

Gaufdng  (««c  Mississippi  River) 1,88,360;  n,9085 

General  improvement It4l0;  ni,8311 

Harbor  linM  at  Allegheny  City, Pa 1,89;  m^MII 


Digitized  by 


Google 


UIDEX.  29 

Ohio  Riyer— Continued. 

LonisyiUe  and  Portland  Canal,  Ey., enlargement  of i,440;  ni,2545 

Lonisyille  and  Portland  Canal,  Ky.,  operating  and  care 1,442;  ui,2565 

Marietta,  Ohio,  to  Pittabnrg,  Pa. .  final  report  of  survey   1, 417;  m,  2361 

Mound  City  to  Cairo, 111. , examination  and  survey  from i,417 

Movable  dams,  construction  of i,414;  m,2353 

New  Liberty.  111., examination  and  survey i,417 

Pittsburg  Harbor,  Pa.,  improvement  of 1,419;  ni,2397 

Snag  boat,  operation  of 1,38,413;  ui,2340 

Okanogan  River,  Wash., improvement  of i,611;  rv,8276 

OkechobeeLake,Fla.,examination  and  survey 1,288 

Oldmans  Creek,  N.  J.,  examination  and  survey i,182 

Old  River,  Cal.,  construction  of  bridge  across 1,621 

Old  Tampa  Bay,  Fla.: 

Improvement  of  Tampa  Bay i,283;  n,1632 

Plan  and  estimate  of  cost  of  improving  Tampa  Bay i,  287 ;  u,  1640 

OlympiaHarbor,  Wash.,  improvement  of i,605;  rv,3270 

Omro,  Wis.,  reconstruction  of  bridge  across  Fox  River i,621 

Ontario  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels i,637;  vi, 8859,3862 

Ontonagon  Harbor,  Mich.: 

Improvement  of i>452;  iu,2706 

Survey  of i,456 

Orange  Mills  Flats,  St  Johns  River,  Fla., improvement  at 1,271;  n,  1600 

Orange  River,  Fla.,  examination  and  survey i,  288 

Orillia,  Wash. ,  construction  of  bridge  across  White  River i,  623 

Osage  River,  Mo.,  improvement  by  Missouri  River  Commission. .    i,  617;  vi,  3663 
Oshkosh,  Wis.: 

Bridge  across  Fox  River,  reconstruction  of. 1,620 

Bridge  across  Sawyer  Creek,  construction  of i,621 

Harbor  lines  in  Fox  River i,39;  iv,2819 

Oswegatchie  River,  N.  Y.  (see  Ogdensburg) i,648;  rv,3149 

Oswego  Harbor,  N.  Y.: 

Improvementof i,546;  iv,3138 

Water  levels i,637;  vi,3859,3862 

Otter  Creek,  Vt,  improvement  of i,149;  ii,1291 

Ouachita  River,  Ark.  and  La.,  improvement  of-.. i,350;  ii,1994 

Oyster  Creek,  Tex.,  examination  and  survey i,846 

P. 

Pablo  Creek,  Fla., bridges  obstructing i,635 

Pacheco  Slough,  Cal. ,  reconstruction  of  bridge  across i,  622 

Pacific,  Department  of  the,  reconnaissances  and  explorations i,  639;  vi,  3871 

Pamlico  River  and  Sound,  N.  C. : 

Improvementof  river i, 234;  ii,  1490 

Improvementof  waterway  to  Norfolk,  Va.  i,228;  u,1480 

Removal  of  wreck  in  river i,244;  u,1516 

Pamunkey  River,  Va.: 

Construction  of  bridge  at  Newcastle  Ferry i,622 

Improvementof i,219;  ii,1435 

Parkers  Head  Harbor  and  Channel,  Kennebec  River,  Me.,  examination 

andsurvev i,62 

Pascagoula  Harbor  and  River,  Miss.: 

Improvementof  river i,809;  n,1717 

Improvement  of  river,  including  Horn  Island  Harbor i,  310;  ii,  1718 

Wreck  in  harbor,  removal  of 1,317;  u,1783 

Pasquotank  River,  N.  C: 

improvementof i,232;  n,1484 

Improvement  of  waterway  via 1,228;  ii,1480 

Passaic  River,  N.  J.: 

Examination  and  survey i,164 

Improvementof i,165;  n,1303 

Pass  a  Loutre,  Mississippi  River: 

Closing  crevasse i,821;  n,1839 

Improving  outlet  at 1,823;  u,1841 
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Patapsco  RiTer,  Md.: 

Defenses  of  Baltimore 1,28,805 

Harbor  lines  at  Sparrows  Point i,89;  n,  1410 

Improvement  at  Spring  Garden*  Baltimore i,  205;  n,  1410 

Improvement  of  channel  to  Curtis  Bay i,204;  ii,  1409 

Improvement  of,  including  channel  to  Baltimore i,  203 ;  ii,  1405 

Patchogne  River,  N.  Y. : 

Examinations  and  snrveys i,142 

Improvement  of i,140;  n,1249 

Patnxent  River,  Md. ,  examination  and  survey  at  Bristol  Bar i,  223 

Pawcatuck  River,  R.  I,  and  Conn. ,  improvement  of i,  97, 1149 

Pawtucket  River,  R.  I.: 

Examination  and  survey i,97 

Improvement  of 1,88,1123 

Pearl  Harbor,  Hawaiian  Islands: 

Defense  of i,9 

Improvement  of i,41 

Pearl  River,  Miss.,  improvement  of: 

Below  Jackson I,814,  n,1725 

Carthage  to  Jackson i,315;  n,1737 

Edin burg  to  Carthage i,315;  u,1728 

Mouth  of 1,313;  n,1724 

Pease  Creek  or  River,  Fla.: 

Examination  and  survey  of  Charlotte  Harbor  up  to  Punta  Qorda i,  288 

Improvement  of..  i,279;  ii,1626 

Pedee  rivers,  8.  C,  Improvement  of: 

Great  Pedee i,248;  n,1523 

Little  Pedee i,246:  ii,1521 

Peekskill  Harbor,  N.  Y.,  improvement  of i,  154;  n,  1801 

Pend  Oreille  River,  Wash,  and  Idaho: 

Improvement  of i|612;  iv,3276 

Survey  of i,614 

Penobscot  River,  Me.: 

Defenses  of 1,16,685 

Examination  and  survey  of  Bucksport  Narrows i,62 

Improvement  of 1,49,1032 

Pensacola  Harbor,  Fla.: 

Defenses  of i,  80, 914 

Improvement  of i,296;  n,1668 

Pensaukee  Harbor,  Wis.,  Improvement  of i,459;  iv,2734 

Pentwater  Harbor,  Mich.,  improvement  of i,498;  iv,2938 

Pepin  Lake  and  Village,  Mississippi  River,  Wis.: 

Improvement  at i,375;  ui,2102 

Examination  and  survey 1,878 

Pere  Marquette  Lake,  Mich.  («ee  Ludington) i,499;  iv,2936 

Personal  property,  sale  of,  when  not  needed i,43 

Persons,  mjured.  recommendation  in  aid  of i,48 

Persons,  occupancv  of  public  structures  by  private.. i,88 

Petaluma  Creek,  CaX,: 

Improvement  of 1,559;  rv,3188 

Removal  of  wreck i,56l;  iv,3188 

Petoskey  Harbor,  Mich.,  improvement  of i,504;  iv,2949 

Phalia  (Falia),  Bogue,  La.,  improvement  of i,318;  ii,1838 

Philadelphia,  Pa.: 

Defensesof 1,22,782 

Improvement  of  Delaware  River  at,  including  final  report  there- 

on 1,188;  11,1328.1880 

Improvement  of  Schuylkill  River i,169;  ii,18S9 

PhippsDurg,  Me.,  bridges  at i,62l 

Pierre  and  Fort  Pierre,  S.  Dak.  («ee  Missouri  River) i,387;  in,2219 

Piers,  occupancy  of i,S8 

Pigeonbayous,  La.,  improvement  of i,325;  n,1844 

Pigeon  Cove  Harbor,  Mass.,  removal  of  wreck 1,81,1094 

Pike  Creek,  Wis.: 

Examination  and  surveys  of  Kenosha  Harbor i,  473. 474;  rv,  2817 

Improvement  of  Kenosha  Harbor i,469;  iv,2781 

Pike,  Gfen.  Albert,  statue  of ,  at  Washington,  D.  C vi,8843 

Pine  Island  Harbor,  Fla,  («C6  Punta  Rasa) i,288 

Pine  Lake,  Mich,  (see  Charlevoix) i,508;  iv,394« 
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Pine  Biver,  Mich.: 

ImproTement of i,516;  IT,2905 

Reconstmotion  of  bridge  at  St.  Clair 1,628  . 

Pine  River,  Minn., reservoir  at: 

Construction  of 1,879;  ni,2188 

Operating  and  care - i,380;  iu,2190 

.Pinole,  Point,  San  Pablo  Bay,  Cal. ,  examination  and  snrvey  off i,  661 

Pittsburg,  Cincinnati,  Chicago  and  St.  Lonis  Railway  Company,  bridge  of.      i,  622 
Pittsbnrg  Harbor,  Pa. : 

Harbor  lines  at  Allegheny  aty i,89;  ra,2449 

Improvement  of l,419;  ui,2897 

Plaqnemine  Bayou,  La.,  improvement  of i,325;  ii,1844 

Plymouth  Harbor,  Mass., improvement  of 1,78,1086 

Pocahontas,  Ark. ,  construction  of  bridge  across  Black  Ri v er i,  618 

Pocahontas  Bridge  Company,  bridge  of i,618 

Pocomoke  River, Md., improvement  of i,200;  n,1896 

Point  Isabel,  Tex. .  examination  and  survey  of  Brazos  Santiago  Harbor ...      i,  846 
Point  Judith  Harixir  and  Pond,  R.  L : 

Construction  of  harbor  of  refuge 1,98,1186 

Improvement  of  pond  entrance 1,98,1188 

Removal  of  wreck i,1146 

Point  Pinole,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  661 

Point  Wilson,  San  Pablo  Bay,  CaL ,  examination  and  survey  off i,  661 

Pokegama  Falls,  Mississippi  River, Minn.: 

Construction  of  reservoir 1,279;  ni,2182 

Operation  and  care  of  reservoir i,380;  in,2190 

Pollock  Rip  Light  Vessel,  Mass.,  removal  of  wreck  in  Nantucket  Sound 

near i,96,114« 

Ponchatoula  River,  La.  («ee  Tickfaw  River) 1,819;  n,1885 

Porcupkie  Island,  Bar  Harbor,  Me.,  construction  of  breakwater i,46, 1022 

Portage  Lake,  Manistee  County, Mich.,  harbor  of  refuge 1,601;  rv,2942 

Portage  Lake  and  River,  Houghton  County,  Mich.: 

Harbor  lines  at  Houghton i,89;  ni,2728 

Improvement  and  operating  and  care  of  waterway  via i,  462, 468;  in,  2707 

Rebuilding  bridge  between  Houghton  and  Hancock i,  618 

Removal  of  wreck  in  waterway  via i,456;  in,2722 

Portage  River,  Ohio  («ec  Port  Clinton) i,626;  iv,8084 

Port  Chester  Harbor,  N.  Y.: 

Examination  and  survey i,142 

Improvement  of i,126;  n,1208 

Removal  of  wreck  off Ifl41;  n,1261 

Port  Clinton  Harbor,  Ohio, improvement  of 1,626;  rv,8084 

Port  Harford,  Cal.  («ce  San  Luis  Obispo) 1,662;  iv,8169 

Port  Huron,  Mich. ,  improvement  of  Black  River  at i,  616;  iv,  2998 

Port  Jefferson  Harbor,  N.Y.,  improvement  of i,180;  n,1220 

Portland,  Me. : 

Bridge  at,  construction  of i,621 

Defenses  of 1,16,687 

Improvement  of  harbor 1,66,1041 

Portland,  Ore^,: 

Examination  and  survey  of  Willamette  River  below i,  699 

Harbor  lines  at  Albina i,89;  iv,8251 

Improvement  of  Willamette  River  above i,591;  iv,82d4 

Improvement  of  Willamette  River  below i,  692;  iv,  8389 

Portland  and  Cape  Elizabeth  Railway  Company,  bridge  of i,  621 

Port  Orford  Harbor,  Oreg.,  improvement  of i,662;  rv,S199 

Port  Royal,  S.  C,  defenses  of 1,27,869 

Port  Royal  (Beaufort)  River,  a  C: 

Improvement  of i,  264;  n.  1648 

Improvement  of  channel  between  Beaufort,  S.  C,  and  Savannah,  Ga. 

(««c Savannah) i,255;  il,1669 

Portsmouth  Harbor,  N.  H.: 

Defenses  of 1,17,708 

Examination  and  survey  of  Pull-and-be-damned  Point i,  62 

Port  Washington  Harbor,  Wis.: 

Examination  and  survey 1,474 

Improvement  of i,466;  iv,2766 

Portwing  Harbor,  Wis.,  examination  and  survey i,466 
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Potomac  River:  

Aqueduct  Bridge,  at  Washington,  D.  C,  repair  of i, 626;  vi,  8777 

Defenses  of  Washington,  D.C i,  24, 822 

Eastern  Branch  (Anacostia  Riyer),  survey  of i,222;  ii«1443 

Harbor  lines  at  Washington,  D.  C i,39;  u,  1463 

Improvement  at  Washington,  D.  C... i,206;  ii,  1418 

Improvement  below  Washington,  D.  C i,  209;  u,  1419 

Long  Bridge,  at  Washington,  D.  C,  rebuilding  of i,206;  u,  1413 

Memorial  bridge  and  boulevard  to  Mount  Vernon,  Va i,  42, 637;  vi,  8779 

Wreck  near  Washington,  D.  C,  removal  of i,222;  ii,  1442 

Powells  River,  Tenn.,  examination  and  survey i,410 

Powow  River,  Mass.,  improvement  of 1,64,1061 

Property,  personal,  sale  of,  when  not  needed : i,43 

Property,  public,  occupancy  of ^  1,88 

Providence  Harbor  and  River,  R.  I.: 

Examination  and  survey i,97 

Improvement  of 1,89,1125 

Removal  of  Green  Jacket  Shoal 1,90,1127 

Provincetown  Harbor,  Mass.: 

Improvement  of 1,80,1090 

Removal  of  wreck 1,81,1095 

Public  buildings  and  grounds,  District  of  Ck>lumbia i,  683;  vi,  3811 

Public  property,  sale  of .  when  not  needed i,48 

Public  works,  occupancy  of i,88 

Puget  Sound,  Wash.: 

Defenses  of 1,86,1005 

Improvement  of , and  tributaries 1,603;  rv,8367 

Improvement  of  waterway  to  lakes  Union  and  Washington  . .    i,  606;  iv,  3271 

Pulaski,  Fort,  Qa.,  defenses  at 1,27,870 

Pull-and-be-danmed  Point,  Portsmouth  Harbor,  N.H., examination  and 

survey 1,62 

Pultneyville  Harbor, N.y., improvement  of i,544;  iv,81S2 

Puntaaorda,Fla.: 

Examination  and  survey  of  Pease  Creek  up  to  (see  Charlotte  Harbor) .       i,  288 

Improvement  of  Pease  Creek i,279;  n,1626 

Punta  Rasa,  Fla.,  examination  and  survey  of  inside  passage  to  Charlotte 

Harbor 1,288 

Puyallup River,  Wash,  (see  Puget  Sound) i,603;  iv,3267 

Q- 

Queenstown  Harbor.  Md. : 

Examination  and  survey i,203 

Improvement  of ^.--  i,201;  n,1897 

Quincy  Bay,  Mississippi  River,  111.: 

Improvement  at i,375;  m,2102 

Survey  at i,877 

Quinnipiac  River,  Conn,  (see  New  Haven) 1,107,1162 

Quonochontaug,  R.  I.,  removal  of  wreok  off 1,1144 

B. 

Raber.John  (schooner) ,  removal  of  wreck  of i,485;  iy,2888,2866 

Raccoon  River,  N.  J.,  examination  and  survey 1,182 

Racine  Harbor,  Wis.: 

Improvementof i,468;  iv,2776 

Survey  of i,  473;  iv,  2815 

i&iin6ow»  (schooner),  removal  of  wreck  of 1,661;  iv,8188 

Raisin  River,  Mich.: 

Improvementof  Monroe  Harbor i,533;  iv,8017 

Removal  of  wreck  in  Monroe  Harbor i,586;  iv,8075 

Rancocas  River,  N.  J.,  improvement  of if  174;  n,1356 

Range  and  position  finders i,18 

Rantowles  Creek,  S.C,  bridge  obstructing i,635 

Rapid  Railway  Company,  bridges  of 1,638 

Rappahannock  River,  Va. , improvement  of 1,218;  n,1435 

Rantan  Bay  and  River,  N.  J.: 

Improvement  of  bay 1,159;  n,1808 

Improvement  of  Keyport  Harbor i,160;  Ii,18l0 

Improvement  of  river 1,157;  n,l806 

Removal  of  wreck  in  river i,168;  n,1815 
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Hathbum,  Robert  H.  (schooner), removal  of  wreck  of i,817;  n,1783 

Reconnaissances  and  explorations  in  military  departments i,  089;  vi,  3871 

Red  Hook  Channel,  New  York  Harbor,  N.  Y..  improvement  of i,  144;  ii,  1366 

Red  Lake  and  Red  Lake  River,  Minn,  (see  Bed  River  of  the  North) .  i,  382;  m,  2200 
Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  near  Texarkana,  Ark.,  construction  of i,620 

£ xamination  and  survey  between  mouths  of  Kiaraichi  and  Blue  rivers.      1, 362 

Gauging  (see  Mississippi  River) 1,88,360;  n,2025 

Improvement  above  Fulton,  Ark 1,849;  n,1991 

Improvement  below  Fulton,  Ark i,847;  n,1979 

Rectification  of  mouth  by  Mississippi  River  Commission. .  i,  616;  v,  3291, 8886 
Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Examination  and  survey i,885 

Improvement  of i,882;  ni,2200 

Reservoirs  at  head  waters  of  Mississippi  River: 

Construction  of 1,379;  m,  2182 

Operating  and  care i,380;  in, 2190 

Rhode  Island,  defences  of  coast 1,18,724 

Rice  Creek,  Fla.,  construction  of  bridge  across i,623 

Richland  River,  Tenn.,  examination  and  survey i,  410 

Richmond.  Va. ,  construction  of  bridge  across  James  River i,  623 

Richmond,  Petersburg  and  Carolina  Railroad  Company,  bridge  of i,  623 

Rikers  Island,  East  River,  N.  Y. ,  harbor  lines i,  89;  n,  1254 

Riverdale,  111. ,  construction  of  bridge  across  Little  Calumet  River i,  622 

Rivers  and  harbors: 

Aidto  employees  injured  upon  works  of i,48 

Appropriations  and  expenditures 1,87,38 

Deterioration  in  works i,38 

Estimate  of  appropriation  for  examinations,  suryeys,  etc i,  615 

Estimate  of  appropriations  for  improvement  of i,88 

Improvement  of 1,37 

Occupancy  of  structures  belonging  to  works  of 1,38 

Sale  of  i)ersonal  properly  when  not  needed i,48 

R,  Martin  Sugar  Company,  Limited,  bridgeof 1,622 

Roads: 

Fort  Washakie,  Wyo. ,  to  Buffalo  Fork,  Snake  River i,  640;  vi,  3881 

Washington,  D.C.,  to  Mount  Vernon,  Va i,42 

Yellowstone  National  Park 1,637;  vi,3803 

Roanoke  River,  N.  C,  improvement  of i,281;  n,1488 

Rocka way  Beach,  N.  Y.,  construction  of  bridge 1,621 

RockhaU  Harbor,  Md.: 

Examination  and  survey 1,203 

Improvement  of i,201;  ii,1397 

Rockland  Harbor,  Me.,  improvement  of 1,51,1034 

Rockport,  Mass. : 

Harbor  of  refuge  in  Sandy  Baj[,  construction  of 1,65,1064 

Piers  and  breakwater  at,  examination  and  survey i,81 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay i,  82 

Rock  River,  111. ,  Illinois  and  Mississippi  Canal  around . . .  i,  482, 484;  iv,  2853, 2888 

Rockwood,  HI.,  survey  of  Mississippi  River  below i,874 

Romerly  Marsh,  Ga.,  improvement  of  waterway  via i,  265;  ii,  1590 

Rondout  Harbor,  N.  Y.,  improvement  of l,  154;  ii,  1800 

Root  River,  Wis. : 

Improvement  of  Racine  Harbor i,468;  iv,2776 

Survey  of  Racine  Harbor i,473;  iv,2815 

Roth  wells  Landing,  Smyrna  Rhrer,  Del.,  removal  of  wreck i,  202;  u,  1398 

Rouge  River,  Mich.: 

Construction  of  turning  basin l,  522;  rv,  3014 

Improvement  of i,521;  iv,8018 

Rough  River,  Ky.: 

Improvement  of i,447;  iii,2599 

Operating  and  care  of  lock  and  dam i,448;  iii,2602 

Round  Lake,  Mich,  (see  Charlevoix)  1,503;  iv,2946 

Rumsey,  Ky. ,  reconstruction  of  Lock  No.  2,  Green  River i,  445;  iii,  2581 

Ruth  Plantation,  Bayou  Teche,  La. ,  construction  of  bridge i,  622 

Rutland  Canadian  Railroad  Company,  bridges  of 1,619 

BNG  99 3 
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B. 
Sabine  Pass  and  River,  Tez.: 

Defenses l,n»M8 

ImproTement  of  pass i,885;  0,1898 

ImproYement  of  river i,333;  ii,1857 

Improvement  of  month  of  river 1,333;  n,  18S8 

Saoo  River,  Me., improvement  of 1,58,1013 

Saeramento  River,  Cal. : 

Bridgeat  Oolnsa,  constmction  of 1,883 

Improvement  of i,557;  iv^SldB 

Improvement  by  California  D6bris  Gonunission i,  618;  vi,  8747 

Sag  Harbor,N.T.,ezamination  and  survey 1,142 

Saginaw  River,  Mich.,  improvement  of _  1,511;  iir,2965 

St.  Andrews  Parish,  S.  C. ,  constrootion  of  bridge  across  Wappoo  Cat i,  830 

St.  Augustine  Harbor,  Fla.: 

Defenses  of i,S7,888 

Improvement  of if  ^3;  ii,1807 

St.  Clair, Mich., reconstruction  of  bridge  across  Pine  River 1,80 

St.  Clair  River  and  St.  Clair  Flats  Canal, Mich.: 

Improvement  of  canal i,518;  iv,2998 

Improvement  of  channels  in  waters  connecting  Great  Lakes.,  i,  54)5;  iv,  d96S 
Operating  and  care  of  canal 1,618;  iv,2999 

St.  Croix  Lake  and  River,  Wis.  and  Minn.: 

Examination  and  survey i,885 

Improvement  of i,881;  111,81)^7 

St.  Francis  River,  Mo.  and  Ark.: 

Examination  and  survey i,368 

Improvement  in  Arkansas 1,388;  n,d043 

Improvement  in  Missouri 1,388;  11,2045 

St.  Francois  River,  Ma    See  St.  Francis  River. 

St.  Johns  River,  Fla.: 

Defenses  at _..  i,  88, 868 

Improvement  between  Jacksonville  and  the  ocean i,  269:  n,  1597 

Improvement  of ,  at  Orange  Mills  Flats i>271;  n,  1600 

Improvement  of  Volusia  Bar i»^l;  ii,1608 

St.  Jones  River,  Del.,  examination  and  survey i,2QS 

St.  Joseph  Harbor  and  River,  Mich.: 

Improvement  of  harbor 1,488;  it,2901 

Improvement  of  river 1,489;  rv,2905 

Wreck  in  harbor,  removal  of 1,505;  r?^,8951 

St.  Lawrence  River,  N.  T. : 

Improvement  of  Cape  Vincent  Harbor 1.547;  iv,8145 

Improvement  of  Ogdensburg  Harbor 1,548;  iv,3149 

Removal  of  shoals  between  Ogdensburg  and  Lake  Ontario i,548;  iv,8147 

St.  Louis  Bay  and  River,  Minn,  and  Wis.  (see  Duluth) i,  449;  m,  2511 

St.  Louis  Harbor,  Mo.,  improvement  of 1,873;  Ea,2087 

St.  Martin  Parish,  La.,  construction  of  bridge  across  Bayou  Teche  mt 

Ruth  Plantation 1,888 

St.  Marys  River  and  St  Marys  Falls  Canal,  Mich.: 

Commerce  through 1,507;  iv,2978 

Improvement  of  channels  in  waters  connecting  Great  Lakes. . .  i,  505;  rv,  2963 

Improvement  of  Hay  Lake  Channel 1,608;  iv,29f9 

Improvement  of  the  river  at  the  faUs 1,508;  rv,2980 

Operating  and  care  of  canal i9507;  iv,2966 

Wreck  in  Waiska  Bay,  removal  of i,522;  iv,9015 

St.  Paul,  Minn.,  gauging  Mississippi  River  at 1,889884;  m,3S03 

St.  Peter,  Minn. ,  examination  ana  survey  of  Minnesota  River  at i,385 

Sakonnet  Point  and  River,  R.  I.: 

Alteration  of  railroad  bridge 1,884 

Increasing  width  and  depth  of  draw  opening  in  stone  bridge 1, 87,  IISO 

Rebuilding  and  extension  of  breakwater  at  Sakonnet  Point 1,88, 1122 

Sale  of  i)er8onal  property  when  not  needed 1,43 

Salmon  Bay,  Wash. ,  Improvement  of  waterway  via i,  608;  iv,  8871 

Salmon  Creek, N.T.  (see  Pultneyville) 1,544;  iv.SlS 

Sampit  River,  S.C.: 

Examination  andsurvey 1,255 

Improvement  of  Georgetown  Harbor 1,247;  n,1586 

San  Bernard  River, Tex., examination  andsurvey i^M 
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Sandbeaob,  Mich. : 

Improvement  of  harbor  of  refuge i,518;  iv,3988 

Water  levels.  l,637;  vi,8859,3860 

San  Diego  Harbor,  Cal.: 

Defenses  of 1,84,976 

Improvement  of 1,549;  iv,8153 

Sandusky  Harbor, Ohio, improvement  of 1,526;  iv,8086 

Sandwich  Harbor,  Mass., examination  and  survey i,81 

Sandy  Bay,  Mass.: 

Marbor  of  refuge,  construction  of 1,65,1064 

Piers  and  breakwater  at  Bockport,  examination  and  survey i,  81 

Resurvey  and  estimate  of  cost  at  breakwater i,83 

Sandy  Hook,  N.  J.,  defenses  at 1,21,777 

Sandy  Lake,  Minn.,  reservoir  at: 

Construction  of i,879;  ni,2182 

Operating  and  care i,880;  m,2190 

San  Francisco  and  San  Joaquin  Valley  Railway  Company: 

Bridge  of , across  Middle  River,  Cal i,621 

Bridge  of .  across  Old  River,  Cal i,621 

Bridge  of ,  across  San  Joaquin  River,  Cal i,620 

San  Francisco  Bay  and  EUurbor,  Cal.: 

Defenses  of 1,85,960 

Har}x>r  lines  between  Oakland  and  Point  San  Pablo i,  89;  iv,  8194 

Improvement  of  Oakland  Harbor 1,554;  rv,8163 

Removal  of  Arch  and  Shag  rocks i,  554;  iv,  8162 

Sanitary  District  of  Chicago,  Dl.,  drainage  canal i,40 

San  Jacinto  River,  Tex.,  improvement  of  waterway  via i,  840;  u,  1961, 1964 

San  Joaquin  River,  Cal.: 

Bridge  at  Hills  Ferry,  oonstmotion  of i,638 

Bridgenear  Stockton,  construction  of i,620 

Improvementof 1,555;  rv, 8166 

Improvement  by  California  Debris  Commission i,  618;  vi,  8747 

Survey  of,  including  Mormon  and  Stockton  channels i,  561 ;  rv,  8188 

San  Juan,  Puerto  Rico,  defense  of i,9 

San  Leandro  Bay,  Cal.  («ec  Oakland) 1,554;  iv,8168 

San  Luis  Obispo  Harbor,  Cal., improvement  of 1,552;  rv,8159 

San  Pablo  Bay,  CaL  (see  Earquines  Strait) 1,561 

San  Pedro  Bay  and  Harbor,  Gal. : 

Construction  of  deep-water  harbor 1,550;  rv,8156 

Examination  and  survey  of  inner  harbor 1,558 

Improvement  of  Wilmington  inner  harbor 1,551;  iv,8158 

Survey  of  Wilmington  inner  harbor i,658 

Santee  River,  S.C.: 

Examination  and  survey  of  waterways  between  North  and  South 

branches i,355 

Improvementof 1,249;  11,1532 

Sarasota  Bay,  Fla.: 

Examination  and  survey  of  inside  passage  to  Lemon  Bay i,288 

Improvementof   1,280;  n,1629 

Sasanoa  River,  Me.,  improvement  of 1,55,1040 

Saugatuck,  Mich.,  hnprovement  of  Kalamazoo  River  at.,  i. 491, 492;  iv, 2910, 2912 

Sangatuck  River,  Conn.,  improvement  of 1,115,1177 

Saugerties  Harbor,  N.  Y.: 

Examination  andsurvey 1,164 

Improvementof 1,158;  u,1299 

Saagns  Harbor  and  River,  Mass.: 

Construction  of  bridges i,622 

Improvement  of  Lynn  Harbor 1,69,1070 

Sauk  River,  Wis.: 

Examination  and  survey  of  Port  Washington  Harbor i,474 

Improvementof  Port  Washington  Harbor 1,466;  iv,2765 

Saolt  Ste.  Marie,  Mich.: 

Commerce  passing  canals  at i,507;  iv,2978 

Water  levels i,687;  vi,8859,8860 

Savannah  Harbor  and  River,  Ga.: 

Bridge  at  Augusta,  alteration  of 1.624,625 

Bridge  at  Hutchinsons  Island,  construction  of i,619 

Defenses  of 1,27,870 

Improvement  of  harbor,  including  channel  to  Beaufort,  S.C.  i,255;  u,1659 
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Savazmah  Harbor  and  River,  Gte. — Continued, 

Improvement  of  riyer  above  Augnata 1,359;  ii,lt?n 

Improvement  of  river  between  Angnsta  and  Savannah 1,^7;  n,  1567 

Improvement  of  waterway  to  Femandina,  Fla i,  265 ;  n,  1 S90 

Wrecks,  removal  of .., 1,266:   n,  1592 

Sawyer  Creek,  Wii.,  oonstmction  of  bridge  acroas _.        I,fi21 

Saxton,  Minn.,  examination  and  tnrvey __        i,456 

Say ville,  N.  Y.,  improvement  of  Browns  Creek i,140;  n,  1347 

Schuylkill  River,  Pa.,  improvement  of 1,169;  u,  1330 

Scituate  Harbor,  Mass.,  improvement  of i,  76,1083 

Screven,  Fort,  Ga.,  defenses  at 1,27,870 

Scuppemong  River,  N.  C,  bridges  obstructing J^f525 

Seacoast  defenses.    See  Fortifications. 

Seattle,  Wash.,  harbor  lines i,» 

Sea  walls i,  14 

Sebewaing  River, Mich.,  improvement  of  i,513;  iv,2987 

Secretary  Creek  (Warwick  River) ,  Md. ,  improvement  of i,  195;  n,  1987 

Seekonk  (Pawtuckct)  River,  R.  L: 

Examination  and  survey i,97 

Improvement  of 1,88,1129 

Sewickley,  Pa.,  construction  of  bridge  across  Ohio  River i,690 

Shag  Rocks,  San  Francisco  Harbor,  Cal.,  removal  of i,  554;  rv,  3168 

Shaws  Cove,  New  London,  Conn,  {see  Thames  River) i,  102, 1 155 

Sheboygan  Harbor,  Wis.: 

Improvement  of i,465;  iv,2708 

Survey  of i,473;  rv,281S 

5/w(fiWff,M^./^.  (tug), removal  of  wreck  of i,163;  n,  1315 

Shelter  Island,  N.  Y.,  removal  of  wreck n,  1278 

Sherman,  Gten.W.T., statue  of, at  Washington, D.C i,632;  vi,3841 

Ship  Island  Harbor  and  Pass.,  Miss.: 

Improvement  of  channel  to  Gulfport I i,812;  n,  1728 

Improvement  of  pass i,813;  n,1733 

Survey  for  channel  to  Gulfport  and  Biloxi i,317;  d,  1787 

Ship  John  Light,  Delaware  Bay,removal  of  wreck  of  Lottie  K,  Friend,  i,  182;  n,  1367 

Shoal  Harbor,  N.  J., improvement  of    1,161;  n,1312 

Shoalwater  Bay  ( WiUapa  Harbor) ,  Wash. ,  improvement  of i,  599;  rv,  3259 

Shreveport  and  Red  River  Valley  Railway  Company,  bridge  of i,  619 

Shrewsbury  River,  N.  J., improvement  of i,162;  n,1313 

Sinepuxent  Bay,  Md. ,  improvement  of  waterway  via i,  190;  n,  1381 

Sioux  City,  Iowa: 

Improvement  of  Missouri  River  at  and  above i,  385, 390;  ni,  2817 

Improvement  of  Missouri  River  below 1,617;  vi,3655 

Monument  to  Sergt.  Charles  Floyd i,641 

Siuslaw  River,  Greg.,  improvement  of _ 1,572;  rv,3210 

Six-mile  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam  i,  431;  m,  2404 

Skagit  River,  Wash,  (see  Puget  Sound) 1,603;  iv,8267 

Slack- water  systems.    See  Canals  ajid  Waterways. 
Smyrna  River,  Del.: 

Improvement  of 1,187;  n,1876 

Removal  of  wreck i,208;  n,1398 

Snag  boats: 

For  works  in  Florida,  construction  of 1,277;  n,16I8 

For  works  on  Texas  coast,  procurement  of i,843;  n,1970 

Snake  River,  Wash.,  Greg.,  and  Idaho: 

Examination  and  survey  above  Asotin,  Wash i,590 

Improvement  up  to  Asotin,  Wash   i,  580;  iv,  3219 

Road  from  Bufifalo  Fork  to  Fort  Washakie,  Wyo i,640;  vi,8881 

Snohomish  River,  Wash.: 

Improvement  of  (see  Puget  Sound) i,603;  iv,8267 

Improvement  of  Everett  Harbor i,608;  iv,3278 

Snoqualmie  River,  Wash,  (se^  Puget  Sound) i,603;  iv,82C7 

Soda  Lakes,  La.  (see  Cypress  Bayou) i,850;  n,1992 

Somers  Cove,  Md.,  removal  of  wreck  at  Crisfield i,202;  n,1398 

Sonoma  Creek,  C£d.,  examination  and  survey 1,561 

South  Atlantic  States,  removal  of  water  hyacinth: 

From  Florida  waters i,276;  u,1612 

From  Louisiana  waters . i,832;  n,1855 

Plan  and  estimate  of  cost 1,40,277;  n,1618 

South  Bound  Railroad  Company,  bridge  of 1,623 
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South  Branch,  Chicago  Riyer,  Bl.: 

Chicago  Drainage  Canal i,40 

Constmction  of  bridge  south  of  Taylor  street,  Chicago i,  022 

Examination  and  survey i,485 

Improvement  of i,476;  iv,2826 

iieconstruction  of  bridge  at  Taylor  street,  Chicago , . .      i,  622 

Sonth  Branch,  Santee  River,  S.  C.    See  Santee  River. 

South  Carolina,  defenses  of  coast i,26;  859 

South  Chicago  Harbor,  111.    See  Calumet  Harbor. 

Southern  Branch  Drawbridge  Company ,  bridge  of i,  622 

Southern  Branch,  Elizabeth  River,  Va.: 

Bridge  across,  construction  of 1,622 

Improvement  of  (se^  Elizabeth  River) i,224;  u,1473 

Improvement  of  Norfolk  Harbor  and  approaches i,  223;  n,  1471 

Improvement  of  waterway  via i,228;  n,1480 

Southern  Pacific  Railroad  Company,  bridge  of 1,622 

South  Fork,  Forked  Deer  River,  Tenn.: 

Construction  of  bridge  at  Yellow  Bluff i,620 

Improvementof i,896;  in,  22^5 

South  Haven  Harbor,  Mich.,  improvement  of i,  4U0;  iv,  2906 

South  Hero,  Vt. ,  construction  of  bridge  across  Lake  Cham  plain i,  619 

South  Hero  Island  Channel,  Lake  Champlain,  Vt.,  improvement  of i,  148 

South  Milwaukee  Harbor,  Wis. ,  improvement  of \ i,  468;  rv.  2775 

South  Norwalk,  Conn,  (se^  Nor  walk  Harbor) 1,117,1178 

South  Pass,  Mississippi  River,  inspection  of  improvement i,  40, 817;  ii,  1815 

Southport,  N.  C,  defenses  at 1,26,846 

South  River,  N.  J.,  improvementof 1,158;  u,1307 

South  San  Francisco  Harbor,  Cal. ,  examination  and  survey i,  561 

South  Sioux  City, Nebr.  (see  Missouri  River) i,390;  in,2221 

Southwest  Pass,  Mississippi  River,  sarvey  of 1,40,322,337;  u,1863 

Sparrows  Point,  Md. ,  harbor  lines  in  Patapsco  River i,  39;  u,  1410 

Sprague  River,  Me. ,  construction  of  bridge  across i,  621 

Springdale,  Pa.,  construction  of   lock  and    dam  in  Allegheny    River 

at -  1,421;  111,2404 

Spring  Garden,  Baltimore,  Md. ,  improvement  at i,  205;  ii,  1410 

Spring,  Samtiel  E.  (barge) ,  removal  of  wreck  of i,  147 ;  ii,  1277 

Sprite  (boat),  removal  of  wreck  of i,255;  n,1550 

Spuyten  Duyvil  Oeek,  N.  Y.  («€e  Harlem  River) .. .  i,135;  ii,1232 

Squan  ( Manasquan)  River,  N.  J. ,  improvement  of 1, 102;  u,  1314 

Stage  Harbor,  Chatham,  Mass.  (see  Chatham) 1,80,1093 

Stamford  Harbor,  Conn.,  improvement  of 1,120,1183 

Stanislaus  County,  Cal.»  bridgeof i,623 

Statenlsland,  N.  T.: 

Defenses  on , i,  21, 773 

Examination  and  survey  of  channel  between  New  Jersey  and  (see 

Arthur  Kill) i,164 

Improvement  of  channel  between  New  Jersey  and i,156;  n,  1304 

Btaten  Island  Sound,  N.  Y.  and  N: J.: 

Examination  and  survey i,164 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  n,  1304 

Stlllaguamish  River,  Wash,  (see  Puget  Sound) 1,603;  iy,3267 

Stockton,  Cal. ,  construction  of  bridge  across  San  Joaquin  River i,  620 

Stockton  Channel,  San  Joaquin  River,  CaL: 

Improvementof 1,555;  iv,8166 

Surveyor. I,561;  iv,3188 

Stone  House  Cove,  Curtis  Bay ,  Md. ,  alteration  of  bridge  across i,  624, 626 

Stonington,  Conn.: 

Construction  of  harbor  of  refuge 1,99,1152 

Defenses  of   1,20,747 

Stony  Lake,  Mich.,  examination  and  survey  of  channel  to  Lake  Michigan.       i,  506 

Streator  and  Clinton  Railroad  Company,  bridge  of i,623 

Structures,  public,  occupancy  of _ i,38 

Sturgeon  Bay  and  Lake  Michigan  Canid,  Wis.: 

Construction  of  harbor  of  refuge i,46l;  iv,2749 

Improvementof I,460;  iv,2737 

Operating  and  care i,461;  iv,2743 

Svbmarine  mines i,15 

Suiina  Creek, CaL, examination  and  survey 1,661 
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Snlliyan  Falls  and  River,  Me. ,  improyement  of  harbor i,  46, 1033 

Sullivan  Island  shore,  Charleston,  S.  C. ,  improvement  at i,  359;  ii,  154S 

Sulphur  River,  Ark. and  Tex.  (»ee  Red  River) 1,847;  n,i»:« 

Sunken  vessels,  removal  of.    See  Wrecks. 

Superior  Bay  and  Harbor,  Minn,  and  Wia., improvement  of i,449;  m,2611 

Superior  Lake  {see  also  Northern  and  Northwestern  Lakes) : 

Canal  to  Mississippi  River,  examination  and  survey i,i!S6 

Commerce  via  St.  Marys  River i,507;  iv,2973 

Keweenaw  Bay  watei-way ,  improvement  and  operating. . .  i,  452, 453;  m,  2707 

Keweenaw  Bay  waterway,  removal  of  wreck i,466;  m,27a3 

Water  levels i,637;  vi,385»,886D 

Supervision  of  the  harbor  of  NewYork,N,Y 1,615;  iv,8381 

Surveys: 

Estimate  of  appropriation  for 1,615 

In  military  departments 1,639;  vi,  8871 

Northern  and  Northwestern  Lakes 1,633;  vi,8851 

Susquehanna  River,  Md.,  improvement  of 1,199;  ii,18S8 

Suwanee  River,  Fla.,  improvement  of i,  286;  n,  1639 

Swan  Point  Bar,  Rockhall  Harbor,  Md.,  examination  and  survey i,20S 

Swinomish  Slough,  Wash.,  improvement  of 1,609;  iv,8974 

Sylvia  de  Qrasse  (steamer),  wreck  of  (see  Columbia  River, below  Tongue 

Point) - 1,594;  iv,8945 

Synepuxent  Bay,  Md.,  improvement  of  waterway  via i,  190;  11,1881 


Tacoma,  Wash.,  harbor  lines i,» 

Tallahatchie  River,  Miss.,  improvement  of i>868;  11,9030 

Tampa  Bay  and  City,  Fla.: 

Defenses i,90,8» 

Harbor  lines  at  Tampa i,89;  il,16« 

Improvement  of  bav 1,283;  ii,1683 

Improvement  of  Hillsboro  Bay  and  River i,284;  ii,1635 

Plan  and  estimate  of  cost  of  improving  bay i,287;  n,16IO 

Tangier  Island  and  Sound,  Md. ,  examination  and  survey  of  channel i,  203 

Tanners  Creek,  Va., construction  of  bridgeacroes I,6S1 

Tar  River,  N.C., improvement  of i,234;  11,1490 

Tarrytown  Harbor,  N.  Y., examination  and  survey i,164 

Taunton  River,  Mass. : 

Improvement  of 1,86,1118 

Improvement  of  Fall  River  Harbor 1,91,1130 

Tchef uncte  ( Chefuncta)  River,  La. ,  improvement  of i,  818;  n,  188S 

Teche  Bayou,  La.: 

Construction  of  bridge  at  Ruth  FlaatatioBL i,6SS 

Luprovement of 1,897;  ii,18tf 

Telegraph  and  telephone  connections  betweea  Bxecntive  Departments, 

Washington,  D.  C 1,633;  vi,8838,88tt 

Tennessee  River,  Tenn.,  Ala.,  and  Ky.: 

Chattanooga,  Tenn.,  above,  improvement  of i,401;  m,2233 

Chattanooga,  Tenn.,  to  Decatur,  Ala.,  improvement  from 1,408;  m,23S5 

Decatur  to  Florence,  Ala.,  improvement  from l,40»;  ni,2956 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala.,  improvement  from.,  i,  403;  m,2357 

Gauging  (see  Mississippi  River) 1,88,360;  ll,30S 

Muscle  Shoals  Canal,  Ala.,  operating  and  care i,406;  m,9389 

River  system 1,401;  m,295l 

Riverton,  Ala.,  below,  improvement  of 1,403;  m,9359 

Tensas  River,  La.,  improvement  of 1,354;  n,900l     : 

Terraceia  Cut-off ,  Fla.  (see  Manatee  River) 1,981;  lit  1^     I 

Texarkana,  Ark^  construction  of  bridge  across  Red  River I,W     i 

Texarkana  and  Fort  Smith  Railroad  Companv,  bridge  of i,fi(l     ! 

Texas  City,  Tex. ,  deepening  channel  from  Gkuveston  Harbor i,  889;  n,  M 

Texas,  construction  of  dredge-and-snag  boat  for  works  on  coast  of.  i,  848;  n,lM 
Thames  River,  Conn.: 

Harbor  lines  at  New  London 1,89,119 

Improvement  of I,108,115B 

The  Board  of  Enginaera iX^ 
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Thomaston,  Me. ,  oonstrnction  of  bridge  across  Mill  Creek 1,623 

Three-mile  Harbor,  Long  Island,  N.  Y. ,  examination  and  stirvey i,  142 

Three-mile  Rapids, Colnmbia  Elver, Oreg. and  Wash i,682;   iv,8221 

Thunder  Bay  River,  Mich.  (se«  Alpena) 1,511;  iv,2988 

Tickfaw  River, La., and  tributaries, improvement  of i,819;  n,1835 

Tillamook  Bay  and  Bar, Oreg., improvement  of 1,578;  iv,3217 

Tlnicum  Island,  Delaware  River,  removal  of  wreok  above 1, 182;  u,  1867 

Tiverton,  R.  I.: 

Alteration  of  railroad  bridge  across  Sakonnet  River i,624 

Alteration  of  stone  bridge  across  Sakonnet  River i,87, 1120 

Toledo  Harbor,  Ohio : 

Harbor  lines i,89;  iv,S078 

Improvement  of 1,524;  rv,3020 

Toledo  (steamer), removal  of  wreck  of i,456;  m,2723 

Tolomato  River,  Fla.  («ceSt  Augustine) 1,273;  n,1607 

Tombigbee  River,  Ala.  and  Miss. : 

Bridge  of  Monroe  County,  Miss. ,  construction  of i,618 

Columbus  to  Fulton,  Miss.,  improvement  from 1, 308;  n,  1714 

Demoi>olis,  Ala. ,  below,  improvement i,  306;  ii,  1711 

Demopolis,  Ala.,  to  Columbus,  Miss.,  impro7ement  from 1,307;  n,  1712 

Fulton  to  Walkers  Bridge,  Miss.,  improvement  from 1,308;  u,  1715 

Tonawanda  Creek  and  Harbor,  N.  Y.: 

Examination  and  survey 1,548 

Improvement  of  harbor l,541;  iv,8115 

Tongue  Point,  Columbia  River,  Oreg.,  improvement  below 1,594;  iv,3245 

Torpedoes 1,5,15,649 

Totten,  Fort,  N.  Y.,  post  of 1,5,6,8,651 

Town  Creek,  Brunswick  County,  N.  C. ,  improvement  of 1, 244;  ii,  1515 

Tovni  River,  Mass.,  improvement  of 1,75,1030 

Tradewater  River,  Ky.,  improvement  of 1,445 

Trail  Creek,  Ind.: 

Improvement  of  Michigan  City  Harbor i,486;  iv,2895 

Removal  of  wreck  in  Michigan  City  Harbor 1,504;  iv,2951 

Trent  River,  N.  C,  improvement  of 1,236;  u,1493 

Trinity  River,  Tex.,  improvement  of l,341;  ii,1965 

Troops,  engineer,  and  civilian  assistants,  equipment  of i,  8, 664 

Tuckerton  Creek,  N.  J.,  examination  and  survey 1,182 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of ... .  i,  436;  m,  2508 

Tugs,  sale  of,  when  not  needed i,48 

TurkeyPoint,  Elk  River,  Md.,  removal  of  wrecks  of  J,  E,  OiUingJiam  and 

Wm.  E.  WeUer i,202;  ii,1398 

Turners  Cnt,N.C.,  improvement  of  waterway  via 1,228;  n,1480 

Turtle  Bayou, Tex.,  examination  and  survey i,846 

Turtle  River,  Ga.    See  Brunswick. 

Tuscaloosa  County,  Ala.,  bridge  of 1,628 

7V^/26,  Horace  ^.(steamer),  removal  of  wreck  of 1,504;  iv,2951 

Twelve-mile  Creek, Fla.  («ee  Orange  River) i,288 

Twelve-mile  Creek, N.Y.  (see  Wilson) 1,643;  iv,3129 

Twin  Rivers,  Wis.: 

Examination  and  survey  of  Two  Rivers  Harbor i,  474 

Improvement  of  Two  Rivers  Harbor 1,468;  iv,2756 

Two  Islands,  Minn.,  examination  and  survey i,456 

Two  Rivers  Harbor,  Wis.: 

Examination  and  survey 1,474 

Improvement  of i,463;  iv,2756 

Tyaskin  ( Wetipquin)  Creek,  Md. ,  examination  and  survey i,  203 

Tyrrell  County,  N.  C,  bridges  of 1, 625 

U. 

Cmpqua  River,  Oreg.,  improvement  of 1,571;  iy,3200 

Union  Lake,  Wash. ,  improvement  of  waterway  via i,  606;  iv,  3271 

Union  River,  Me.,  improvement  of 1,47,1024 

United  States  Engineer  School,  Fort  Totten,  N,  Y 1,5,8,658 

Urbana  Creek,  Va.: 

Improvement  of i,215;  n,1428 

Bemoval  of  wreok i,222;  n,144d 
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Valley  River,  Ala.  (see  Warrior  River-Pive-mile  Creek  Canal) i,  817;  n,  1730 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes  ..  i,  328;  n,  1850 

Vermilion  Harbor,  Ohio,  improvement  of i,5!^;  iv,3058 

Vessels,  sunken,  removal  of.    See  Wrecks. 

VicksbnrK  Harbor,  Miss.,  improvement  of i,357;  u,2015 

Vidalia  Harbor,  La.  (see  Mississippi  River  Commission) 1,616;  v,  8291, 3338 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor 1,53.1037 

Vineyard  Haven  Harbor,  Mass.: 

Examination  and  snrvey i,97 

Improvement  of 1,84,1109 

Vineyard  Sound,  Mass..  removal  of  wreck  in 1,96,1144 

Volusia  Bar,  St  Johns  Biver,  Fla.,  improvement  of i,271;  u,  1602 

W. 

Wabash  River,  Ind.  and  IlL: 

Improvement  above  Vincennes,Ind i,444;  in,2577 

Improvement  below  Vincennes,  Ind .._ i,443;  m,2577 

Operating  and  care  of  Grand  Rapids  Lock  and  Dam i,  444 ;  ra,  2578 

Wadcamaw  River,  N.  C.  and  S.  C,  improvement  of i,  245;  ii,  1517 

Wa|?ner8  Landing,  Mississippi  River,  111. ,  survey  at i.  374 

Waiska  Bay,  St.  Marys  River.  Mich. ,  removal  of  wreck i.  522 ;  i v,  3015 

Wakefield,  Va.,  damage  to  Government  wharf  at  Bridge  Creek  Land- 
ing  - 1,633;  VI,3842 

Walkorton ,  Va. ,  construction  of  bridge  across  Mattaponi  River i,  631 

Walkerton  and  Mattaponi  Bridge  Company,  bridge  of i,621 

WaUabout  Channel,  N.  Y.; 

Improvement  of i,138;  n,1242 

Survey  of i,141;  n,  12.51 

Wappoo  Bridge  Company,  bridge  of i,620 

WappooCut,S.C.: 

Construction  of  bridge  across i,620 

Improvement  of i,263;  n,1546 

Warrior  River,  Ala. : 

Bridge  at  Fosters  Ferry,  construction  of i,633 

Canal  to  Five-mile  Creek, survey i,817;  u,  1730 

Improvement  above  Tuscaloosa l,S04;  n,1702 

Improvement  below  Tuscaloosa i,  305;  il,  1708 

Operating  and  care  of  locks  and  dams i,S05;  n,  1703 

Warroad  River,  Minn. , improvement  of i,884;  ni,2204 

Warwick  River,  Md.,  improvement  of i,195;  n,1387 

Washakie,  Fort,  Wyo. ,  military  road  to  Buffalo  Fork,  Snake  River .  i,  640;  vi,  3881 
Washington,  D.  C: 

Anacostia  River,  survey  of i,222;  n,1448 

Aqueduct  Bridge,  repair  of 1,626;  vi,3777 

Aqueduct,  increasing  city  water  supply i,  629 ;  vi,  3797 

Aqueduct,  investigating  city  water  supply i,  6JU ;  vi,  3808 

Aqueduct,  maintenance  and  repair  of i,627;  vi,3781 

Aqueduct  Tunnel  and  Howard  University  Reservoir i,  629;  vi,  3797 

Defenses  of 1,24,822 

Long  Bridge,  rebuilding  of  (see  Potomac  River) i,  206;  ii,  1413 

Memorial  bridge  and  boulevard  to  Mount  Vernon,  Va i,  42, 627;  vi,  3779 

Potomac  River  at,  improvement  of i,  206;  n,  1418 

Potomac  River  below,  improvement  of i,  209:  u,  1419 

Potomac  River,  harbor  lines i,  39;  ii,  14/53 

Public  buildings  and  groundsand  Washington  Monument,  i,  632;  vi,  3811 ,  3J517 

Wreck  in  Potomac  River,  removal  of i,222;  ii,1442 

Washington,  N.  C. ,  removal  of  vn-eck  in  Pamlico  River i,  244;  n,  151J 

Washington  (barge) ,  removal  of  wreck  of i, 232;  ii,  1484 

Washington  Lake,  Wash. ,  improvementof  waterway  to  Puget  Sound .  i,  606;  iv,  3271 

Washington  Monument,  at  Washington,  D.  C i,  632;  vi, 3817 

VTashington ,  tomb  of,  Mount  Vernon,  Va. ,  boulevard  and  memorial  bridge      _. 

to  Washington.  D.  C 1,42,627;  vi,8779 

Wassaw  Sound,  Ga.,  defenses  at i»^'^ 

Wateree  River,  S.  C. ,  improvement  of 1,260;  ii,158» 
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Water  hyacinth,  removal  of: 

From  Florida  waters 1,276;  n,1612 

From  Louisiana  waters i,832;  11,1855 

Plan  and  estimate  of  cost 1,40,277;  n,1613 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash 1,598;  iv,8260 

Mississippi  River  and  principal  tributaries i,  38, 360;  n,  2025 

Mississippi  River  at  St.  Paul,  Minn i,88,384;  ni,2205 

Northern  and  Northwestern  Lakes 1,637;  vi,8859 

Waterways  («ee  aZ.so Canals): 

Beaufort,  N.  C,  to  Newbem i,237;  n,1497 

Beaufort,  N.  C,  to  New  River 1,239;  n,  1499 

Black  Warrior  River,  AU.,  to  Five-mile  Creek 1,317;  n,1730 

Charleston  Harbor,  S.  C,  to  Alligator  Creek 1,255 

Chincoteague  Bay,  Va.,  to  Delaware  Bay,  Del i,190;  n,1381 

Estherville-Minim  Creek  Canal,  S.  C.  •  to  Alligator  River i,  255 

Galveston  to  Houston,  Tex  - 1,340;  n,  1961, 1964, 1965 

Eeeweenaw  Bay  to  Lake  Superior,  Mich.,  improvement  and  opera- 
ting and  care 1,452,453;  m,2707 

Keeweenaw  Bay  to  Lake  Superior,  Mich.,  removal  of  wreck ..  1,456;  m,2722 

Kissimmee  River,  Fla.,  to  Gulf  of  Mexico 1,288 

Norfolk,  Va.,  to  Albermarle  Sound,  N.  C 1,229;  n,1481 

Norfolk,  Va.,  to  sounds  of  Nofth  Carolina 1,228;  n,1480 

Puget  Sound  to  lakes  Union  and  Wa^iington i,  606;  rv,  8271 

Sarasota  Bay,  Fla.,  to  Lemon  Bay 1,288 

Savannah  Ga.,  to  Beaufort,  S.  C 1,255;  n,1559 

Savannah, Ga., to  Femandina, Fla. 1,265;  n,1590 

Warrior  River,  Ala.,  to  Five-mile  Creek i,317;  n,1730 

Waukegan  Harbor,  111.: 

Examination  and  survey 1,474 

Improvement  of 1,470;  iv,2786 

Wayne, Fort, Mich,  (see  Great  Lakes) 1,83,974 

Webster,  Daniel, statue  of, at  Washington, D.C vi,3841 

Weehawken,N.  J.,  deposit  of  wrecks  at i,147;  n,1277,1278 

Weetee  Lake, S.C., examination  and  survey i,255 

WdleVy  Wm,  E,  (barge),  removal  of  wreck  of n,1898 

Westchester  Creek,  N .  Y. ,  examination  and  survey 1, 142 

Western  Branch,  Elizabeth  River,  Va. ,  improvement  of i,  225;  n,  1474 

West  Fork  River,  W.Va., survey  of i,423 

West  Galveston  Bay,  Tex.,  improvement  of  channel 1,342,843;  u,  1968, 1970 

Westport  Harbor,  Conn.,  improvement  of 1,115,1177 

Westport  Harbor,  Mass.,  examination  and  survey i,97 

WestSeneca.N.Y., harbor  lines i,39;  iv,8128 

Wetypkin  River  (Wetipquin  Creek),  Md.,  examination  and  survey 1,208 

Weymouth  River,  Mass.: 

Improvement  of ..-.—..... 1,75,1081 

Removal  of  wreck  in  Fort  River 1,81,1095 

Whale  Rock  Light,  Narragansett  Bay,  R.  I.,  removal  of  wreck  near...  1,96,1145 

Wharves,  occupancy  of i,88 

White  Lake  Harbor,  Mich. ,  improvement  of l,497;iv,  2931 

T^hite  River  Ark. : 

Gauging'(sec  Mississippi  River) 1,38,360;  n,2025 

Improvement  by  locl^  and  dams 1,365;  li,2038 

Improvement  by  open-channel  work i,  364;  ii,  2035 

Improvement  of  Buffalo  Fork i,365;  n,2037 

White  River,  Ind. ,  improvement  of .  1,445;  m,2580 

White  River,  Wash., construction  of  bridge  across i,623 

Whitney,  W.  M.  (steamboat) ,  removal  of  wreck  of 1, 163;  ii.  1316 

Wickford  Harbor,  R.  I.,  improvement  of 1,90,1129 

Wicomico  River,  eastern  shore  of  Maryland,  improvement  of i,  199;  n,  1392 

Willamette  Falls,  Willamette  River,  Greg.,  examination  and  survey  of 

canal  and  locks - — 1,599 

Willamette  River,  Greg.: 

Examination  and  survey  below  Portland '»  X? 

Examination  and  survey  of  canal  and  locks  at  Willamette  Falls ^k5S? 

Harbor  lines  at  Albina,  Portland I,39;  iv.8251 

Improvement  above  Portland 1,591;  rv^»2So 

Improvement  below  Portland 1,592;  iv, 
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Willapa  Harbor  and  River,  Wash. ,  improyement  of -  -  i,  5d9;  iv, 33SS 

Willets  Point,  N.Y.: 

Battalion  of  Engineers - 1,6,  657 

Engineer  Depot 1,6,9,660 

Engineer  School 1,5,8,653 

Fort  Totten,  post  of 1,6,651 

Wilmington,  Cal. : 

Constrnction  of  deep-water  harbor,  San  Pedro  Bay --  i,  550;  iv, 8156 

Examination  and  survey  of  San  Pedro  inner  harbor - i,558 

Improvement  of  inner  harbor --  i,551;  iv,3158 

Survey  of  inner  harbor - - 1,553 

Wilmington,  Del.: 

Bridge  across  Brandy  wine  Biver,  construction  of 1,683 

Improvement  of  harbor ^. ..-..• -* i,  182;  n,  1969 

Wilmington,  N.  C: 

Defenses  of 1,25,  846 

Improvement  of  Otpe  Fear  River  above 1,241:  0,1505 

Improvement  of  Cape  Fear  River  at  and  below i,  242:  n,  1507 

Wilson  Harbor,  N.  Y.,  improvement  of i,  548;  iv,312& 

Wilson,  Point,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off  — 1,561 

Winnebago  Lake,  Wis.  (see  Fox  River) i,  471;  rv,  87» 

WinnibigoshiRh  Lake,  Minn.,  reservoir  at: 

Construction  of I,  8T9;  in,3186 

Operating  and  care 1,880;  m,21W 

Winthrop  Harbor,  Mass.,  examination  and  survey 1,81 

WinyahBig,  S.  C,  improvement  of r,  247;  11,1537 

Wisconsin  Entrance,  Wis.  (seeDuluth) i,  449;  m,2611 

Withlacoochee  River,  Fla.,  improvement  of i,  286;  n,  1688 

Woodbridge  Creek,  N.  J.,  examination  and  survey i,  164 

Wood,  Melinda  (schooner) ,  removal  of  wreck  of 1,  96,  lliS 

Woods  Hole  Channel,  Mass.,  improvement  of I,  84, 1111 

Wool.  Fort,  Va.  (see  Hampton  Roada) 1,26,841 

Wrecks,  removal  of 1,88 

Albany,  N.Y l,  163;  n,  1S15 

Annemessex  River,  Md 1,202;  11,1898 

Ashepoo  River,  S.  C 1,255;  n.  1550 

Ashley  River,  S.  C 1,254;  n,  1550 

Baltimore,  Md 1,205;  u,  1410 

Bass  River  Light  Station,  Mass 1,96,1144 

Bath,  Me : 1,62,1049 

Beaufort  River,  S.  C 1,255;  ii,1550 

Block  Island  Sound,  R.  I i,1144 

Bronx  River,  N.  Y 1,147;  n,1278 

Brooklyn,  N.  Y . .  1, 147;  n,  1278 

Buttermilk  Channel,  New  York  Harbor,  N.  Y 1,147;  II.1278 

Chatham  New  Harbor,  Mass 1,81,1085 

Chesapeake  Bay,  Va i,238;  n,1484 

Chicago  River,  Dl.,  North  Branch 1,485;  iv,2833,2866 

Colgate  Creek,  Md 1,205;  ii,1410 

Columbia  River,  Greg.,  below  Tongue  Point.. 1,594;  iv,3S45 

Crisfield  Harbor,  Md 1,202;  n.  1898 

Cross  Rip  Light-Ship,  Mass 1,96,1144 

Deer  Island  Thoroughfare,  Me i,62,104» 

Delaware  Bay  and  River i,182;  n,1867 

Duck  Creek  (Smyrna  River),  Del i,202;  n,18W 

Elk  River,  Md.  (barges  J.  E,  Gaiingham  And  Wm.  E.  Weller)  ..  1,202;  II,15J 

Flynns  Knoll,  at  entrance  to  New  York  Harbor,  N.  Y i,  147;  n,  1378 

Galveston  Harbor,  Tex 1,345;  n,1978 

Horseshoe  Branch,  Ashepoo  River,  S.  G 1,255;  n,1550 

Hudson  River,  N.  Y 1,147,168;  n,  1277, 1815, 18|J 

Hyannis  Harbor,  Mass 1,96,1145 

Greenport,  N.  Y n,1278 

Kennebec  River,  Me 1,68,  IWP 

Keweenaw  Bay-Lake  Superior  waterway,  Mich 1,456;  ni,37» 

Kill  Pond  Bar,  Mass 1, 96;  1144 

Kingston,  R.  L,  oflP  Point  Judith i,l^» 

Long  Island  Sound,  N.Y i,141jn,l«l 
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Wrecks,  removal  of--Ck)ntiiined. 

Maurice  River,  N.J. 1,183;  n,1367 

Michigan  City  Harbor,  Ind ^ 1,504;  iv,2951 

Milwaukee  River,  Wis, i,478;  iv,2813 

Miflsissippi  River 1,88,870,876;  m,2047,2091 

MobUe Harbor, Ala i,817;  n,1784 

Monomony  B^h,  Mass.... i,1094 

Monroe  Harbor,  Mich i,686;  iv,3075 

Nantucket  Sound,  Mass 1,96,1145 

Narragansett  Bay,  R.  1 1,96,1145 

New  Baltimore,  N.  Y 1,168;  n,1316 

Newport  Harbor,  R.I 1,96,1145 

Newtown  Creek,  N.Y i,147;  n,1277 

New  York  Harbor,  N.Y 1,147;  n,  1276, 1277, 1278 

North  Branch,  Chicago  River,  m 1,485;  iv,2838,2866 

North  River,  N.Y 1,147;  n,1277 

Pamlico  River,  K.C i,244;  n,1516 

Pascagoula Harbor, Miss 1,817;  n,1783 

Petaluma Creek, Cal 1,561;  iv,8188 

Pieeon  Cove  Harbor,  Mass 1,81,1094 

Point  Judith,  R.I 1,1145 

Pollock  Rip  Light  Vessel,  Mass 1,96,1145 

Portage  Lake  ship  canals, Mich 1,456;  in,2722 

Port  Chester  Harbor,  N.Y 1,141;  n,1251 

Potomac  River 1,222;  n,1442 

Provinoetown  Harbor,Mass 1,81,1095 

Qnonochontaug,  R.I 1,1144 

Raritan  River,  N.J 1,168;  u,1315 

St.  Joseph  Harbor,  Mioh 1,505;  iv,2951 

St  Marys  River,  Mich 1,522;  iv,8015 

Savannah  Harbor,  Ga 1,266;  n,1592 

Shelter  Island,  N.Y n,1278 

Smyrna  River,  Del 1,202;  u,1898 

Superior  Lake-Keweenaw  Bay  waterway,  Mich i,  456;  in,  2723 

Tongue  Point,  Columbia  River,  Oreg 1,594;  iv,  8345 

Urbana  Creek,  Va 1,222;  n,1443 

Vineyard  Sound,  Mas« 1,96,1144 

Waiska  Bay,  St.  Marys  River,  Mich 1,523;  iv,8015 

Washington,  D.  C 1,222;  u,1443 

Washington,  N.  C 1,344;  n,  1516 

Weymouth  Fore  River,  Mass 1,81,1095 

Y. 

Yamhill  River,  Oreg.,  improvement  of 1,591;  iv,8234 

Yankton,  S.  Dak.  («ee  Missouri  River; 1,888;  m,2220 

Yaquina  Bay,  Oreg.: 

Examination  or 1,577;  iv,8315 

Improvement  of 1,574;  iy,82l3 

Yazoo  River,  Miss. : 

Improvement  above  mouth 1,855;  ii,2009 

Improvement  of  moutii,  including  Vicksburg  Harbor i, 857;  n, 2015 

Yellow  Bluff,  Tenn,  construction  of  bridge  across  Forked  Deer  River i,  620 

Yellowstone  National  Park,  improvement  of i,  637 ;  vi,  8868 

Yellowstone  River,  Mont,  and  N.  Dak. ,  improvement  of i,  894;  in,  2281 

York  River,  Va.,  improvement  of 1,217;  n,1481 

Youghiogheny  River,  Pa. ,  examination  and  survey i,  428 

Yuba  River,  Cal.  («ee  Calif ornia  Debris  Commission) 1,618;  vi,8747 
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